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H><lrogon 021 

Eustue (Prof T) Dr Alex Hill, 570 

EvanH (Sir Aithur) The Palace of Minos a Comparative 
Ai count of the Su<< essive Stages of the Early Cretan 
Civilisation as illustrated by the Discoveries at 
huosHos Vol 2, Part 1 krosh Lights on Origins 
and Fxtcmal Relations , tho Restoration in Town 
and Palaio after Seismic Catastrophe towards close 
of VI M TII and the Beginnings of tho New Era 
Vol 2, Part 2 Town houses in Knossos of the New 
Era, and restored West Palate Seotion, with its State 
Approach, 824 

Fvans (A E ) presidential address to the Association of 
Teachers in Technical Institutions, 856 
Evans (I H N ), Tho Stone Age in South Eastern Asia, 
664 

Evans (Capt R L T ), Man What ? Wheiue 7 Whither 1 
or, the Faith that is in Me Fourth edition 81 
r vans (V It ), Oxido Films responsible for the Tints on 
Heated Copper 10 

Fve (Dr A S ) Radio Reception in a Tunnel, 851 
Ewart (Prof A J) Aliens in the Horn of Victoria, 958 
Ewing (Sir James Alfred) appointed a member of the 
Advisory ( ountil to tho ( ommittee of tho Privy 
Council for Scientific and Industrial Research 735, 
awarded the Albert Modal of tho Royal Society of 
Arts 1)55 , Hi idgo Stresses (lriioman Wood Lecture), 
850 , elected a foioign member of tho Imperial 
Academy of Tapan 885 gifts to, on retiring from 
the principalslup of Edinburgh University, 96J , 
presented with the freedom of the City of Edinburgh, 

Exner (F M) Dunn Studies in the Courlond Sandhill 
Tongue, otc , JUS 


Fabro (R ) and H Simonnnt Tho Physical and Biological 
Study of Dextrorotatory Sterol isolated from Boer 
V east 905 

hairchild (Mildred), and Dr H Hart, Evolution of Human 
Tools 582 

Falconmer (A ) The Stratigiaphy of the Sequainan in tho 
anticlinal t ham of Noirmont Croux du Cruaz near 
Saint Ccigues, 858 

iantappiA (L ) k un< tional Opt inters and ( alculation of 
Infinite Matrices in the Quantum J heory (2) 783 
karaday (Mnhnel) unptnding centenary celelnalion of 
176 < t n ton ary arrangements for the disioyory of 

electromagnetic induction 2 >1 
Farmsworth (Prof H F ) Diffraction of Unctions by a 
Copper Crystal, 941 

karrington ( \ ) The l’re glacial Topography ot I In I iffey 
Basin, 34 

Faulkner (Miss (J H ), 1 he Anatomy and Histology of 
Bud formation in the Serpulid 1' tloijnma itnpleaa 300 
Fawcett (Prof C B ), i he Balance of Urban and Rural 
Populations 112 

hear (Christine Mury ), The Alkaloid Tost for Tannin 560 
heather (N ) and R It Niramo The Distribution of Range 
of tho a particles from Radium C and Thorium C (96 
Fedotov (Prof D M ) Interrelationships of the Echino 
dermata, 957 

Fell (Dr Honor B ), Diflorontiotion in vitro of Cartilage 
and Bone, 957 

tenner (C N ), and C S Piggot llie Mass Spectrum of 
Lead from BrOggonto, 791 

hen ton (Dr H J H ) [death], 138, [obituary article] 248 
Ferguson (A ) and J A Hakes, A Capillary Tube Method 
for the Simultaneous Detc rmmation of Surface I ension 
and of Density, J96 

Fernandes (L ) Thio salts (7) Poly tluovanadatos, 266 


Ferrari (A ) and M Camgati, The Importance of the 
Crystalline 1'orm m the Formation of Solid Solutions 
(4) 302 and A Inganni, The Importance of the 
Crystalline Form m the formation of Solid Solutions 
(3), 266 

Field (Prof R M ), Geology Manual an Instruction and 
Laboratory Manual for Beginners Part I Physioal 
Geology Second edition 40 

k inch (G I ) and D L Hodge, Gaseous Combustion in 
Eloetno Discharge (3) 804 , and J C Stimson, The 
Electrical Condition of Hot .Surfaces during the Ad 
sorption of Gases (3) 894 

Fincham (E F ), Tho Function of the Lens Capsule in the 
Accommodation of the Eye, 265 
Fino (Prof H B ) [death] 101 

Finlay (Dr H J ), Mai mo Mollusca of tho Chatham 
Islands, 28 

Finzi (B ), Kutta Joukowski s Theorem, 200 
Fisher (Mrs Arahella B ) [death], 324 
Fisher (l)r R A ), Population and Depopulation, 357 , 
Statistical Methods for Rosearch Woikers, 866 
kislior (Dr R C ), Control of Powder post Booties, 470 
kisher (Prof W J ), Historical Records of Meteoric 
Showers 848 

Fit/patnck (H M ) Comferte 813 

Fleming (Prof J A ), Recollections of Sir Joseph Wilson 
Swan 327 

Florov (C ), Iho Diagnostic Characters m the Genus 
Ca/>reolui kriHch (fain terviflso) 230 1 he Diagnostic 

Characters in the tienus Muachua Linn (Mammalia 
Cor video), 701 

1* lotcher (G ) 1 he Shannon Hyd to elec tin Si home 216 
Fletcher (Dr H ) elected president of the Acoustical 
Society of America 105 

Fleure (Piof H I ), Lvolution through Vdnptation 602 
de Floury (R ), Aluminium Pistons 70 

Hugol (J C ) Practice Fatigue and Oscillution tv Sludv 
of Work at High Piessuie 380 
Fooh Iho Maintenance of the Vibrations of a kluid 
Column liy < hango in the Regime of Plow, 590 
Fock (V ) and D lvvanonko Quantum ( eomctiy 818 
f oerster (Dr R F) Selective Potters in Salmon Migration, 

222 

Foley (Prof A I.) A Now iypo of Mu roplione for use m 
Broadcasting 733 

kontame (M ), The Increase in the Oxygon oonsumod by 
Marine Animals under the Influence of High Pressures, 

660 

Ford (E B ), Recent Work on the Physiology of Genetics 
and its Bearing on Human Problems, 884 
Fortier (H G ), The Foundations of Euolidean Geometry, 

44 

kordham (Sir Georgo), [death], 324 , 

Forcer (R ), The Iwo Curio Points k erromagnetic and 
Paramagnetic, 931 

k oray th (Rev Alexander John), proposed memorial to, b90 
koiti (Clara), The Action of Vapours of Ethyl and Methyl 
Alcohols, Fthyl Ether, and Chloroform, and of Light 
ing Gas on Leucocytes isolated from tho Organism, 

090 

kortrat (Prof R ), Introduction A 1 etude do la physique 
tliAorique kosc 6 M6camquo statist iquo 444 
Fosse (R ) and A Brunei, A New Ferment, 396 , Ihe 
Fermi nt producing Allantoic Acid by the Hydrolysis 
of Ulan tcun, 819 , and Mile V Bossuyt, The Quanti 
tative Analysis and Characterisation of Allantoin, 

190 

Foster (A E ), P G Ledger, and A Rosen, Permalloy on 
Submarine Cables, 29 

Foster (Prof J S) Effec t of Combined Electric and Mag 
netic Fields on the Hohum Spectrum 150, Effect of 
Flectnu and Magnetic kields on the Helium Spectrum, 

414 , and M L Chalk Relative Intensities of Stark 
Components m Hydrogen, 160 , Stark Effect, 584 
and W Rovvles, Patterns and Paschen Back Analogue 
in the Stark Effect for Neon, 150 
k oster (T S ), Travels and Settlements of Early Man a 
Study of the Origins of Human Progress, 637 
Fowler (l’rof A ), The Arc Spectrum of Silicon 433 
kowler (H W ), Pishes from klorida and the West Indies 
427 
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Fowler (R H ) Statistical Mechanics the Theory of the 
Properties of Matter in F quilibnum, 865 The 
Thermionic Fmission Constant 4 , 150 , Rnd Dr P 
Kapitza Magnetostriction 094 Magnetostriction 
and the Phenomena of the Curie Point 782 , and A 
H Wilson The 'Radioactive Dei ay of and the 
Penetration of a particles into a Simplified One 
dimensional Nucleus, 894 

Franchi (S ), Non existence of the ("rent Faults known as 
the Monte Rosa Bowl and of the Great St Bernard 
Bowl in the Western Alps, 74h 

Frank (C ) and M Popoff, The Mitogenotu Radiation of 
the Muscle in Contraction 745 

Fraser Harris (Prof I) F ) Morpheus or the Future of 
Sleep 500 

Fntd^ricq (Prof H ), Aspects actuals de la physiologic du 
Mjocnrde Promifire Seine Tome 7, 2<»1 The 

Chrnnuxy of the Invertebrate Heart (Cephalopoda 
and Decapod C rustaceans), 782 , lho Chroriaxj of the 
Muscles of Insects, 782 

Flood (H ) and F H fipedduig line Absorption Spectra 
in Solids at Low Temperatures in the \ isible and 
Ultra violet Regions of the Spectrum 525 

Freeman (I M ) Aigon in the Solar Corona 100 

Froeman (L J ), The Spectrum of Ionised Nitrogen (N III, 
894 

Freoth (Di F \ ) ( ritical Phenomena in Saturated 

Solutions 104, The Four Component Sjstem in 
Peace and V\ ur 193 

Friend (Di J Newton) The Solution of Plain and Amal 
gamated Zinrs in Electric Batteries, 51 1 and W E 
Thomcyrioft lho Resistance of Fine to Indentation 
511 The Silver Contents of Specimens of Ancient 
and Medieval Load 513 

Putsch (K ) Flower visiting Insects in Sty na 1909 907 

Fry (Dr T C ) Probability and its Lngimt ring L scs 905 


Gabritsthevckv (L ) Compensation and R( generation in 
Tliomunum onimtum, 189 
Gage (Lt ( ol A T) retirement of 845 
Cage (Thomas) the 1 nglish American a New Survey 
of tin Wist Indies 1048 1 dited with ail Introduction 

by Dr A P Newton, 071 
Gallitolli (P ) Laumontite from Toggiano 34 
Oalpin (1 L) Glass Fires and Plant Succession m South 
Africa 331 

Gamow (Dr (S ) Successive a Transformations 600 
Gardiner (Prof J Stanley), awarded tho Agassiz medal of 
the National Academy of the USA, 847 , The Study 
of Corals 557 

Gardner (\ R ) F C Bradford and H D Hooker, 
Orchniding, 81 

Garrod (Miss D AT), New and Old Views m Prehistory, 
262 

Garstang (Miss Svlvia), and Pi of W Garstang Develop 


t and Morphology of 1 


180 


Biologic 126 and Sylvia Wigodor, The 1 fleet of 
X radiation oil the Spermatogenesis of the Guinea 
pig 188 Tho Post nuclear Body in tho Spormato 
genesis of Cawa cohaya and other Animals, 188 
Gates (Prof R R ), Cytology of (Anothera 543 , and 
F M L Sheffield, Chromosome Linkage in (Enothera 
Hybrids, 094 

Gaubert (P ), Action of Heat and of tho Loss of Water on 
the Optical Properties of Heulandite, 70 
Gaunt (J A) Quantised Transitions, 9D4 , Tho Relativistic 
Theory of an Atom with many Electrons 782 
Gauss (VV T ), [death] 101 

Gaviola (Dr h ), A Principle of Duality and tho Causal 
Law, 604 

Gayler (Dr Mane L V ) and G D Preston, The Age 
hardening of somo Aluminium Alloys 477, 780 
Gayon (U ), [death], 918 

Gentile (G ), and FI Majorana, Tho Separation of the 
Rdntgon and Optical Terms owing to the Spuming 
Election and the Intensity of tho Cajsium Linos, 266 
George (C J ), Genitalia and Genital Ducts of Insects, 693 
George (Prof R D ), Geology and Natural Resources of 
Colorado, 126 


George (Dr W II ), Crystal Physics 405 
Cepport (H ) Adiabatic Invariants of a Different ml 
Generic System, 34 , (3) 302 

Gerasimovii (B P ) The Absolute Magnitudes of Long 
Period Variable Stars, 479 , Tho Nuclei of Planotary 
Nebula- 581 

Ghosh (Prof P N ), The Flectric Momont of Primary 
Alcohols, 413 

Giauque (VV i ), and H L Johnston, An Isotope of 
Oxygen of Mass 17 in the Laitli’s Atmosphere, 831 , 
An Isotope of Oxygen, Mass 18, 318 
Gibbs (R W M ) Stage A Geometry, 661 
Gibhy (C VV ) C 0 Tanner, and Prof I Masson The 
Pressure of Gaseous Mixtures (2) 150 
Gibson (A J) A Forest Products Laboratory for Australia, 
501 


Gibson (Prof G fa ), and O K Rice Diffuse Bands and 
I’rodissociation of Iodine Monochlorido 347 
Gilbert (1 F ) and M Levi Boric Acids 959 
Gillespie (Prof V ) [death] 882 
Gilhcs (J ) Kec lamation of Moss Land 925 
Giorgi (G ) Che cos el elottririta 677 The Propagation 
of Waves in media with Selective) Absorption 600, 
The Sufliciencv of the Differential Equations of 
Mathematical Physics 190 

Clamber (Dr J W L) [obituary article] 135 bequests 
to Cambridge University, 149 
Glasspoole (Dr f ), Rainfall of the First Three Months of 
the Tear 015 The Distribution of the Average 
Seasonal Rainfall over F urope ’’O 
Grodchot (M ) and Mile lauquil, Ihe Methvlalion of 
C y c lohoptanone 620 

Goddard (Prof I 1 ) Virus Disease of Plants 925 
von Goebel (Prof K ), Organogrnphie der Pflanzon 
insbesondoro der Arc hegomaten und Sanienpflaii7on 
Toil I Allgeincuio Organographio, Dritte Auttage 
371 

Boeder (F P ) Tho ( rvstnl Structure of Potassium 
Sulphate 15 

(itildbc rgor (Dr I ) [ohituarv] 420 

Goldie (Major A H R ), Magnetic Storm of Fob 26-28, 
1929 494 

Goldstein (S ), lho Steady Flow of Viscous 1 luid past; a 
Fixod Spherical Obstacle at Small Reynolds Numbers 
337 The Vortex Theory of Screw Piopullors 432 
Goldsworthy (Dr N fa) elected to the John I ucas Walker 
studentship of Cambridge Univeisity 476 
Goodlot (B L ) The Testing of Porcelain Insulators, 850 
Gordon (Dr M M Ogilvie), Structure of the Western 
Dolomites, 513 

Gordon (Dr R G), Auiolycus or tho F uture of Miscreant 
V outh 750 

Goto (VV Ormsby), Development of our Tropical De 
pendencies 770 

Uorino (( ) Ihermobiosis and Microbe Dissociation, 
551 

Graham (G M) lho Natural Histoiy of the Victoria 
Nyanza, 665 

Grant (Sir Alexander), gifts to Ldinburgh University and 
other institutions 052 

Grantham (Dr I) R ), and Dr H F Harwood, Tho simp 
Granite 181 

Gray (Dr H B ), [death] 570 
Gray (J ) Ciliary Movement 86, 199 
Grav (Prof J A ), Cosmic Rays 447 , The Gamma Rays 
of Radium, 241 , and A J O Leary, Internal Absorp 
tion of 7 rays 568 

Gray(L H ), The Absorption ot Penetrating Radiation, 229, 


Gray (R W ), Brooding Habits of the Greenland Whale, 
564, Growth and Longevity of Whales 910, The 
Extermination of VV halos, 314 
Greaves (W M H ), Tho Correlation of Spots and Magnetio 
Storms, 256 

Greenfield (A ), G W Daniels and II J Ward, Fifty 
Years of Marine Refrigeration, 490 
Greenly (Di fa ), The Earth its Nature and History, 125 
Groenstreet (W J ), testimonial to 052 
Greenwood (A W ), and J 9 S Blyth, An Experimental 
Analysis of tho Plumage of the Brown Leghorn Fowl, 
338 
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Gregory (Prof J W ), elected president of the Geological 
Society of London, 603 , Geological History of the 
Atlantic Ocean, 622 , resignation of the chair of geology 
m Glasgow University, 999 , and Dr Ethel D Cume, 
Vertebrate Fossils from Glacial and Later Deposits 
m Scotland, 623 

Gregory (Sir Richard), Amateurs as Pioneers, 140, 988 , re 
elected president of the Royal Moteorological Society, 

141 

Grekowitz(G ) A Meningitis Producer from the Pasteurella 
Group, 691 

Grenet (G ), The Hughes Induction Balance for the 
Determination of the Susceptibility of Rocks, 113 
Grice (C S W ) and Prof R V Wheeler, Firedamp 
Explosions within Closed Vessels 332 
Griffin and Tatlock, Ltd , Catalogue of Chemical Apparatus, 
926 

Griffin (L T ) New Zealand Fishes 388 
Griffiths (Dr E ), and J H Awbery, The Dependence of 
the Mobility of Ions in Air on the Relative Humidity, 
477, 006 

Griffiths (J G A ) awarded a Gordon Wigan prize of 
Cambridge University, 263 

Qrignard (V ) and TchOoufaki, The a Diaeetylono Hydro 
carbons, 396 The Additive Properties of tho a Dia 
cotylenio Hydrocarbons 613 

Grimes (M ), Lactoso fermenting Yeasts found in Milk, 
Cream, and Butter, 818 

Gnnnell (J ) Distributional Summation of the Ornithology 
of Lower California 670 
Gromova (V ) Lions in Europe, 27 
Groom (Prof P ), Preservation of Timber, 969 
Grotnan (Prof W ), Graph who Darstellung dor Spektren 
von Atomon und lonen mit ein zwei und drei 
Valenzelektroncn, Teile 1 und 2, 274 
Grout (F I ) Differentiation in the Sill of Pigeon Point, 
926 

Groves (A W ) Tho Unroofing of tho Dartmoor Crauite, 
626 , and A F Mourant Inclusions in the Apatites 
of some Igneous Roiks, 689 
Gruss (Prof J ) Yeast from a Tlioban Tomb 993 
Guha (13 S ) Negrito Racial Stiain m India 942 
Guillaume (L)r C P ) awarded Iho Duddell Memorial 
Medal of the Physical Society his work, 60 
GuiUet (L ) f Galibourg, and M Samsoen Extension 
Tests at High Temperatures 1001, and M Samsoen, 
Traction at High Temperatures 931 
Guilliennond, New Remarks on the Golgi Apparatus tho 
Golgi Apparatus in tho Yeasts 746 
Gulati (A N ), and A J Turner, Early History of Cotton, 
427 

Gunn (J W C ), The Susceptibility of the African Cha 
meleon to Digitalis Bodies, 190 
Gurney (R W ), Angular Distribution of Intensity of 
Resonance Radiation, 479 Nuclear Levels and 
Artificial Dismtegration 666, The Boundary of the 
Solar Chromosphere, 240 
Gutlirio (F C ), Blue Rock Salt, 130 
Gyllenborg (W ), Ihe Distances of Dark Nebula:, 737 


Haanel Fuel Research Laboratories for Canadian Fuels, 
291 

Haas (l’rof A) Materiowollon und Qimntenrnochamk 
erne elementare Emfuhiung auf Grund der Thoorion 
de Broglies, SchrOdmgers und Heisenbergs 362 , 
Stefan s Law and the I heory of Light Quanta 966 , 
translated by L W Codd, Wave Mechanics and the 
New Quantum Theory 362 

Haas (Dr P ) and Dr T U Hdl An Introduction to the 
Chemistry of Plant Products \ ol I fourth 
edition 373 

de Haas (Prof W J ), Superconductivity, 108, Newly 
Discovered Superconductors, 130 

Hadding (A ) and R van Rubel The Structure of the 
Crystalline Uranmite of Katanga (Belgian Congo), 

Haddon (Dr AC), Wild Nature and Gentle Savages, 76 

Hadfield (Sir Robort), Importance of Scientific Research, 
808 , Relations between Employers and Employed, 
808 


Hadley (C E ) Colour Changes in Fxcisod Pieces of the 
Integument of Anoltt equestna under the Influence of 
Light 16 

Haines (H II ) Some Aspects of the New Forest, 867 , 
The Management of the Now forest, 638 
Haldane (Dr I S ) Gases and Liquids a Contribution 
to Molecular Physics, 237 , Solutions and Heat 
Engines 446 669 , W Hancock, and A G R White 
house. The Loss of Water and Salts through tho 8km 
and the corresponding Physiological Adjustments, 
746 

Hale (Prof G E ) The Sjjectrohelioscope 618 
Hall (f H) Electric Conductivity and Optical Absorption 
of Metals 35 , Photoelectric Emission and Ther 
inionic Emission once more 1003 
von Haller (A ), the work of 220 

Hamshere (J L ), The Mobility Distribution and Rate 
of Formation of Negative Ions in Aif, 513 
Hanaualt (J D ) Tho Influence of the Piesence of Hydro 
gen on the L HI X ray Absorption Edge of Palladium, 


Handschm (Prof E ), Praktisehn f tnfuhrung in die 
Mornhologio der lnsekton ein Hilfsbuch fur Lehror, 
Stuuierende und Fntomophile, 830 
Hargreaves (F ) and R J Hills, Work softening and a 
Theory of Inter crystalline ( ohesion 477 
Hargreaves (J ), awarded a Rayleigh puze of Cambridge 
University, 475 

Harmer (the late f VV ) Glacial Drifts and f rratics, 389 
Harmei (Sir Sidney F ) elected president of the I rnnean 
So< ic'ty of Loudon 846 ‘ Pelonis Jack 691 and 

others Natural Hybrids in Plants 687 
llariington (M R ), and Mr loud Lovt lock Cn\t 058 
Harris (L I), Ihe ( ombmation of Proteins Ammo 
acids etc with Acids and Alkalis Part 2, 188 
Harshberget (Prof J W ) [death], 768 
Hart (Dr 1 B) An Introduction to Advanced Heat 379, 
An Introduction to Physical Scicnie bee end edition, 
378 

Hartley (Sir Harold) Ihe Theodore William Richauls 
Menioiiol Lecture 689 

Hartmann (Di M) Allgomeme Biologic oino 1 mftihrung 
in die Lehie vom Lc'bon Zweiter I oil, 126 
Hartroo (Dr D R ) appointed Beyer piotessor ot applied 
mathematics in Manchcsti r University 431 The 
Distribution of (.barge and Current in an Atom with 
several Electrons obeying Dirac s J cjualtcms 395 
Hartshorn (L ) Ihe Measurement of the Anode ( ircuit 
Impedances and Mutual C und is tames ot The rmmnu 
Valves 360 D A Oliver on llie M. asuu im nts of the 
Dielectrn Constants of Liquids 337 
Harvey (H W ) Biological (hemistiy and Physics of Sea 


Harvey (L A ) Ihe Oog< ncsis of Carunua manat Penn , 
with speual reference tu Yolk formation 188 
Hatch (Dr P II ), An Introduction to the bludy of Ore 
De jtOMits 976 

Hatch (W J ) The Land Puntos of India an Vecounl 
ot tho Kur avers, 618 

Hatfield (Dr V\ H ) Cast Iron in the Light of Recent 
Research Third edition, 37(1, The Application of 
Science to the Steel Industry, 830 
Hatschck (I ) Hie Viscosity of Liquids, 140 
Houpt (Prof A W ) Fundamentals of Biology , 1 1 
Havelock (riot T H ) Tho Vertiral Force on a C ylmder 
in a Uniform Stream 229 
llawkes (Dr L ), Super cooled Water, 244 
Hay (J B M ) recognition of fiom Munchostei University, 
892 

Hayes (J G) Antarctica a Treatise on the Southern 
Continent 374 

Haywood (Dr J K) [death] 173 
lloath (Maj Genl Sir Gerard) [doath] 101 
Hockstall Smith (H W ), and B A Fletcher, Laboratory 
Physics a Short Course, 379 
Hedges (Di E S ), Petiodic and Spiral Forms of Crystal 
lisation, 837 

Hogner (Prof R ), Evolutionary Significance of ParasiteB, 

Heilbron (Prof I M ), and W A Sexton, Hie Occurrence 
of Ergosterol in Phytosterols, 667 
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Henderson (J F ) and Elizabeth K Laird, Reflection of 
Soft X rajs, 35 

Herbert (P A ) Forest Insurance and its Application m 
Michigan, 816 

Herbert (Thomas), Travels m Persia 1627 1829 abridged 
and edited by Sir William Foster, with an Tntrodno 
tion and Notes, 671 

Horitsch (Prof F ), translated by Prof P G H Boswell, 
The Nappe Theory m the Alps (Alpine Tectonics, 
1905-1928) 975 

Henuannsson (H ) Sir Joseph Banks and Iceland 312 

Herrera (I A ) The Imitation of Organic Forms with 
Albumin, 434, 590 

Hertzsprung (Prof E ), appointed George Darwin lecturer 
of the Royal Astronomical Society for 1929 178 
awarded the gold medal of the Royal Astronomical 
Society the work of 102 , Proper Motions of Fault 
Stars in the Pleiades 434 , llie Pleiades (George 
Ham in lecture) 774 

Heseldm (G ) Sominole Oilfield, Oklahoma, 108 

Hess (Prof V F ) translated by L W fodd The Elec tncal 
Conductivity of the Atmosphere and its Causes 155 

Howor (H R ) A proposed Survey of tho Burnet moths, 


Hewitt (Dr 
pohtan 
424 


L F ), appointed biochemist at the Metro 
Asylums Boards Antitoxin Pstoblmhment 


Heyrovsky (Piof T ) and S Bereznky, Physicochemical 
Invest igntions upon Radium 296 
Hicks (Prof W M) 3 he Atomic Weight ot Copper 838 
Hickson (Pi of H J ) A Fresh watoi Medusa in Fngland, 
50 

Hilchtcli (Plot T P ) and Lvoline F Jones Die Fattv 
Ac ids and ( omponont Glv c ei idos of some New Zealand 
Butters 117 and N L V idyarthi The Products of 
Partial Hviliogenation of some Higher Monoethv Ionic 
Esters 229 The Products of Partial Hydrogenation 
of sumo Higher Polyothy Ionic Pnter, 229 
Hilger, Ltd ( Adorn), Rare Farths foi Spit troseopy, 710, 
Prof Coker s Stress Apparatus 421 
Hill (Hr Alex) |do»th| 420 [obituary article| 770 
Hill (Prof A V ), i ho Hoot Production of Frusta* eon Nerve, 
811 1001 Hie Maintenance of Life and Irritability 
in Isolated Animal Tissues (Ludwig Mond Lecture), 
723, 731 , llio Mechanism of the Nervous System, 9 
Hill (Hi B ), Sickness in A arious Industiinl Occupations, 
290 

Hill (F W ), Load and Tariff in Floctnc [supply 695 
Hill (Prof M J M ) [death), 101 [obituary article] 170 
Hill (Dr T It ) appointed professor of plant physiology 
at University College London 236 
Hills (E b ) The Geology and Paleontology of the Catho 
dral Range and the Blue Hills m North Western 
Gippsland, 702 

Hines (J G ) and Capt Donaldson The Anticipation of 
Demand, and the Fc onomic Selection Provision, and 
Lay out of Plant, 334 

Hingston (K W G ) The Natural History of the Oxford 
University Expedition to Greenland in 1928 301 
Hinsclie (G ) Combat Reactions in Frogs and Toads, 180 
v Hippel (A ) Ionisation by Collision 269 
Hirschel (Dr W ), Flame and Spark spectra from Salt 


Solutions, 660 

Hocart (R ) The Diamagnetism of some Binary Halogen 
Compounds, 895 

von Hochstetler (Prof F ), The Work of, 652 

Hofmann (Prof K A ) Lehrbuoh dei anorgomsohen 
Chemio bechste Auflage 487 

Hogbon (Prof LI), The Comparative Physiology of 
Internal beoretion, 199 

Hogness (T R ), and H W Kvalnes, The Isotopes of 
Neon 223 

Hole (S H ) Road Transport, 467 

Holgate (J E ), and R R F Walton, awarded port of the 
Williams prize of the Iron and Steel Institute, 387 

Holladay (L L ), Artificial versus Natural Illumination, 
850 

Holland (Sir Thomas), appointed principal of Edinburgh 
University, 734 

Hollingworth (J ), and R Naismith, Radio intensity 
Measuring Apparatus, 959 


Holmes (Prof A ) The Nomenclature of Petrology with 
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Sansome (F W ), Pollination of Spot lea of Primula G30 
Sarosm (Dr P ) [death], 601 
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Separation of Small Quantities of Tantalum and 
Niobium from Titanium 818 

Schocn (M ) translated bv H El Hind and revised and 
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Scliuchert (Prof C ), awarded tho Hay den Memorial 
Geological gold medal for 1020 770 Tho Late 
Palaeozoic Glaciation, 046, and flare M le V cue, 
I he 1 arth and its Rhythms 12 
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pounds and their probable Molecular Formula, 627 
Scutt (W ), Solar Diffraction Spectrum from a Single 
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Shoji (T) and 1 Nakamura Dicecism m the Garden 
Asparagus 18 1 

Shntridgo (L ) Thngit Emblems 603 
Sibly (Dr 1 F ) acceptance of tho post of vue chancellor 
of Reading University 802 

Silbcrimnz (V A ) lhe Deposits of Lento Bastmesite, 
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Cancer 

A GOOD ileal has been done in recent years to 
elucidate the laws of animal growth — the 
rules, that is, which determine that each individual 
animal grows, develops, and differentiates until its 
body has reached a certain size, with its various 
parts and organs in certain proportions and in 
certain relationships to one another The deadly 
precision with which the ‘ normal ’ result is achieved 
is so commonplace that we wonder at it less than 
we do at the much rarer cases when the regulatory 
mechanism goes wrong That is the naturalist’s 
instmot ‘ Treasure your exceptions ’ is, within 
reasonable bounds, a Bound rule, and the study of 
unnatural forms of growth is as likely a road as 
any other to lead us to an understanding of normal 
development Of all the varieties of abnormal 
growth, we know most about tumours, especially 
of human tumours, and more particularly of those 
which by their nature tend to kill the individual 
in which they grow and which we distinguish as 
1 malignant tumours ’ or ‘ cancer ’ 

The natural history of man is known far bottfl^f 
than that of any other animal an industrious 
worker may examine a hundred thousand in- 
dividuals of some wild species most people would 
think they had done pretty well if they had closely 
scrutinised five hundred But the organised activi- 
ties of public health authorities now keep under 
pretty close observation some 200 million people, 
and tell us, with tolerable if improvable accuracy, 
the reasons why they die fropi year to year and 
from childhood to old age' We know from these 
data that oanoer is one of the chief causes of death 
m civilised countries in temperate climates, and we 
have a great mass of information about the sex, 
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age, occupation, and other circumstances of the I alive for many natural generations of mice, and 


people who die from it 

The whole cancer problem ’ is therefore of con 
nderable interest from many points of view — 
biological, medical, and personal — and these are all 
represented in the report 1 lately published, of the 
International Conference on Cancer, held in London 
last July under the auspices of the British Empire 
Cancer Campaign The twenty sixth annual report 
of the Imperial Cancer Research Fund also con 
tributes once agam its record of the steady, sober 
progress which that organisation has so consistently 
mam tamed first under Dr E F Bash ford and in 
recent years under Dr J A Murray Where does 
the problem now stand ? 

A oanoer grows from and is composed of colls 
of the body m which it arises It differs from normal 
tissue in its gross morphology m its mmute Btruc 
ture, and in its functional relationships but these 
differences are quantitative rather than qualitative 
Anatomically and physiologically tho degrees of 
reeemblanoe and difference vary widely in different 
instances some tumours are very like normal 
tissue, some are bizarrely different All attempts 
to define any specifically malignant character havo 
failed Mr H G Crabtree has lately shown that 
Warburgs criterion of a capacity for anaerobic 
glycolysis is not valid smee cellular overgrowths 
of an inflammatory nature show the same sort of 
metabolism The most definite feature of cancers 
is their relative detachment and isolation m the 
co operative community which is formed by tho 
tissues and organs of the body Tho normal 
anatomical relationships of epithelium and con 
nective tissue for example are due to the mutual 
restraint of each tissue on the other if a cancer 
starts in the epithelium, it is not held in check by 
the connective tissue it defies the laws of normal 
growth and produces tissue which does not sub 
serve the proper functions of epithelium towards 
the underlying tissues and the rest of the body 

Similarly, cancer oella are not subject to the 
ordinary rules of senescence Growing old and 
eventually so old that life ceases, is a function of 
the body as a whole, not of individual tissues If 
a normal embryonic tissue is isolated from the rest 
of the body m artificial culture, it can be propagated 
by periodical transplantations for a time much 
longer than the natural life of the animal species 
from which it came, and probably indefinitely A 
mouse oanoer is physiologically isolated m an 
analogous manner it never groWB old, and by 
transplantation from mouse to mouse can be kept 

* lota Wright and Son*, Brtitol. IMS. Ppm 
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probably for ever 

Pieces of tissue which are m this way detaohed 
from the communal activities of the body as a 
whole are as might be anticipated, useless The 
fat in a fatty tumour is not available as a source 
of energy for tho body a tumour of stomaoh 
epithelium docs not secrete gastric juice, nor is a 
muscular tumour of the uterus of any value in 
retaining or expelling a foetus But whioh could 
scarcely have been predicted they are also harmful , 
it is after all the great practical quality of cancers 
that they kill In many cases they do this by 
interfering in a gross way with the normal working 
of tho stomach or intestines or bram or lungs But 
they kill with oqual certainty if they do not involve 
any vital organ and questionless they produce 
some substance which is poisonous to the rest of 
the body often shown most strikingly by the pro 
duction of an extreme degree of wasting Few 
attempts havo been made to explain this general 
ill effect and we really know nothing of its intimate 
mechanism Why cancer kills is a very interesting 
question which still needs an answer It may be 
that there is a biological prmciple that cells which 
arc not with the body aie against it 

Jar more attention has naturally been given to 
the origin and causes of the dissociated growth 
All the evidence goes to show that it is due to a 
reaction between the tissuos ami some external 
stimulation Organisms exist only in relation to 
their environment normal organisms react to a 
normal environment in such a way that each is 
in perfect adaptation with the other In cancer 
there is something wrong with both 

There is no substantial evidence that cancer is 
due to any sort of parasite Malignant tumours 
produce substances which can stimulate normal 
cells to tako on a cancerous way of growth, 
in some ways they resemble the invisible viruses 
which are the causes of some infectious diseases , 
but these carcinogenic agents havo never been 
found apart from tumours and it seems most 
likely that they arise in and are the result of cancer 
rather than its cause The cumulative indications, 
however that cancer is caused by various forms 
of stimulation which we may group together as 
chrome irritation, become more and more impressive, 
and fresh examples of the association are con- 
tinually being brought forward Irritation involves 
cell injury and oell destruction, and any «*!■«» of 
agents which can injure cells may evoke oanoer as 
a response — mechanical, thermal, chemical, para- 
Bitic and radiant injury are all effective But 
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though a jagged tooth, swallowing food too hot, 
working in arsenic, being infected with the worm 
Schiatosomum, and X rays may all cause cancer, 
experiments on animals and observations on man 
agree in attaching special efficacy to soot, tar, shale 
oils, and other products of destructive distillation 
There are strong grounds for thinking that this 
is the environmental faotor which connects a high 
canoer incidence with civilisation and town life 
Man is an artificial animal, and he is evidently far 
from perfectly adapted to the surroundings which 
he makes for himself Human and animal experi- 
ence also agree in showing that cancer follows 
injury only after a long latent period, during which 
the irritation may or may not be contmued The 
interval in mice is of the order of one third of their 
natural span of life a corresponding period of 
15 to 20 years is suggested by the human data 
If man lived, like a wild animal, only for the years 
of his physical perfection and generally finished 
about 30 or 35, few people would have malignant 
tumours They are not common until ages of forty 
and upwards are reached — a prime fact in their 
epidemiology which is consistent with the view that 
irritants are the most important stimuli of can 
cerous growth, especially when this mode of response 
is given better chances to emerge by man’s im 
natural habit of keeping himself alive a good deal 
longer than was mtended 
Whether irritants produce cancer or not depends 
also on tho tissues which are mvolved Recent 
observations show in a variety of ways that the 
constitution of the irritated individual is far from 
immaterial Experimentally it is easy enough to 
make malignant tumours with tar in mice, difficult 
or next to impossible m rabbits, rats, or guinea- 
pigs Within the same species, races and in 
dividuals differ m the same way Mice are so prone 
to develop ‘ spontaneous ’ cancers that the in 
cidence of the disease may be observed in them as 
it may be in man Some strains are more cancerous 
than others, and the original demonstration by the 
Imperial Canoer Research Fund, that a tendency to 
have cancer could be exaggerated by selective 
breeding, has been very fully confirmed by the 
massive observations of Miss Slye, Prof Leo Loeb, 
and others Races have been obtained in which 
nearly every mouse dies of cancer , other races in 
which cancer is almost unknown , and it is quite 
clear that the liability to respond to irritation by 
producing a cancer is a heritable constitutional 
quality, depending apparently on more than one 
Mendelian factor, and difficult to trace through 
man’s promiscuous breeding 
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We have also learned in recent years that these 
constitutional differences may be acquired as well 
as in bom If a large number of mice are tarred 
to the same extent, the tune at which they will 
develop tumours m response will vary widely 
some individuals are much more refractory than 
others If the cancers of the skin which first appear 
in the most susceptible animals are removed by 
operation, it proves to be exceedingly difficult or 
impossible to produce a second tar tulnour in 
the same animal Mice from which spontaneous 
tumours have been excised are equally refractory 
The development of one cancer thus produces some 
alteration in the whole economy of the animal, 
which makes it everywhere less responsive to 
carcinogenic irritation 

These experimental facts are reflected m human 
experience Multiple malignant tumours in one 
person are less common than they should be if tho 
development of one had no relation to the develop 
ment of others oancers of the breast and of the 
uterus are so common that examples of the occur 
rence of both m the same woman should be fairly 
frequent instead of rare The analysis of inter 
national statistics, in which a committee of the 
League of Nations has taken an important part, 
also suggests that relative freedom from cancer of 
one organ may be made up by relative abundance 
in another organ Thus in England, Holland, 
Switzerland, and Japan the death rate from cancer 
is about the same in each case the absence of 
cancer of the breast and uterus in males is counter 
balanced by a higher rate for cancer of tho ali- 
mentary canal, so that the total incidence in the 
two sexes is the same In Japan, cancer of the 
breast is relatively unimportant, but cancer of the 
uterus is so much commoner that the mortality 
from both is higher than in Holland or Switzerland 
Through se veralhnes of approach, therefore, we reach 
the conclusion that there is a cancerous diathesis 
affecting the body as a whole as well as a heritable 
liability for some particular organ to be mvolved 

The progress in our knowledge of cancer, its 
nature, causes, and cure, cannot from any point 
of view be regarded as unsatisfactory The 
mystical ideas of thirty years ago have been replaced 
by a clear biological conception of stimulus and 
response It cannot be long before we shall be 
able to define more closely the essential characters 
of effective stimuli on one h*nd and on the other 
the constitutional qualities whioh load a tissue 
to give a cancerous response The ‘ canoer prob 
lem * i» far from solved, but it seems much more 
soluble tune goes on 
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Eddington on the Nature of the World 

The Nature of the Physical World By Prof A S 

Eddington (Gifford Lectures, 1927 ) Pp xix 

+ 301 (Cambridge At the University Press, 

1928 ) 12s 6 d net 

rj'lHE lectures endowed by Lord Gifford in 1887 
JL for “ promoting and diffusing the study of 
Natural Theology, in the widest sense of the term — 
in other words, the knowledge of God ” — were de 
livered in 1927 in Edinburgh by Prof Eddington 
At the time they excited an interest which, oven 
after allowing for the traditional intellectual fer 
vour of the Scottish capital, must be regarded as 
altogether exceptional and now that they are 
published, the interest is likely to become uni 
versal 

“ I propose,” Prof Eddington says in the Intro 
duction, “ to discuss some of the results of modem 
study of the physical world which give most food 
for philosophic thought This will include new 
conceptions in science and also new knowledge In 
both respects wo are led to think of the material 
universe in a way very different from that prevail 
ing at the end of the last century ” In the last 
four chapters he considers the position which 
the new scientific view should occupy in relation 
to religion 

Descriptions of the phenomena of atoimo physics 
as given in popular text books have an extra 
ordinary vividness We see nuclei surrounded by 
circulating electrons, which from time to time are 
tossed into higher orbits by X rays or tom away 
altogether, and after hairbreadth escapes are again 
caught and fall back again The success of this 
model m co ordinating the facts of spectroscopy 
shows that it bears some analogy to the actual 
atom , but (as is made clear by wave mechanics) 
there is no real resemblance The fall of an electron 
from one orbit to another is merely a conventional 
way of representing a particular change of state of 
the atom Which cannot properly be represented by 
movements in space as macrosoopically conceived 
Something unknown w doing we do not know what — 
that is what the theory amounts to The reason 
why it is fruitful is that our descriptions are not 
limited to unknown agents executing unknown 
activities, but include numbers scattered freely m 
the description To contemplate electrons oiroulat 
mg in the atom carries us no further , but by 
contemplating eight circulating electrons in one 
atom and seven circulating electrons in another, we 
begin to realise the difference between oxygen and 
nitrogen Out of the numbers proceeds that har 
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mony of natural law which it is the aim of science 
to disc lose 

So far, Eddington is just a Pythagorean “ The 
leading principle of Pythagoreamsm,” as Walter 
Pater said, “ was the universality, the ultimate 
truth, of numerical law, analogous to the numerical 
laws of harmony in music the finite (rb nipni) or 
definable, with all the unity m variety of oonoerted 
music, ever controlling the infinite (to airnpov), the 
indefinite, formless brute matter of our experience 
of the world,” and the plan of the whole book re 
minds us forcibly of what Proclus says of Pytha 
goras, that he “ examined the principles of natural 
knowledge to the bottom, and investigated its 
theories in an immaterial and intellectual manner ” 
(arXojs kui w*pm) Let us see, then, how Edding- 
ton illustrates his view about the nature of exact 
science by analysing, in an immaterial and rntel 
lectual manner, an examination question 

“ If we search the examination papers in physios 
and natural phdosophy for the more intelligible 
questions, we may come across one beginning some- 
thing like this ‘ An elephant slides down a grassy 
hillside ’ The experienced candidate knows 
that he need not pay much attention to this it is 
only put m to give an impression of realism He 
reads on ‘ The mass of the elephant is two tons ’ 
Now we are getting to business the elephant fades 
out of the problem and a mass of two tons takes its 
place What exactly is this two tons, the real 
subject matter of the problem ? It refers to some 
property or condition which we vaguely describe as 
‘ ponderosity ’ occurring m a particular region of 
the external world But we shall not get much 
further that way the nature of the external world 
is inscrutable, and we shall only plunge into a quag 
nure of mdescri babies Never mind what two tons 
refers to what is it ? How has it actually entered 
in so definite a w ay into our experience ? Two tons 
is the reading of the pointer when the elephant was 
placed on a weighing machine ” 

Similarly for the other data of the problem Thus 
by the time the serious application of exact scienoe 
begins, we are left only with pointer readings 
Science is simply the linkage of pointer readings with 
pointer readings 

The Victorian physicist felt that he knew just 
what he was talking about when he used such items 
as matter and atoms Atoms were tiny billiard balls, 
a crisp statement that was supposed to tell you all 
about their nature in a way that could never be 
achieved for transcendental things like oonscious 
ness, beauty, or humour But now wo realise that 
science has nothing to say as to the intrinsic nature 



January 5, 1929] 


NATURE 


5 


of the atom The physical atom is, like everything 
else m physics, a schedule of pointer readings The 
schedule is, we agree, attached to some unknown 
background, but what it is we do not know Only 
m one case — namely, the pointer readings of our 
own brains — have we an insight that is not 
limited to the pointer readings and that insight 
shows that they are attached to a background of 
consciousness ' 

Why not, then, suppose that the unknown back 
ground of all pointer readings is something con 
tinuous with our mental nature, something of 
the nature of consciousness ? Why should not 
the stuff of the world be mind stuff ? What 
knowledge have we of the nature of atoms that 
renders it all incongruous that the assemblage of 
atoms constituting a bram should be of itself a 
thinking object 1 

The doctrine that ultimate reality is of the nature 
of mmd, or thought content, is as old as Plato , but 
Eddington’s approach to it is original and bears not 
much resemblance to that of the idealist meta 
physicians His lectures, coming from a physicist 
of the front rank, will penetrate where philosophers 
have never found a hearing and how much need 
there is for teaching such as Eddington’s may be 
realised when we compare him with (for example) 
Bishop Barnes, who, in his objections to the Catho 
he doctrine of the Sacraments, still seems to be 
dominated by the nineteenth century physicist’s 
conception of matter as something necessarily and 
entirely unspiritual 

Having swept away one of the two principal 
causes of tension between science and religion — 
namely, the association of science with materialistic 
philosophy — Eddington now turns to the other, 
namely, the deterministic character which has hither 
to been attributed to physics, and the difficulty of 
reconciling scientific determinism with doctrines of 
human free will and responsibility Here the solu 
tion is one that could not have been dreamt of 
twenty years ago — it is nothing more or less than 
a total denial of determinism in physios itself 
‘ On the scientific side,” he says, “ a new situation 
has arisen It is a consequence of the advent of 
the quantum theory that physics w no longer pledged 
to a scheme of deiermtnxshc law Determinism has 
dropped out altogether m the latest formulations of 
theoretical physics and it is at least open to doubt 
whether it will ever be brought back. The 
future is a combination of the causal influences of 
the past, together with unpredictable elements — 
unpredictable not merely because it is impractic- 
able to obtain the data of prediction, but because | 
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no data connected causally with our experience 
exist ” 

The position is that the laws governing the 
microscopic elements of the physical world — in- 
dividual atoms, electrons, quanta— do not make 
definite predictions as to what the individual will 
do next These laws indicate several possibilities 
m the future and state the odds on each In 
general the odds are moderately balanced and are 
not tempting to an aspuing prophet But short 
odds on the behaviour of individuals combine into 
very long odds on statistics of a large number 
of individuals , and all the successful predictions 
hitherto attributed to causality are traceable to this 
The questions which have been referred to m 
this review are only a email proportion of those 
dealt with m what must be regarded as an epoch- 
making book Considerable discussion may be 
expected for example, over the dootnne propounded 
in Chapter xi , that Einstein's gravitational field- 
equations and Maxwell’s electromagnetic field- 
equations are not controlling laws of physios, but 
mere truisms, the violation of which is unthinkable, 
like the law that 3 + 1 *» 2 + 2 I must confess my 
self unable to follow the argument here, especially 
as Eddington indicates (p 237) that in his opinion 
the law of ponderomotive foroe of the electric field 
is not to be regarded as one of these truisms for it 
is known (as is proved, eg , in Proc Roy Soc , 118, 
pp 309 511 , 1927) that the equations of pondero 
motive force are merely mathematical oonsequenoes 
of Einstein’s gravitational field equations and Max- 
well s electromagnetic equations ^ 

In conclusion, we may express our satisfaction 
that Eddington has avoided two pits into which 
many other travellers in these regions have fallen 
The first is indicated m his own words 

‘ A besetting temptation of the scientific apolo- 
gist for religion is to take some of its current ex 
pressions , and after clearing away crudities of thought 
(which must necessarily be associated with any- 
thing adapted to the everyday needs of humanity) 
to water down the meaning until little is left that 
could possibly be in opposition to science, or to 
anything else ” 

If the Christian religion had meant no more than 
some of its modern expositions, need the early 
Christians have suffered martyrdom * 

And the other, also in his own words 
■“ The religious reader may well be content that 
I have not offered him * God revealed by the 
quantum theory, and therefore liable to be swept 
away in the next scientific revolution ” 

S T Whitt AK aa, 
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Science and Life 

Point Counter Point By Aldous Huxley Pp v + 
601 (London Chatto and Windus, 1928 ) 
10« 0 d net 

S CIENCE, by flinging into the lap of an un 
prepared world an over nch and embarrassing 
aasortment of food for thought, must be held re 
sponsible for the mental indigestion from which 
the world is suffering It is not surprising, oon 
eidenng the bewildering array of new knowledge 
and the number of new theories spread before us, 
that the only beliefs are unbeliefs, that traditions 
are anachronisms, and precedents ephemeral things 
This is not an age of reason but of unreason Wo 
are attempting to explain everything in terms of 
psycho physiologioo phyaico concepts, but have so 
far succeeded only in making life more complicated 
for the majority No great synthesis of our new 
knowledge has yet been attempted upon which to 
base a guiding philosophy for puzzled mankind 
Mr H G Wells may yet accomplish this task for 
us, but that it has still to be done is the opinion 
held by many, an opnuon which will hnd reinforce 
ment in this latest volume by Mr Aldous Huxley, 
in which nearly every character is shown either 
floundering or detached 

“ Point Counter Point ” will not satisfy those 
who want novels based on the Richardson model, 
“ a story wrought round the passion of love to a 
tragic or joyous conclusion,” or that of Scott, who 
oombmed excellence of characterisation with the 
harmonious development of his plots Mr Huxley 
flouts such conventions He conveys the impres 
sion that the principal character of the book is 
outside it Interestingly and provokingly drawn 
as they are, we have not to read far to become less 
interested in his character than in himself, less 
interested in their outlook on life than speculative 
about his He introduces character after character 
into his pages, psycho analyses them, and then lays 
them aside once they have served the purpose 
either of explaining their reactions to environmental 
stimuli in terms of old or new theories of be 
haviounsm, or as vehicles for the expression of his 
varied and conflicting thoughts on different types 
His analyses aro brutally realistic), although it is 
probable that, by restricting his field of choice to 
exaggerated types obsessed by sex, he loses some 
of his effect At the end he leaves us wondenng 
whether he intends to point a moral or merely to 
record his observations concerning the disastrous 
effect* on some people of the breakdown of tribal 
authority and the waning influence of taboos re 
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suiting from the impact of science on society But 
he makes it dear that he despises most of the 
devices by which most writers maintain interest 
in their characters, while at the same time showing 
more than once that he could, if he would, wnte 
a thnllmg 1 best seller ’ conforming to pattern 
However, we need not be concerned here with 
Mr Huxleys merits or dements as a novelist 
They have been dealt with elsewhere by others 
whose business it is to tell the members of the 
general pubhc what they should think about the 
books wntten for them What should interest us 
is his attitude towards science and scientific workers, 
and his assumption that the creative scientific re- 
search worker is something essentially different and 
less human than the creative artist It is for his ex- 
planations of, and his onslaughts on, science, rather 
than for his studies in psycho pathology, that this 
volume should be read by all who consider them- 
selves specialists in any branch of science Having 
boon for years held up to the wonder and admira- 
tion of the world by Mr H G Wells, scientific 
workers may need the corrective to their self- 
esteem which Mr Huxley supplies Rampion, hiB 
artist, remarks 

“ The lizards died of having too much body and 
too little head, so at least the scientists are never 
tired of telling us Physical size is a handicap 
after a certain point But what about mental size 1 
These fools seem to forget that they’re just as top 
heavy and clumsy and disproportioned as any 
diplodoous Sacrificing physical and effective life 
to mental life What do they imagine ’s going to 
happen ? They re just marching towards ex 
tinction , they’re marching the rest of the world 

along with them ” 

Rampion and his wife, incidentally, are the only 
really attractive characters Mr Huxley introduces 
into his six hundred pages, though it must be con 
fessed that Rampion ’s fuhnmations against physical 
research — the search for “ non human truth ” as 
he calls it — becomes somewhat tiresome, partly 
through repetition, but mostly because all tho 
explanation given of tho other kind of truth, 
human truth,” is that it is something you dis- 
cover by living — “ hving completely, with the whole 
man to which any interpretation oan be given 
Apparently the assumption is made that persons 
like scientific specialists, absorbed m an intellectual 
occupation for a great deal of their time, are neces- 
sarily consistently ‘ mental, conscious, and volun- 
tary, and never “physical, intuitive, instinctive, 
and emotional,” in their reactions The fact is 
that most modem scientific specialists are ruled by 
them prejudices and emotions m everything except 
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their own small branches of study They are 
neither rational nor realistic m most affairs of life, 
merely normal, which is a real misfortune to the 
world and the civilisation whioh is due to their 
discoveries Scjenoe has lost the art of leadership, 
if it ever possessed it The scientist is afraid to be 
different, timidly afraid to accept the implications 
of the results of his own work and acquired know 
ledge, afraid to suggest that his own outlook of 
inquiry and patient observation, fearlessness to 
discard outworn or useless hypotheses, all of which 
be brings to bear on his own research, could with 
advantage be applied to our political, social, and 
economic institutions Perhaps, however, indiffer 
ence and not fear is the oause of it 

Mr Huxley may be justified in stating that " the 
real charm of the intellectual life — the life devoted 
to erudition, to scientific research, to philosophy, 
to sasthetics, to ontioism — is its easiness ” 
Easiness breeds indifference It is this indifference 
which makes for misunderstanding, for the oft 
expressed irritation of the non specialist with the 
specialist, and for the suggestion that the research 
worker — the really oreative researoh worker — is 
less of an artist than other specialists — sculptors, 
painters, poets, and the like Mr Huxley gives me 
the impression that he has weighed science in his 
scales of human values and found it wantmg But 
is science responsible for that ? 

A G Church 


Archaeological Investigation in Guernsey 
The. Archceology of the Channel Islands By T D 
Kendrick Vol 1 The Batltmck of Guernsey 
Pp xxiv + 273 +20 plates (London Methuen 
and Co , Ltd , 1928 ) 26 s net 

T O anthropologist and historian alike the Channel 
Islands are rich in interest The last vestige 
of the Duohy of Normandy — there the King is still 
officially the Duke — they possess a constitution of 
their own, and they have their own language, not a 
patois, but a lineal descendant of old Norman 
French, of which it retains the pronunciation and 
vocabulary, to the confusion of French speaking 
visitors The racial affinities of the inhabitants are 
by no means clear, though this is perhaps due to the 
fact that their physical characters have not been 
adequately studied A senes of measurements 
taken in Jersey more than thirty years ago would 
not now be regarded as entirely satisfactory in 
technique, and the conclusions then drawn require 
reconsideration in the light of later theory It is, 
however, patent that at least two racial strains are 
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present, a fan and a dark breed Cultural affinities 
with Brittany are present , and attempts have been 
made to show that the place names embody a 
Celtio element This latter contention is more than 
doubtful, and there is little convincing evidence for 
anything which oannot be derived from Norse or 
early Norman French For the affinities of the fair 
strain it is probable that we should look to the 
Norse type, and especially, in view of historical 
relations, through the Contentin, while oonnexion 
with Brittany may reasonably be correlated with 
the short, dark, long headed man who forms the 
substratum of the population on the north-western 
fringe of Europe The fair type, to the eye at 
least, appears quite distinct from the fairer Breton, 
who possibly may derive from a constituent in the 
later immigration of Celtic speaking peoples from 
Britain 

The first volume of Mr Kendrick's “ Archaeology 
of the Channel Islands ” deals only with the Baili 
wick of Guernsey, that is, the Islands of Guernsey, 
Alderney, Sark, Herm, and attendant islets Jersey 
here obtains incidental reference only, and will 
receive attention m a second volume to be pub 
lished later 

The history of archaeological discovery in the 
islands is exceptionally important in its bearing 
upon the nature of the evidence So many of the 
monuments and early finds have now disappeared 
that for our knowledge we are dependent upon the 
work of early explorers, and especially of F C 
Lukis, to whom Mr Kendrick’s tribute and con 
stant references do no more than -justice The 
greater part of Ins record remains still m manu 
script, but it has been used freely by the author, and 
it will always be the basis and starting point of any 
work on the* archaeology of the islands Lukis 
began his archaeological investigations m the first 
decade of the nineteenth century, when he assisted 
in the excavation of the great passage grave of La 
Varde by Jean Gosselin, whose paper m Archceologva 
in 1811 is the first published reference to the pre- 
historic remains of Guomsey 

Archasologically, the Channel Islands are pro- 
foundly interesting Though Guernsey and its 
attendant islands show no evidence of palaeolithic 
man, in Jersey a human tooth discovered in a cave 
at St. Brelade’s Bay bears witness to the extension 
of Neanderthal man to the islands Considering 
the area of the islands, megahthio remains were 
very numerous , they present certain resemblances 
to those of south-west Britain A large and 
important bronze hoard found m Alderney shows 
relation with the British Bronze Age, and a gold 
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torque found in Jersey u similar to those of Ireland 
It is probable, therefore, that the islands served as 
a gathering place and entrepdt along the lines 
of prehistoric) trade This may explain the dis 
crepancy between the numbers and distribution of 
stone axes and of megahtbic monuments in the 
islands, the latter being most frequent in Alderney 
and Herm, while the largest number of stone axes, 
as might be expected, is found in Guernsey Mr 
Kendrick thinks that the islands of Alderney and 
Herm may have been regarded as specially sacred 
But Alderney at least, notwithstanding its dangerous 
sea passage, is on the obvious line of communication 
from the Continent to Britain, and it may be 
remembered that generally monuments, especially 
funerary monuments, tend to cluster around trade 
centres and along trade routes 

The difficulties enumerated by Mr Kendnok of 
interpreting archaeological evidence in any insular 
area are well illustrated in the Channel Islands 
The most reasonable inference is that they were, on 
the whole, intensely conservative over a long period, 
but along certain lines admitted local development 
Presumably this is the explanation of oertain details 
in which the Channel Island finds are unique, such 
as the curious form of long nosed stone pick and a 
certain type of pottery Yet they were not entirely 
free from outside influence This is more marked 
in Jersey than in Guernsey, no doubt owing to the 
fact that within the period of human occupation an 
elevation of the land has twice joined Jersey to the 
Continent This would account for palaeolithic 
culture being present in Jersey alone If influx 
took place at the time of the seoond elevation, as is 
suggested by the evidence, a knowledge of seafaring 
would then have enabled man to pass to Guernsey 
and the adjoining islands For there the history of 
man, so far as we know, begins with the megahthic 
penod and the culture is predominantly megahthio 
throughout 

The Guernsey group shows transition from the 
early Bronze, through the full Bronze, to the late 
Bronze and Iron Ages Yet progress throughout 
is along a line of development from the great 
oommunal burial places in the passage graves with 
which the cultural history begins It is influenced 
by outside relations rather than modified by the 
intrusion of a new civilisation Thus, though 
cremation appears m these islands, they have 
nothing to show like the round barrow and the 
Hallstadt oemetery of Jersey until the time of a La 
Ttae settlement from Gaul in the oentury preceding 
our era On the other hand, the evidences of 
outside mfluenoe are many The absence of flint 
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%n situ and its occurrence m the form of beach 
pebbles only mark out the finer implements of this 
material, such as the Pressigny types, as imported 
One flint axe is of Scandinavian character The 
remarkable hoard of two hundred objects of bronze 
found at Longy m Alderney, already mentioned, 
includes many British m type But more marked 
are the relations with Brittany, to which constant 
reference has to be made throughout Mr Kendrick’s 
text, justifying the conclusion to which he leans that 
the Channel Islands predominantly represent an 
outpost of the megahthio culture of that area 

Among the more remarkable of the archaeological 
remains described here are the statue menhirs 
carved in the representation of a human female 
form— a type of the mother goddess A carving 
on the underside of a stone roofing a megahthio 
monument from its position — part of the carving 
overlies the upright on whioh it rests — is obviously 
older than the structure of which the stone forms 
part These statue menhirs are sometimes called 
‘ neolithic,’ but, after a comparison with similar 
monuments elsewhere, notwithstanding their archaic 
appearance, the author is molined to consider their 
age as uncertain 

Mr Kendrick has marshalled his facts with 
consummate abibty, and makes them tell a con- 
sistent story so far as they carry him within the 
limits he has sot to the subject matter of this 
volume For hiB discussion of their broader 
relations we must await his second volume 


Nitroglycerine Explosives. 

Nitroglycerine and, Nitroglycerine Explosives By 
Dr Phokion Naoum Authorised English Trans- 
lation, with Notes and Additions by E M 
Symmes (The World Wide Chemical Transla- 
tion Senes, No 1 ) Pp xi+469 (London 
Bailhfere, Tindall and Cox, 1928 ) 31s 6 d net 

T HE translator of Dr Naoum’s well known 
work has rendered useful service m making 
it available to a wider circle of readers, containing 
as it does a fuller collection of information on its 
subject than any other work m the English lan- 
guage Onginally published in Germany in 1924, 
it gives an account of the great industry built on 
the foundations laid in 1847 by Sobrero, the dis- 
coverer of * mtroglyoenne,’ and by Nobel, who in 
1 862 first commenced its manufacture on a technical 
scale Not only is thiB substance of great value 
to humanity for peaceful purposes, but it is also of 
vital importance in the manufacture of propellant* 
as munitions of war, to an extent probably not 
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prize, who died in 1896 

The claim of the author of this book to include 
“ all matter worth while on the subject ” is not 
fully justified, in view of the omission of informa- 
tion on developments in this branoh of explosives 
technology which became available m the years 
preceding and immediately following the War 
To a slight extent this has been remedied by the 
translator by the insertion of numerous footnotes, 
but these are extremely brief, and for the most part 
refer to differences between German and American 
practice The origin of the book is evident from 
the occasional presence of such phrases as “the 
never to be wholly avoided blown-out shots,” but 
with very few exceptions the translation is ex 
cellent 

Following a short historical summary of the 
development of the nitroglycerine and dynamite 
industry, the book is divided into three parts, the 
first of which deals with the manufacture, uses, and 
properties of nitroglycerine On page 11 we read 
the surprising statement that “ nitroglycerine ex 
plosives as munitions achieved httle importance,” 
but on the next page we find that “ In the World 
War nitroglycerine was the most mdispensible [«c] 
component of munitions ” 

The manufacture of nitroglycerine as earned out 
in Germany at the works of the Dynamit A G 
vorm Alfred Nobel, of whose oentral laboratories 
m Hamburg Dr Naoum is director, is fully 
described, but only very bnef footnote references 
are made to the very different practice followed 
in the U S A The Nathan, Thomson, and Rintoul 
mtrator separator process used m Great Britain 
and elsewhere is desonbed with the aid of a diagram 
from which the reference letters mentioned in the 
text are omitted In the chapter referring to the 
denitration of spent acids, the references are all to 
early pre War plant, and make no mention of the 
developments made during the War, records of 
which were available in 1920 The same oriticism 
applies to the ohapter on the physical and chemical 
properties of nitroglycerine as an explosive, no 
reference being made to modem methods of 
measuring explosion press urea by the application 
of the Hopkinson pressure bar, and the piezo 
electric gauge 

Part 2 contains a description of the preparation 
and properties of homologous and related mtno 
esters, many of which possess valuable properties 
from the thermo-chemical point of view, but have 
failed to find a permanent plaoe in the explosives 
industry owing to their high cost of production, or 
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etc Of special interest are those esters used in the 
production of ‘ non-freezing ’ explosives , of these, 

1 nitroglycol ’ has only recently become an economic 
possibility, owing to the development of methods 
for the manufacture of ethylene glycol from the 
ethylene m natural gas 

Part 3 details the manufacture and properties 
of the numerous senes of explosives containing 
nitroglycerine which are used for blasting pur- 
poses, but does not include the non bnsant mix- 
tures used as propellants The mis-translation of 
‘ bnsanz granaten ’ on p 281, as ‘ bnsant gren 
ades,’ gives rather a restneted impression of the 
importance of trinitrotoluene-ammonium nitrate 
mixtures as shell fillings during the War The 
development of gelatinised explosives following on 
Nobel’s discovery of the gelatimsation of nitro- 
cellulose by mtroglycenne marked a great improve 
ment on the dynamite type of explosive, and 
finally led to the introduction of Bmokeless 
propellants containing mtroglycenne A brief 
descnption of the manufacture of nitrocellulose or 
collodion cotton for this purpose omits all mention 
of the Nathan and Thomson displacement pan 
method, which was introduced more than twenty 
years ago, and has since been widely used 
The description of ammonium nitrate as an 
endothermic explosive compound, and of tetryl as 
tetra nitromethylamluie, should be corrected in 
future editions 

A large number of tables are given showing the 
composition and properties of mtroglycenne ex 
plosives, but these have not all been brought 
up-to-date, for example, out of eleven Bntish 
Permitted explosives quoted, only three are now on 
the Permitted list 

The book is well printed, and oontams few 
printers’ errors With the reservations mentioned 
above, it can be recommended to all who are 
interested in the development and products of the 
mtroglycenne and mtroglycenne explosives in- 
dustry R C G 

The Mechanism of the Nervous System 
The Bam of Sensation the Actum of the Sense 
Organs ByDr E D Adrian Pp 122 (Lon- 
don Christophers, 1928 ) la 6 d net 

I T is not always easy to induoe the worker who is 
making great discoveries to put them into a 
book and the thanks of the scientific world are 
due to the University of London tor persuading 
Dr Adrian to give last year the short course of 
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lectures which formed the starting-point of this 
little monograph 

Of all the work recorded in the field of physiology 
in recent times, none is more beautiful in itself, more 
striking in its historical derivation, more pregnant 
with possibilities of future development, than that 
which Dr Adrian with such engaging modesty and 
humour doscnbes herein To have heard the roar in 
Dr Adrian’s loud speaker of the amplified afferent 
impulses flowing up from the heart m the depressor 
nerve, to have seen the sensory waves in a single 
nerve fibre from the frog’s skin chasing each other 
like little imps across the screen of Matthews’ oscillo 
graph, is to have one’s imagination stirred by the 
progress which has been achieved in the last few 
years in knowledge of how the nervous system 
works, and by the picture of the complex scurrying 
activity on which sensation and consciousness are 
built The scientific basis of this achievement is 
described very shortly but very cloarly and with 
great charm in this book 

It has long been realised that a state of continuous 
activity cannot be produced in a nerve by artificial 
means The only form of message known to occur 
in a nerve was that of whioh the fundamental unit 
is the single nerve impulse, a short wave prop&gat 
mg itself at high speed by what are presumably 
electro chemical processes The activity of a nerve 
was no more contmuous than that of a machine gun 
the frequency with which its messages could be 
oamed was similarly limited , after a single lm 
pulse, a ‘ refractory ’ period occurred durmg which 
no other impulse could pass No proof, however, 
was at first forthcoming that natural activity m 
the living body did not invoke another kind of 
process, one of a contmuous nature not involving 
a stream of discrete waves m the transmitting 
medium It is still not certain that such continuous 
states of activity do not occur it w certain, how' 
ever, that a large part of the normal functioning 
of the nervous system depends upon a succession 
of separate impulses in the nerve fibres exaotly 
similar in nature to those evoked by the physio 
logist m his studies of isolated nerve For some 
years this conclusion has been obvious for the case 
of motor impulses to the skeletal muscle Dr Adrian 
has made it equally oertarn for the afferent im 
pulses from the sensory end organs, and m recent 
work (not referred to in this monograph) has 
discovered bow contractions are graded by the 
frequency of the impulses which reach the muscles 
along their motor nerves 

In 1914, Keith Lucas delivered a course of seven 
lectures at University College, London, and these, 
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after his death at Upavon in 1916, were embodied 
m a book, “ The Conduction of the Nervous Im- 
pulse,” in a foreword to which Dr Adrian speaks 
of himself as “ one whose pride it is to regard him- 
self as a pupil of Keith Lucas ” Dr Alexander 
Forbes, of Harvard, would with equal pnde regard 
himself as a pupil both of Lucas and of Sherrington, 
and he was among the first to show objectively the 
discontinuous nature of the afferent messages of 
the proprioceptive system The justice of this 
pious regard for Lucas’s memory will be seen m 
Dr Adrian’s own book, where, suitably modified 
m the sensory organs, those properties of the nerve 
fibre which Lucas discovered are shown 1x> be “ the 
basis of sensation ” In its skill and subtlety, in 
the judgment and ingenuity displayed m experi 
ment, no less than in the fineness of its exposition, 
the work of Adrian is a worthy memorial to Lucas 
The achievement of recording a single wave of 
action potential in a single nerve fibre, which is 
the ultimate basis of this work, was made possible 
by modern developments in valve amplification 
In Dr Adrian’s words “ It is now possible to work 
with a 6000 fold amplification on an input change 
of a few microvolts without danger of interference 
from unsteadiness in the amplifier ” He pays an 
amusing tribute to the importance of the amplifier 
m his work “When the academ ic scientist is forced 
to justify his existence to the man in the street he 
is inclinod to do so by pointing out the essential 
part played by academic research in the develop- 
ment of our modern comfort It is only fair, there 
fore, to point out that in this case tho boot is on the 
other leg and the academic research has depended 
on the very modem comfort of broadcasting ” 

Dr Adrian’s work, however, will not be allowed 
long to remain without its own applications It 
is interesting to find how this, the most academic 
branch of scientific physiology, pursued for purely 
scientific ends, has suddenly in Dr Adrian's hands 
broken out into a region where neurology and 
medicine cannot fail, in a few years, to gam much 
by contact with it Within a short space of time 
it may well prove as fundamental as the work of 
Sherrington and Magnus To a mere physiologist 
it would seem that psychology also might have 
muoh to learn from it How do our sensations 
differ in intensity ? By the frequency of the im- 
pulses started in the end organs How do we 
‘ get used ’ to external changes ? By the ‘ adapta- 
tion ’ of the end organs, whioh is seen in its extreme 
form in the nerve fibre itself In Chapter vi , Dr 
Adrian deals gently with behaviourist* on one hand 
and idealists on the other he is muoh too clever 
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to take sides with the one or the other, and after 
poking fun at the statement that “ the brain 
secretes thought as the liver secretes bile,” he con- 
cludes that “ it does not matter very much whether 
we regard the relation of matter to mind as inex- 
plicable or as needing no explanation ” “ There 
is a relation of some kind between nervous impulses 
and sensation, and we can discuss this without 
attempting to decide how, or whether, the one 
can 1 oaiwe ’ the other ” After which he returns, 
in the manner of physiologists, to a consideration 
of the facts of his experiments A V Hill 


Our Bookshelf 

(1) How you Began a Child's Introduction to 
Biology By Amabel Williams Ellis Pp 96 
(London Gerald Howe, Ltd , 1928 ) 2s 6a net 

(2) A First Biology By Prof S Mangham and 
Prof W Rae Shemffs Pp viu+184 (Lon 
don Sidgwick and Jackson, Ltd , 1628 ) 2s 6 d 

(3) Fundamentals of Biology By Prof Arthur W 
Haupt (McOraw Hill Publications m the Zoo- 
logical Sciences) Pp xu+358 (New York 
McGraw Hill Book Co , Inc , London McGraw 
Hill Publishing Co , Ltd , 1928 ) 15a net 

These three volumes may all be said to be books 
intended to introduce biology to pupils in schools 
Mrs Williams Ellis’s book is intended for young 
children of about seven or eight years of age 
The volume by Mangham and Shemffs is supposed 
to be for older boys and girls before they enter a 
university , whilst Dr Haupt’s "Fundamentals of 
Biology ” is a reprint of lectures given to freshmen 
in New York, but the intellectual level attained by 
American freshmen is lower than that attained in 
the upper forms of the science side m schools m 
England 

Mrs Williams Ellis’s book is preceded by a 
flattering introduction by Mr J B S Haldane 
The boot is beautifully written, and is an attempt 
to describe to young children the general course 
of human development interpreted m the light of 
the recapitulation theory, and the view that the 
essence of life is striving or desire The child is 
told that he played at being a fish before he de 
oided to become a man, and so on Mr Haldane 
considers that Mrs Williams Ellis’s account of 
evolution is more nearly oorrect than those recently 
published by two scientific men We do not know 
to what acoounts Mr Haldane refers, but Mrs 
Williams Ellis’s account resolves itself into ‘ chance 
variations ’ The late Dr Bateson said “ there are 
only two possible explanations of variation — 
chance, or the reaction of the animal to the en- 
vironment ” We prefer the latter, and believe that 
Mr Haldane will also m the course of time 
The other two volumes givfe a mixture of chapters 
on animals and plants, and we suppose that the 
authors imagine that this is the easiest method of 
initiating young people intp the study of biology 
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Many school teachers are, as a rrfatter of fact, ob- 
sessed with this idea Nevertheless, we hold that 
it is a profound mistake That animals and plants 
are ultimately derived from the same stock, no 
biologist would deny there is a level — that of 
the Flagellata, where they grade into one another 
From this starting point, however, evolution has 
pursued totally different courses in the two king 
aoms, and it is most confusing to place side by 
side, as Mangham and Shemffs do, reproduction in 
the higher plants with its concealed alternation 
of generations and that of animals Haupt is not 
so blameworthy, for he gives a rapid sketch of 
plants just before proceeding to animals The 
only proper way to study either animals or plants, 
m our opinion, is the way introduced by Huxley, 
namely, the examination of a series of types, and 
as we are animals and not plants, it is easier to 
begin with animals and then proceed to plants 
Haupt, as might bo expected from New York, 
devotes a disproportionate amount of space to 
Morgan and Drosophila We hope that after 
Miller’s exposition of the pathogemo character of 
the Drosophila mutations, this nightmare will 
gradually vanish from elementary text books as 
an illustration of the “ fundamental laws of 
heredity ” E W M 

Truck Crop Plants By Dr H A Jones and Dr 

J T Rosa (McGraw Hill Publications in the 

Agricultural and feotamcal Sciences ) Pp xiv + 

538 (New York McGraw Hill Book Co, 

Inc , London McGraw Hill Publishing Co , 

Ltd , 1928 ) 25s net 

Vegetable growing on a large scale at some 
distance from a market has assumed suoh pro 
portions in the United States that certain univer 
sities have established divisions of 1 truok farm 
ing,’ to guide the development of the system along 
the most economical and profitable lines both as 
regards cultivation and marketing The economics 
of the manuring of truck crops is still m tho expen 
mental stage, but the growers are fully alive to 
the importance of controlling insect and plant 
pests 

Owing to the distance from market, the appro- 
priate selection of crops is all important, in order 
to obtain the essential correlation between the 
adaptation of the crops to soil and climate and the 
expected time of marketing The development of 
truck farming has largely run parallel with im- 
provement in transport systems, and the installs 
tion of refrigerating cars has done much to open up 
still more distant markets As the crops are 
perishable, there is danger of loss from over supply, 
and the possibility of competition between truck 
crops and the local supply in any district needs 
oarelul consideration It seems probable that 
future advanoe in truck farming lies m production 
at lower costs rather than in higher selling pnoes, 
entailing concentration on intensive cultivation on 
land already cleared 

The variety of crops suitable for the purpose is 
somewhat limited, the most important genus being 
Brassica, which alone provides many species of 
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great economic importance The general methods 
of treatment of each crop, from seed to harvest, 
vary considerably, and are outlined in this volume, 
sufficient illustrations and tables being provided 
to emphasise the salient points m orop develop 
ment, manuring and marketing, and to provide a 
useful guide to the reader 

(1) Rovers and Stay at Homes By Manbel Edwin 
Pp v + 181 (London and Toronto J M Dent 
and Sons, Ltd , New York E P Dutton and 
Co , 1927 ) 6 s net 

(2) African Jungle Life By Major A Radclyffe 

Dugmore Pp vui + 246 + 8 plates (London 
Macmillan and Co , Ltd , 1928 ) 16s net 

(1) In these short tales, Mrs Edwin has succeeded 
in capturing agam the fine feeling of her earlier 
book The stones are written for young children, 
and are marked by delightful simplicity of word 
and narrative Each story gives a charming and 
accurate impression of the ordinary life story of a 
common Bntish creature — seal, sparrow, rat, sea 
gull, eagle, and red deer are typical samples 
Lively pen sketches by M M Howard decorate 
almost every page, but the artist has an exaggerated 
notion of the amount of leg which a Scottish kilt 
may properly expose 

(2) Major Dugmore has chosen a senes of sil 
houettes of Afncan jungle life, and round them has 
written and illustrated a book which, while not 
specifically addressed to the young, will entranoe 
both them and their elders His personal touch 
with the jungle gives vividness, freshnoss, and 
accuracy to his stones of the adventures of the 
selected creatures — elephant, lion, buffalo, rhino 
oeros, and giraffe — and it is gratifying to read of 
the success which restrictive game laws, animal 
reserves, and, not least, enlightened public opunon, 
have had in preserving the wild fauna and mcreas 
mg the numbers of innocuous creatures like the 
giraffe 

Major Dugmore is less happy in his arguments 
against the advocates of protective coloration, 
though his actual expenences must be given due 
weight , when, for example, he suggests that the 
winter change of the Arctic hare is not protective, 
because the hare retains its black eye, he forgets 
that a black eye is surely less conspicuous m snow 
than a oomplete brown hare, and that the pigmenta 
tion of the retina is an ossential to the best vision 

The Earth and Us Rhythms By Prof Charles 
Sohuohert and Clare M Le Vene Pp xvi +410 

I New York and London D Appleton and Co , 
927) 15 s net 

Or the many recent attempts to present popularised 
geology to the general reader, most of whioh have 
come from the United States, this is undoubtedly 
by far the most successful The book is attractive 
in style and make-up, beautifully adorned with 
illustrations , well proportioned in its matter , and 
authoritative in its faote, The authors are fully 
aware of the difficulties that stand in the way of 
Interpreting the processes of geology and the 
pnndplea of evolution and earth-history to the 
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non scientific mind They point out that the book 
is not intended for the geological punst, and that 
if there are any generalities that may offend him, 
he can best spend his spare time in explaining the 
exceptions that outcrop in the field of generalisa- 
tions 

The geological punst may, nevertheless, safely 
recommend the book to any of his friends who may 
wish to absorb from our common intellectual 
hent&ge some knowledge of the record of the rooks 
A little more than half the book deals with the 
architecture of the earth’s crust, the fashioning of 
the raw matenals into scenery, and the endless 
interplay of internal and external agencies A 
chapter on geological time then introduces the 
dark ages of earth history, and the remaining 
chapters describe the dramatio procession of life 
with the skill that is to be expected of Prof 
Schuchert The book concludes with chapters on 
the ice ages and the coming of man Authors and 
publishers are to be congratulated onaoo operation 
that has notably enriched the popular literature 
of science 

The Rumblings of a Bird Lover By the Rev Canon 

Charles E Raven Pp xvi + 186+31 plates 

(London Martin Hopkinson and Co , Ltd , 

1927 ) 10s 6 d net 

After reading this book, the two things the reader 
finds impressed upon him are these first, that the 
author will insist on commencing most of his sen- 
tences with ‘ and ’ and, secondly, in spite of the 
weakness of his English, how very charming it all 
is One finds that Mr Raven oan turn the catching 
of a gurnet into a poem of bliss, or can write a 
most interesting article on fish bait All that the 
author tells us in his book are things most of us 
knew in our early childhood, yet he awakens in us a 
fresh delight m our own knowledge 

The illustrations are almost as charming as the 
letterpress The printing is good, and the general 
got up of the book quite satisfactory If the reader 
is irritated by the * ands ’ when he starts reading, by 
the time he puts the book down he will be only too 
anxious for more 

Practical Vegetable Growing By J W Morton 

Pp 180 + 8 plates (London Ernest Benn, Ltd , 

1928 ) 10s 6 d net 

This is an excellent book, by an author who under- 
stands the practical side of the cultivation of veget 
ables We are in agreement with his comment mat 
far more knowledge may be definitely obtained from 
careful reading than is realised by the majority of 
those whose living depends upon the land Here 
there is muoh to be gleaned that will encourage the 
market gardener, as well as those who work On allot- 
ments or maintain small garden plots in outer 
London and suburban areas Cultivators in the last 
oategory are increasing in number without doubt, 
and have a special freemasonry of their own to 
boot 

The book has several useful illustrations, whilst 
the vegetables dealt with have been taken m alpha- 
betical order There is a satisfactory index 
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Letters to the Editor 

[The Editor dots not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Oscillation in Ultrasonic Generators and Velocity 
of Longitudinal Vibrations in Solids at High 
Frequencies 

Thf increasing use of piezo eleotnc quartz for the 
stabilisation of radio frequencies has promoted many 
investigations of the vibration of the quartz In the 
last few vears a mass of information has been aecumu 
lated disclosing the complexities of vibratory modes 
and types which mav exist simultaneously m one and 
the same crystal plate or lod Along with the longi 
tudinal, flectural and torsional oscillations may exist, 
as well as overtones of any or of all In this connexion 
montion may be made of the experiments of Cady, 



Tawil, Dawson, Hamson, Hund, Cliche and Schiobe, 
Moisener, Ny Tzi Ze, Crossley, Dye, and others 

It is obvious that if the quartz is cemented to 
metallic plates or rods, os in ultrasonic generators, 
when vibrating it can transmit its motions to these 
bodies, and at very high frequencies, m the plates or 
rods themselves additional complicated oscillations 
may arise A result is that often irregidanties of 
distribution of amplitude, energy, and phase exist at 
the face of anv ultrasonic radiator Experimentally 
this was shown by the writer and assistants ( Trans 
Hoy Soc Can , 19, p 187, 1920) by surveying the 
energy distribution near the face of an ultrasonic 
generator operating in water, frequencies around 
140,000 cycles per second 

A study earned out in this laboratory last year by 
Hr Sproule on the behaviour of dust particles on the 
ends of vibrating metal rods, held vertically, and 
set into high frequency vibration by active quartz, 
revealed interesting examples of very complicated 
vibratory types At certain resonant frequencies the 
dust arranged itself in patterns similar to some of 
i Inadni’s figures, four ,six .eight , and twelve pointed 
stars could be obtained At certain frequencies the 
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particles were observed to move continuously in a 
circle about the centre of the section, sometimes those 
near the outer edge moving m a clockwise direction 
and those nearer the centre moving anti clockwise 
At times little whirls of dust were formed off centre 
Evidently torsional vibrations and radial vibrations 
of other types could be set up in the rod The photo 
graph (Fig 1) shows an example of an 8 pointed star 
so obtained Here the rod was of duraluminum 
15 1 cm in diameter and 48 1 cm long , frequencies 
of experiment ranging from 84,000 to 140,000 cycles 
per second 

Such work Bhows that very cautious judgment must 
be exercised when determining a resonant frequency, 
particularly the overtones, of any vibratory type , 
and mathematical computations of energy output, 
based on theoretical data alone, or on measurements 
taken near the radiator, or in any confined space in 
which the radiatory operates, may easily be mis 
leading 

However, in the case of longitudinal vibrations of a 
rod of solid material set into high frequency oscillation 
by a piezo electric plate, this method may be used, 
with due caution, to determine the velocity of sound 
in, anti Young’s modulus of, the rod at the frequencies 
of the fundamental note and lowei overtones Pierce, 
by setting rods of metallic alloys into longitudinal 
vibiation by magnetostnctive action, has recently 
carried out very precise determinations of the same 
kind ( Proc Amer Acad Arts and Sciences, vol 63, 
No 1 , April 1028) 

For the natural modes of vibration of a free rod 
the length of tho rod is equal to an integral number of 
half wave lengths (l te hi 2) , and the velocity 
V-y/EJd when the rod is thin (r/f small, for a 
circular section) But possible corrections may have 
to be applied in case of varying frequency and changing 
ratio r/ion account of the lateral inertia of the lod 
For example, Rayleigh s correction ( Theory of 
Sound ’ vol 1, p 262 , ed 18*14) makes the velocity 
a function of the mode of vibration, Poisson’s latio, 
and (rk/l) Tho work last year on the velocitt of 
ultrasound in metallic lods of diffeient proportions, 
using tho method of high frequency piezo electric 
excitation indicated where the correction foi lateral 
inertia should be applied ( Science Progress, 89, p 92 , 
July 1928) For example, with duraluminum, for 
(rkll)*< 0 07, the effect of lateral inei tia is inappreci- 
able and the velocitymay be computed from V = y/ Mjd 
In the range 0 07 > (ri/t)*< 0 3 Rayleigh s expression 
gave the velocity approximately enough for most 
purposes , but for (rkjl) i >0 3 the types of vibration 
could not be distinguished, the frequency of successive 
modes of any type followed no apparent law, and no 
known formula for velocity could correctly be applied 

frequencies of 8000 to 200,000 cycles per second 
here were used with duraluminum rods of length vary 
ing from 4 1 to 61 cm and radii of section from 0 63 
to 2 66 cm 

Incidentally, the method was applied to determine 
Young’s modulus of ice, for uso in association with 
other problems This physical constant is most un 
certain in quoted values by other methods, but by 
the present method of high frequency longitudinal 
vibration it can be easily and quickly determined 
The velocity of sound in ice just below 0° C was found 
to be 3 2 x 10* cm per second and does not vary much 
with changing temperature or direction in the crystal 
This velocity gives a value for Young’s modulus of 
9 36 x 10“ dynes per sq cm 

R W Boyle 
D 0 Sproule. 

University of Alberta, 

Nov 17 
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Reproduction and Death In Invertebrate! 
and Fishes 

In Natube some time ago (116, 166 , 1026) Dr 
Bidder raised again the interesting fundamental 
question of the cause of normal death in aquatic 
animals, and stated that so far as he knew there was 
no evidence of any marine animals dying a natural 
death, exoept those whose life is ended by the winter 
or the summer Later, the same writer, after reviewing 
earlier discussions (Proc Linn Soc , 1926, p 17), 
argued that we have no reason to suppose that 
aquatic animals, such as plaice, oarp, and sea ano 
mones, ever die except by violence It was stated 
that though both man and plaice, for example, in 
crease by approximately geometrical progression in 
weight until the age of puberty, man after the age of 
twenty eight declines m (significant.) weight and must 
die , whereas plaioe continue to grow indefinitely by 
positive increments, from which fact it is deduced that 
life in plaice — and similar animals — may be eternal 
The renewal of interest in this subject is already pro 
duoing practical results, and it is worth while discussing 
some other aspects of the problem 

The marine naturalist who sees populations of 
sponges, hydroids, worms, molluscs and echuioderms, 
and fishes, come and go, can scarcely resist the ltn 
pression that the life period is more or less proscribed 
in some way for each kind The final violent efface 
ment of soft bodied marine animals may probably be 
agreed upon, but such may be only an unimportant 
effect of a preceding condition of monbundity , the 
inquiry may therefore be directed towards the 
possible conditions which may induoe monbundity 
In the first place, why do animals and other short 
life period animals die 7 A reasonable answer is that 
this kind of animal dies as a result mainly of expending 
itself in reproduction , there may often bo other con 
tnbutory factors, but these may be regarded as of a 
second order of importance In this type of death it 
would appear that the constitution of the animal is 
such that under certain environmental conditions the 
metabolism is concentrated overwhelmingly on repro 
duotion , we may therefore define the (proximal) 
cause of death in such coses as the oonoomitance of 
the particular organic constitution with particular 
environmental conditions (R Pearl in “ Biology of 
Death,” 1922, expresses a similar conception ) For the 
sake of simphoity we may term this as death from 
over reproduction This fundamental conception of 
death — or monbundity — may be applied especially to 
marine invertebrates and fishes, to inquire whether 
reproduction may be a general predisposing cause of 
death in a less obvious manner than in the case of 
those animals whose life penod is brief 

The phenomena of death in the sponge, Qrantia 
comprtes a, which disintegrates alter becoming almost 
a mass of larv®, may serve as a typical example of 
probable death from over reproduction (in Child’s 
terminology (“Senescence and Rejuvenescence,” 1915) 
one might perhaps use the term over senescence) 
Death in nudibranohs, jelly fishes, many isopods, polv 
ebsetes, some shore fishes, and no doubt many other 
forms, may readily be interpreted in the same way 
Speoies which exhibit this form of death are, however, 
adapted to their environment and survive, but are 
subject to great fluctuation in numbers from year to 
year Other species, which do not die after the first or 
earlier phases of reproduction, normally pass through 
a recuperative stage, persisting in either a functional 
state, or avoiding metabolic unfitness by hibernating 
or saturating, and may afterwards begin growth again 
Nevertheless, the reproductive phase oomee around 
again periodically, and it becomes necessary to know 
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whether, later in life, reproductive activity increases 
at a greater rate than can ultimately be borne by the 
bodily increments between successive periods Of re 
productive activity . 

It should be possible in many cases to express these 
two factors, for example, bodily increments, and more 
monts in reproductive oloments, in terms of weight, as 
Fullarton and — later — Miss Mitchell did in pioneer 
studies on a few fishes (Fishery Board for Scotland, 
1908-1911, Cd 6950) , if it be found in this way, for 
example, that the ocoeleration m weight of the spent 
body eventually becomes significantly smaller than that 
of the spent body plus the reproductive elements, then, 
either death will follow from over reproduction, as in 
Grantia, or what m practice is the same, the animal 
may become so unstable in its reproductive e quill 
bnum that any accumulated Hub lethal factors along 
with the normal rigours in tho environment — 



especially those occurring at about tho tune of lepro 
duction — may cause such unfitnoss as, in the sea, 
must result in death 

Tho remarkable increase in amplitude in repro 
ductive activity with ago ltnphod in Russell’s observa 
tions (seo Fig 1) (Fish Invest II 1 , 1924) on the 
haddock, along with somewhat similar demonstrations 
m plaice by Mastorman (Board of Agnc and Fish 
Cd 5080, 1911) and D’Arcy \V Thompson (“Growth 
and Form," Cambridge, p 100), illustrate how repro 
duotion may eventually overbalance normal meta 
holism and result in death Russell indeed suggests 
that in the larger haddook the gonad probably forms 
a relatively greater proportion of the total body weight 
than m tlie smaller fish Other fishes and invertebrate 
aquatic animals may be expected to provide informs 
tion of a similar typo, so that it may be possible when 
significant data are known to fix the average probable 
age of death in particular oases for such epitomes of 
the reproductive life history, as that of the haddook 
shown above, may give the rate of increase in amplitude 
of the pendulum of senescence to a true critical point 
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In marine invertebrates and fishes there is good 
ground for regarding breeding as a compulsory rhythm 
in the healthy individual, and that as a result there is 
apparently no escape from the periodically increasing 
strain of the reproductive cycle (accumulative senes 
cenoe T) If, on the other hand, we assume that breed 
mg ceases in marine animals at an advanced age, we 
are probably admitting that death will follow, for a 
marine animal whioh is incapable of breeding is already 
(in a restricted sense) biologically dead , the longevity 
of some aquatic animals m confinement may perhaps 
be due to their avoidance of the reproductive strain 
The rate of increase in reproductivity with age in 
other marine animals than fishes is a relatively un 
known subject, but m many forms valuable mforma 
tion could easily be acquired 

From my own data (Jour MBA, 15, 2 , 1928) 
on the oyster there is a strong indication that the 
weight of sexually mature individuals up to an age 
of about seven years increases at a greater rate than 
that of sexually spent individuals (takmg similar esti 
mated ages as a criterion of similar sizes), so that the 
amplitude of reproductive activity may be expected 
to increase with age in the same way as in the 
haddock, and life will apparently — or perhaps must — 
become unstable at the weakest point in the repro 
ductive cycle (s» c) at about the spawmng time On 
the difficult subject of normal mortality there is in 
the oyster — as in some other forms — probably a 
maximum at about the spawning period Enough has 
perhaps now been presented to focus attention on the 
probaDlc importance of over reproduction — along with 
other contributory factors — in predisposing or causing 
death in marine animals A collection of figures and 
facts — and especially facts regarding physiological 
states — is now required to bear on the problem before 
proceeding further, and m any event, mathematical 
expressions of the rate of reproduction (as defined) in a 
variety of aquatio animals would provide information 
of muoh general interest J H Obton 

Marine Biological Laboratory, 

Plymouth, Nov 13 

Rotation of the Earth and Magnetostriction 
In 1926, Prof E W Brown presented the evidence 
indicating remarkable changes in the rate of the 
earth’s rotation (Trans of the Astronomical Observatory 
of Yule University, vol 3, part 6) Changes, more or 
lees abrupt, were shown to have occurred about 1785, 
1850, 1898, and 1918 Prof Brown finds that tho 
observational data are consistent with the hypothesis 
of an oscillatory change in the earth’s mean radius 
Why the earth should expand and contract, he makes 
no suggestion, but gives a study of the occurrence of 
earthquakes, which, however, shows no well defined 
correlation He cites a theory of Prof Joly (Obaerva 
tory, February, 1926) that the vertical oscillations of 
the earth's crust may be caused by a thermal effect of 
radium acting in a substratum of basalt 
Prof W de Sitter has discussed the relation of the 
earth’s rotation and astronomical time in Nature 
(J an 21, 1928, page 99) To satisfy the observations, 
he combines the effect of changes in the size or shape 
of the earth and the variable force of tidal friction 
He does not explain what may expand or distort the 
earth 

I have taken considerable interest in the variable 
rotation of the earth, and recently have tned to relate 
it with magnetostriction Why may not the earth 
pulsate under varying magnetio force ? An iron bar 
may be lengthened a millionth part by magnetisation 
«ven in a moderate field In stronger fields it suffers 
contraction, but we are not concerned with such fields 
No 3088, Vol. 123] 


Now the earth has an iron core at the centre, which 
may perhaps be expanded by increase of magnetic 
force With expansion, the earth’s rotation would be 
retarded It might be that the increase of the earth’s 
diameter would be in the line of the magnetio poles 
However these are far enough from the axial jioles to 
produce some effect It may be questioned how muoh 
of the iron core, on account of its heated oondition, 
might become magnetised If the magnetisation is 
at the periphery of the iron deposits surrounding the 
core, that may accord with one of the calculations of 
Brown, in which changes in pressure are conceived as 
takmg place in an outer stratum 

Of the measures of terrestrial magnetism, obaerva 
tions of the decimation are in general the most trust 
worthy In seeking a correlation, it seemed best to 
use the secular change Special Publication of the 
U S Coast and Oeodetic Survey No 126, gives the 
change m decimation with time for places distributed 
over tho whole of the United States at intervals of 2° 
of latitude or longitude The secular change was 
easily derived by takmg differences of the tabular 
values I have plotted curves for many of these 
stations, using the secular change ( + to west) for 
10 year intervals Although many shifts and vana 
tions occur for different parts of the country, yet there 
are tliree striking features A pronounced minimum 
occurs m the vicinity of 1900 A maximum is found 
near 1850 for eastern sections, and about 1890 for 
western sections On many of the plots we find 
another maximum about 1920 It seems remarkable 
that these maximum or minimum points should occur 
so near the dates found by Brown for changes in the 
length of the day I have studied also data for a few 
stations in Europe with similar results 

Some of those changes have been noted elsewhere 
Chree (“ Enc Bnt ,” vol 1 7, page 359) remarks “ The 
rate of movement of the needle to the east at London 
— and throughout Europe generally— fell off markedly 
subsequent to 1880 Thus in 1902 it was at 

least open to doubt whether a change in the sign of 
the secular change were not in immediate prospect 
Subsequent, however, to that date there was little 
further decline in the rate of secular change, and since 
1905 there has been a very distinct acceleration ” 
Discussing further, in particular concerning the 
anomalios of secular change m tho United States, he 
writes “ Auspices do not all point one way, and the 
future is as uncertain as it is interesting ” Since that 
time we have had the maximum which set in about 
1920 

Much work has been done at various places to relate 
sunspots and magnetic declination Without expect 
mg much, I have put together sunspot data Plotting 
curves of Wolf’s sunspot numbers, and then connecting 
maximum points, the curve so drawn shows a mini 
mum about 1905 This proves very little, as a still 
lower point of the curve occurs about 1804 and 1816 

It must be said concerning the hypothesis of mag 
netostnotion producing oscillations in the earth’s dia 
meter that the force of the magnetio field of the earth 
is quite weak Moreover, the interior of the earth 
contains not only iron but also nickel, which contracts 
in all magnetio fields These are complicating factors 
The correlation between the sedular changes in de- 
clination and the change in the rate of the earth’s 
rotation appears important It may be that the 
changes in declination are pressure effects arising from 
the slight adjustments of !he J structure within the 
earth The rearrangement of the strata sufficient to 
produce the ohangee in the length of the day, might 
also, by magnetostriction, affeot the earth’s magnetio 
conditions We would then be dealing with results 
from a common cause 
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The whole question is o f great interest, and I 
•hall pursue the inquiry further Meanwhile, I have 
written this note in the hope that others, better ac 
quainted with the magnetic and geophysical aspects 
of the problem, may pass their judgment 

Edward 8 Kino 

Harvard College Observatory, 

Cambridge, Massachusetts, 

Nov 21 

Oxide Films responsible for the Tints on 
Heated Copper 

Much has been published on the tints of heated 
copper, but disagreement prevails regarding the oxide 
responsible for the colours , Dunn ( Proc Roy Soc , 
lit [A], 211 , 1926) apparently attributes them to 
cuprous oxide, and Constable (Ibul , 115 [A], 583 , 
1927) to a “ veneer of cupric oxide " Recently the 
oxide films have been isolated from their basis, the 
metal being dissolved from below by anodic treat 
ment in concentrated potassium sulphate solution , 
the oxide films, thus undermined, peel off in curling 
flakes, whioh retain the grooves and ridges left by 
the abrasive treatment used to clean the copper before 
oxidation The thicker films can also be removed 
mechanically 

The two oxides present in the films are mute 
different in appeal ance and can be distinguished by 
chemical teats At thicknesses above the interference 
colour range, cuprous oxide films appear biown by 
transmitted light and exhibit by lefiectod light a 
characteristic colour best described as pale chocolate , 
but a veneer of cupric oxide produces a dark grey 
reflex without a trace of brown or red Residual 
metallio copper, where it exists in the films, has a 
bright red lustre and is opaque , its presence may bo 
revealed by the action of silver nitrate, which produces 
a microscopic ‘ silver tree ’ 

It has been found that the colours are duo to 
cuprous oxide Cupric oxide is indeed formed under 
strongly oxidising conditions, but it obscures the 
colours, and must he avoided if the later tints are to 
be obtained Thus Constable, working under con 
ditions favourable to the production of cupric oxide, 
obtained no colours beyond the middle of the second 
order, the tints darkening and passing into the black 
characteristic of cupno oxide This has been con 
firmod, but it was found that if the formation of 
oupnc oxide is avoided, the sequence can bo followed 
to the fourth order , the tints then pass gradually 
into the characteristic odour of cuprous oxide The 
easiest way to prevent the formation of cupric oxide 
is to use a mildly oxidising gas mixture — preferably 
obtained from a flame of pure alcohol 

Within the interference colour range, the cuprous 
oxide films are quite transparent On the whole, the 
oxide film taken from copper tinted to an early colour 
is more transparent than that taken from copper dis 
playing a high order tint , but in the latter case 
fragments of thin, highly transparent films are also 
separated along with the thicker skin This is ap 
patently due to the fact that the skin cracks as it 
thickens, allowing air access to the metal exjxwed at 
the crack, so that another film is formed below the 
first , this lower film will be gonorally thinner than 
the first and will diminish in thickness with the dis 
tanoe from the crack The formation (at a crack ) of 
one skin below another has been directly observed at 
high temperatures, and there is evidence that the 
phenomenon is general , for it is found that copper 
heated rather too strongly for interference colours 
nevertheless yields — on stripping — flakes which dis 
{tey bright odours, the tints varying from place to 
|)&ioo as the result of varying thickness 
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The colours of the stripped films are often brilliant 
by reflected light, rose, blue, and green hues being 
obtained , by transmitted light the interference tints 
are largely masked by the yellow hue due to selective 
absorption, but there is a slight variation of colour 
with thickness between yollowish green, bright yellow, 
and brown 

The films isolated from copper tinted to the early 
first order colours usually contain opaque spots due 
to included metallic copper, and the metallic residue 
increases on passing to films taken from copper heated 
insufficiently to produce colours In films removed 
from oopper merely exposed (after abrasion) to dry 
air at ordinary temperatures, the opaque areas gener 
ally predominate over the transparent areas although 
the character of the composite oxide metal layer 
vanes with the nature of the abiasive treatment em 
ployed The comjiosite layer appears to be foimed 
as follows Abrasion produces a network of cracks, 
increasing the true surface area as found by Bowden 
(Nature, 112, 647 , 1928) On exposure to air, the 
walls of these cracks become oxidised, and “the internal 
oxide sheaths obstruct to a large extent the anodic 
removal of metallic copper, so that the layer left (after 
the unchanged basis has been dissolved away) con 
sists of both metal and oxide Clearly with int reas 
mg temperature or time of exposure to oxygen, the 
proportion of residual metal in the layer stripped will 
dimmish, and hence the films obtained from oopper 
tinted to any of the later colours arc practically free 
from metal 


Uiiok R Evans 


University Chemical Laboratory, 
Cambridge 


Radio Echoes and Conditions for their 
Occurrence 

Since October 24 the emission of signals (seo 
Nature, Nov 3 and Dec 8, 1928) fmrn the Rhort 
wave emitter PC JJ (Holland) has been continued 
twice a week, and sometimes more frequently 
Through the Norwegian Telegraph Office a series of 
receiving stations has maintained a continual watch, 
and an oscillograph has boon ready for use at all 
times, but no echoes have been heard, either in 
Norway or in Eindhoven 

It appears from this, and from tho long silence 
duiing experiments in the spring and summer, that 
the echoes constitute a very rare phenomenon and 
owe their ocouuenco to a series of favourable coinci 
dent circumstances Iho wavo length must be the 
most favourable one and the emission must be sent 
out in the light direction and with sufficiently great 
eneigy (A transmitter station in the tropics would 
probably be better than a Btation in Holland ) The 
Keimelly Heaviside layer must be penetrable by the 
outgoing and returning waves, and must also be 
favourable for the hearing of both signals and echoes, 
anti the receiving apparatus must be sufficiently 
sensitive and exactly adjusted 

Further, there must be good conditions for hearing 
without too many atmospheric disturbances, and, 
last but not least the emission of electrons from the 
sun must take place in Buch a way that reflecting 
surfaces in space outside the orbit of the moon may 
bo formed and may have the most favourable shape 
for a good reflection of the waves 


As regards the last point, the mathematical theory 
of the motion of electric oorpuscles around a magnet 
ised sphere shows that the chances of obtaining a 
well defined toroidal space round the earth are good 
when the direction to the sun lies near the magnetic 
equatorial plane (perpendicular to the magnetic axis) 
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This result is in close agreement with a remarkable 
experiment made by the late Prof Birkeland 1 which 
is reproduced in Fig 1 

Here cathode rays are sent from an aluminium 
plate near the magnetic equatorial plane of the mag 
netic sphere, and a part of the toroidal space is very 
well seen with comers of rays descending to the 
polai regions of the sphere, corresponding to the 



lia 1 — l athode ray« In relation to a masnetlaed sphere 

production of |>olar aurorae On the two occasions, 
Oct 1 1 and 24, when echoes were heard, the sun was 
not far fiom the earth's magnetic equatorial plane 
Hut such favourable occasions disap|>cared towards 
the end of October and will not recur before the 
middle of hehruary Thus, if this explanation of 
the most favourable situation of the sun is correct 
it is improbable that echoes will be heard again befoie 
that time Caul Stobmek 

Oslo, Dec 12 


Soap Film Pressure Gauge 

If a soap film is formed across a circular aperture 
in one Ride of an otherwise closed box, and if then air 
is introduced into, or removed from the interior, tho 
surface of the film becomes part of a sphere, and 
therefore the pressure within the box differs from that 
outside by a quantity which is directly proportional 
to the surface tension of the film, and inversely 
proportional to the radius of the sphere 

If R r, and T are respectively the radius of the 
hole the radius of the sphere, and the constant of 
surface tension the diffeience of the air pressure 
inside and outside the box is 4T/r (since both surfaces 
of the film contribute to the tension) and the difference 
is + or - according as to whether air hew been 
introduced or withdrawn 

The radius of the sphere can never be less than 
R, and when r-R the surface of the film is a hemi 
sphere Thus ± 4T/R is the greatest difference of 
pressure which can be balanced by tho surface tension 
For any condition which makes the bubble less 
than a hemisphere, the film may bo used as a pressure 
gauge, since the difference of pressure within and 
without the box can be determined if T is known 
and r measured There are several ways by which 
the radius of a bubble can be found, that which I 
have generally used being to measure the size of the 
virtual image, reflected by the film, of an object of 
known size and distance This allows of the deter 
mutation of r with considerable accuracy 
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Convenient apparatus for the purpose can take 
many forms which need not be described here, but 
it is worth while to note the order of pressure difference 
which oan be measured by soap films as compared 
with various other forms of barometrio measurement 
A good barometer or aneroid will indicate the differ 
enoo of level between the surface of the table and the 
floor on whu h it stands, say a head of 30 inches of 
air hor a soap film, suppose, for example, that T 
has a value of 3 grains per linear inch and that R = 1 
inch, then the maximum pressure difference which 
can be sustained by surface tension is 12 grams fier 
square inch— equivalent to a head of about 3 feet of 
air Thus for this particular case the greatest pressure 
difference which can be dealt with by the soap film 
is not far from the minimum which can bo observed 
by the aneroid With a Boap bubble, however, the 
radius can without much trouble bo determined with 
sufficient accuracy to allow of the measurement of 

C ressure difference equivalent to heads of a few 
undredths of an inch of air 

I used this form of pressure gauge to find out 
whether, when a chimney smoked, tho pressure in 
the room rose or fell A rise of pressure would show 
that the wind blew down tho chimney and a fall 
that there was negative pleasure on the lee side of the 
house In Htorrny weather T found many instances 
of both kinds, and the type which prevailed depended, 
as might be expected, on tho cluection of the wind 
A Maixock 

9 Baring Crescent, Exeter 


Delayed Metamorphosis in a Predaceous Mosquito 
Larva and a Possible Practical Application 

On June 10 of this year, in a ret hole in a tiee at 
Epe in Southern Nigeria, I secured a young specimen 
of tho predaceous larva of the mosquito Aleynrhimis 
(Toxorliynchittut) Itrempttlpw, Theo With tho inten 
tion of bunging the insect alive to England it was 
retained in two or thiee ounces of its natural water 
and given a very restricted diet in tho form of an 
occasional Stegomym laiva 

It was eventually brought to England in the middle 
of August and was maintained at 24° C without any 
sjieeial attention, until it died on Nov 18 without 
having passed the larval stage 

My reason for recording these observations is that 
it has been suggested (Buxton and Hopkins 
“ Researches m Polynesia and Melanesia ” , London, 
1927) that members of this predaceous genus of 
mosquito, which bleed exclusively m rot holes, should 
be introduced into hip, Samoa, and other South 
Pacific islands as a measure of control of tho local 
v« tor of filariesis ( A edet> (Sletjornyia) varxegnlus) 
which breeds in the same situation The nearest 
locality for Megarhtnua in that part of the world is, 
however, the Bismarck Archipelago, and the difficulty 
and expense of establishing (as has been deemed 
necessary) intermediate stations in the conveyance of 
the insect from New Guinea to Queensland and thence 
to Fiji and Samoa— a distance of some 3000 miles — 
has prevented any attempt at the experiment 

It now appears from the observation recorded above 
that by simply limiting tho food supply the larval 
stage of this insect can be prolonged by at least five 
months, which would afford ample time for the trans 
mission of larvae direct, and thereby greatly facilitate 
the carrying out of the experiment in question 

V B Wiqoussworth 
Department of Medical Entomology, 

London School of Hygiene and 
Tropical Medicifto 
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Nitrogen Fixation the Growth of a New British Industry 


T HERE have always been those who delight 
in prophesying catastrophes to the human 
raoe, just as thore have always been those who 
do not listen to them The future of mankind 
may, mdeed, be violently affected by some un 
expected and extremely disconcerting cosmic 
disturbance , it is certain to be influenced m a less 
spectacular although equally impressive manner 
by limitations in the natural productivity of the 
earth’s surface, and in the extent of the remaining 
reserve areas of virgin soil In a mere comparison 
of rates of productivity we appear to have ample 
material wherewith those so minded can, without 
much risk of contradiction, anticipate a first class 
human disaster , we also haye an indication that 
the so called ‘ nitrogen problem ’ is not a transient 
condition, but a situation which m our own day 
needs courageous, systematic, and world wide 
measures for its solution We may assume that 
between a date which remains controversial and 
a D 1800 (perhaps half a million years, perhaps 
more) the population of this earth reached 800 
mil Lions of human bemgs, whilst from a d 1800 to 
1900 it rose to 1730 millions , if this rate of 
increase continues — and there is no reason to 
anticipate the contrary— an early intersection of 
the population curve and the soil productivity 
curve is necessarily to be expected Indeed, it has 
been estimated that the presont methods of farming 
will load to a definite food scarcity before the end 
of the present century 

However unpleasant an episode in the history of 
our race such an intersection might indicate, it 
would be more profitable to consider, while there is 
yet food enough and to spare and while any 
inadequacy of clothing is due to causes other than 
lack of raw materials, the alternative policies which 
are open to us We may be compelled to find a 
means of restricting the rate of increase of the 
population, or we may submit to restriction by 
starvation , we may even discover forms of food 
which are not agricultural in origin The obvious 
line of advance is, however, to seek to increase 
substantially the average output of the soil under 
cultivation This course involves not only a 
development of improvod methods of farming, but 
also a cheaper and more abundant supply of 
inorganic fertilisers — particularly of suitable com 
pounds of nitrogen 

Both of these matters are major problems with 
winch the intelligent world finds itself confronted, 
and both are of dimensions which are scarcely 
amenable to parochial, even strictly national, 
treatment In the course of their development, for 
example, the primitive methods of cultivation in 
Eastern countries will gradually be replaced by 
more modem methods, in which the liberal, but 
always scientifically controlled, application of 
fertilisers not originating from previous agricultural 
operations will play their part in safeguarding the 
world’s food supply and raising the standard of 
living It has been computed that m pursuance of 
tliie policy an annual addition of 125,000 tons of 
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fixed mtrogen, that is, nitrogen in the torn oi Burn- 
able compounds, to the world’s productive capacity 
is immediately necessary, and that in the future 
the amount will need to be larger 

The nitrogen m the atmosphere cannot m general 
be assimilated by plants, although certain classes, 
particularly leguminous plants, are able with the 
assistance of appropriate bacteria associated with 
their roots to draw upon this enormous reserve of 
mtrogen, and thereby, in fact, to ennch the soil 
It will be remembered that in 1852, Lawes and 
Gilbert showed that non leguminous plants require 
for their grow th a supply of nitrogenous compounds, 
and that the ammonia in the air, supposed by 
Liebig to be the source of the necessary mtrogen, 
was insufficient for the purpose , the stages m the 
investigations leading to Hellriegel and Wilfarth’s 
discovery of the effect of bacterial action in the 
assimilation of atmospheric nitrogen by leguminous 
plants form a chapter of considerable interest 
Rothamsted, the home of Lawes and Gilbi rt’s, and 
of a continuous succession of similar, experiments 
enjoys the distinction of laying a not inconsiderable 
part of the foundations of scientific farming and of 
the nitrogen industry, not only m Great Britain, 
but also throughout the world 

In his address to the British Association in 1898, 
Sir William Crookes said “ The fixation of at- 
mospheric nitrogen is one of the great disc ovenes 
awaiting the ingenuity of chemists It is certainly 
deeply important in its practical bearings on the 
future welfare and happiness of the civilised races 
of mankind ” Before 1914 the world’s require 
ments of nitrate mtrogen were supplied from Chile, 
where immense deposits of sodium nitrate (associ 
ated with a small proportion of iodine in combina 
tion) were discovered only a hundred years ago 
Apart from similar nitre beds in Peru and Bolivia, all 
ramless districts, no other extensive deposits are 
known or anticipated to exist Exportation from 
Chile commenced about 1830, and by 1912 had 
reached moro than two and a half million tons, repre- 
senting 67 5 per cent of the total world’s output of 
fixed mtrogen , 38 per cent was accounted for as by- 
product ammonium sulphate, originating from the 
illuminating gas and metallurgical coke industries 
Various estimates have been made of the probable 
life of the South American deposits , apart from 
considerations of economics, it is probable that 
they would bo able to supply requirements for 
at least a century — a ‘ breathing space ’ but not 
a very long period m the normal lifo of an animal 
species 

The agricultural prosperity of the British Empire 
has therefore been to an appreciable extent 
dependent on the goods exported by another 
nation, and this subjection the British ohemical 
industry has the power, and the intention, to 
neutralise The existence of the British Empire 
was, not very long ago, dependent on its oppor 
tumty to purchase nitrate from Chile and its ability 
to transport the material to our own ports This 
threefold dependence is one which, it is to be 
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hoped, will never again exist The intention in this 
article is not to dwell on the place of the nitrogen 
industry in the defenoe of the British Empire, But 
it would be an affectation to ignore the undisputed 
fact that that position is vital God forbid that it 
should ever again be necessary for Great Britain 
to defend her shores with arms, but only while she 
can fix her own nitrogen has she the certainty of 
possessing the raw materials for her munitions 
So crucial, indeed, is the supply of fixed nitrogen 
in such an emergency, that voices have been raised 
against allowing the British industry to be under 
any control but that of the State , on the other 
hand, the reoord of State fixation of nitrogen in 
Great Britain is not such as to lend undue support 
to the contention 

The methods which have boon omploved m 
solving what is commonly known as the * mtrogen 
problem ’ are familiar Apart from the striking 
development of natural supplies already mentioned 
— supplies of bv product ammonia being stationary, 
or even on the decline — methods based on the 
union of atmospheno mtrogen with oxygon or with 
hydrogen, either directly or indirectly, have been 
worked out on a laboratory scale, applied to a 
technical process, and have met with considerable, 
although naturally fluctuating, economic success 
The throe most important processes are 

(a) The arc process, in which mtrogen and 
oxygen are exposed to the very high temperature 
of an eleotno arc, whereby 1 15 per cent of nitric 
oxide is formed, this gas then being oxidised by air 
to nitrogen dioxide, which by reaction with water 
or alkaline liquids yields mtno acid, mtntes, and 
nitrates This process is losing ground on account 
of the high production costs and power require- 
ments, and is manifestly unsuited for use in Great 
Britain, where cheap electrical energy is not avail- 
able , in Norway, however, and elsewhere, it con 
tinues to be employed It has the advantage of 
employing free materials and a small amount of 
labour, and of producing nitric acid directly , on 
the other hand, the installation costs are high, and 
nitric acid is not a convenient product for trans- 
portation, and agricultural use For this purpose 
calcium and ammonium nitrates are manufactured 
The credit of mvontion of the process, or rather of 
the successful technical adaptation of Lord Ray 
leigh’s method for combining mtrogen with oxygen, 
belongs to Prof Birkeland of Christiania, and 
Dr Eyde, a Norwegian engineer , subsequent 
developments m furnace construction are associated 
with the nameB of Schonherr and of Pauling 

(b) The cyanamide process, in which impure 
oaloium carbide is exposed at a high temperature 
to the action of nitrogen, producing calcium ovan- 
amide, GaCN a , which when subjected to hydrolysis 
in an autoclave affords ammonia This process has 
been in use at Niagara since 1909, and is a familiar 
process elsewhere , it was the process chosen for 
use at the great war factory erected at Muscle 
Shoals, Alabama — a factory which cost twenty 
million pounds but never came into production 
Here again Great Britain suffers from the dis 
advantage of the high cost of eleotneal energy 
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necessary for producing the carbide from lime and 
coke, and for heating it in contact with nitrogen , 
admittedly Great Britain (except in the Scottish 
Highlands) lacks adequate water power, but she 
has been slow to harness such natural power as is 
available 

(c) Haber’s oatalytio prooess, in which a mixture 
of hydrogen and mtrogen under pressure is heated 
to a moderate temperature in chrome steel bombs 
in the presence of a suitable catalyst, such as pure 
iron mixed with small quantities of alkalis and 
acidic oxides, the ammonia so formed being re- 
moved by dissolution in water This process makes 
no extravagant power demands, and is suitable for 
development in Great Britain , for reasons which 
will appear later, it is, nevertheless, associated with 
technical difficulties of no mean order The 
hydrogen can bo produced by the electrolysis of 
water, by the action of iron on steam, from water 
gas, or in the fermentation prooess for the produc 
tion of acetone and butyl alcohol , the mtrogen 
can be obtained by fractionation of bquid air In 
the Bosch process the mixture of mtrogen and 
hydrogen is obtained from producer gas and water 
gas Tho famous German factories at Oppau and 
at Merseburg are devoted to the direct synthesis of 
ammoiua Claude’s modification of the process 
employs pressures of the order of 1000 atmospheres, 
and removes the ammonia by hquefaction 

These three methods, as has been explained, form 
the backbone of mtrogen fixation as a technical 
operation subject to economic considerations Any 
process which produces ammonia is naturally to be 
combined with an oxidation process if — as is the 
case when munitions of war or intermediates for 
the chemical industries are concerned — it is desired 
to manufacture mtno acid This is accomplished 
by a oatalytio method, generally known as Ostwald’s 
method, in which a mixture of gaseous ammonia 
with air or oxygen is passed over heated platinum, 
whereby mtnc oxide, afterwards oxidised by the 
further action of air or oxygen to nitrogen dioxide, 
is obtained On dissolution in water under oxidis 
mg conditions, this gas affords mtnc acid Numer- 
ous variations m the arrangement of the catalytic 
converter have been worked out and employed m 
Great Britain and elsewhere Incidentally, it has 
been found that the catalytic oxidation process can 
be profitably applied to the production of mtrogen 
oxides in the lead chamber process for manu 
facturmg sulphuno acid , indeed a British report 
on the subject was issued so early as 1917 

Passing reference may also be made to other and 
less successful prooesses for the fixation of nitrogen 
The Serpek process is based on the production of 
aluminium mtnde when nitrogen is passed over a 
mixture of carbon and impure aluminium oxide , 
the reaction may be earned out under pressure 
On hydrolysis of the product with sodium hydroxide 
solution m an autoclavq, ammonia and sodium 
aluminate solution result, the latter affording pure 
alumina (suitable for the manufacture of alu- 
minium) on treatment with carbon dioxide In 
Bucher’s process, nitrogen is passed through a 
mixture of sodium carbortate and carbon, together 
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with a little finely divided iron as catalyst, heated field of nitrogen fixation In view of its proved 
at about 950°, when sodium cyanide and carbon success and its established position in Germany 
monoxide are produced , the sodium cyanide is under conditions both of war and of peace — manu- 
then decomposed by steam yielding sodium formate facture there having been proceeding since 1913, 
and ammonia Partington and Parker (“ The and production in Germany to day being of the 
Nitrogen Industry,” 1922) state that the United order of 600 000 tons per annum of nitrogen — it is 
States Government made careful investigations of not surprising that in the development of the 
this process, and that a large plant was said to be nitrogen fixation industry, which continues to 
ready to begin operations m 1918 extend rapidly in most European countries, as well 

However, the direct catalytic synthesis of as in the United States of America and in Japan, 
ammonia is probably to be regardod as providing now plants should envisage the application of this 
the key to the world problem of nitrogen supplies process almost exclusively The advantages which 
The atmosphere contains enough — some 4 x 10 15 direct synthesis of ammonia offers are, m fact, 
tons, it is said — and to spare , Haber’s process such as to introduce the method into Norway, the 
makes no excessive demands as regards power or home of the arc process 
fuel, and it now holds a pre eminent position m the (To be continued ) 


The Skull of Lord Darnley 1 


I N the year I860 Mr J W Belt presented to 
the Royal Collego of Surgeons a skull — minus 
a mandible — and a thigh bone, believed by the 
donor to be those of Lord Darnley He had 
obtained them from Mr Gnmshaw, a dealer, who 
had bought them four years earlier at a sale by 
Messrs Sotheby and Co of certain effects belonging 
to the Hon Archibald Fraser of Lovat The Con 
servator of the Museum, looking the gift horse in 
the mouth, entered the bones in the Museum cata 
logue, with the remark that “ the internal ovidence 
afforded by both bones corn lusively negatives 
their authenticity Darnley at the time of his 
death in 1587 was about 22 years old, and tho bones 
are those of a man considerably more advanced in 
life and of great muscular development Tho 
almost complete absence of frontal elevation, which 
is one of the most striking features m the skull, 
finds no corroboration m any of the known jiortraits 
and descriptions of the young Earl, and tne femur 
could not be that of a person invariably described 
as ‘ tall ' or ‘ long,’ as calculating at the usual ratio 
of 27 5 to 100 it would give a height of only 5 feet 
2 2 inches ” So adverse a decision would be 
sufficient to deter most from furthei inquiry, but 
not Prof Karl Pearson, who has attempted, with 
what success we shall see, to establish the authin 
ticity of the more important of the relics, namely, 
the skull 

In 1880 Mr T M Grimshaw — presumably the 
same man from whom Mr Belt obtained the bones 
mentioned above — offered tho Conservator of the 
Museum of the Royal College of Surgeons a femur 
bearing a manuscript latiel to tho effect that it was 
" the thigh bone of Lord Darnley, husband of 
Mary Queen of Scots, murdered and blown up, 
February 10th, 1567 ” This, he stated, had been 
bought at a sale at Sotheby and Wilkinson’s, 
together With two other bones, ‘ the thigh bone of 
Tattle John, the companion of Rohm Hood, and 
the shin bone of Humphrey, Duke of Gloster ” , 
no mention is given of the date of this sale The 
femur was purchased and entered m the Museum 


catalogue as “ that of a very tall man, probably 
the real thigh bone belonging to tho skull,” pre 
sented eleven years earlier by Mr Belt, an assump 
tion which is almost certainly correct, for skull and 
femur exhibit the same peculiar coloration, “ such 
as usually obtains,” to quote the new catalogue, 
“ in boms that have lam long m a peat bed ” 

If we accept, as we think we safely may, the 
single origin of tho two relics, namely, the skull 
presented in 1869, and the femur purchased m 1880, 
then clearly, from the point of view of authenticity, 
they must stand or fall together The authenticity 
of tho fomur gams support from the manuscript 
label, but suffers from the strange company ill 
which tho bone appears, company for which Prof 
Pearson has no use, dismissing them summarily as 
‘ bones of most absurd attribution ” In this we 
thmk Prof Pearson has done wrong, for a little 
inquiry would have shown that the bones nnght 
very well be those of the more or less venerable 
Englishmen to whom they were ascribed Little 
John ' — or such part of him as was not apocryphal 
— was a big, stalwart man, whose grave is still to 
be sei n in Hathcrsagc churchyard The grave was 
rifled, we are told, m 1782, and again m tho early 
years of last century, when a thigh bone, measuring, 
it is said, 12 inches, was taken from it 2 

Humphrey, Duke of Gloucester, murdered at 
Bury St Edmunds, was buried in St Albans 
Cathedral The leaden coffin containing his body, 
and ‘ full of pickle,” was opened m tne reign of 
Queen Anne , the body was taken uut of the pre- 
serving fluid, and reduced to a skeleton, the 
smaller bones of which the vergers permitted 
visitors, for a due consideration, to carry away ”* 
If, then, the two bones can scarcely be described 
as Daniels come to judgment, they are nevertheless 
not the guys which at first sight they appeared 
They further serve the useful purpose of restoring 
our confidence in the good faith of Sotheby and 
Grimshaw, a not ummportant matffer, seeing that 
they are among the sponsors for the relics Sir 
Arthur Keith 4 thinks it “ most probable ” that 
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the femur presented by Mr Belt with Dam ley’s 
skull was the femur of ‘ Little John ’ This can 
scarcely be, but, granted a certain confusion, and 
such appears to have occurred, and was not unlikely 
m a saleroom, where such objects as bones can be 
so easily mislaid, forgotten, and wrongly ascribed, 
it is not impossible that the femur m question is 
that of Humphrey, a man of no little importance 
m his day, own brother as he was of Harry of 
England 

It is now time to record certain strange events 
whioh followed on the death of Darnley His body, 
blown up by the explosion at Kirk o’ Field on the 
morning of Feb 10, 1667, was bowelled and em 
balmed with perfumes and spices, and four days 
later buried m the Royal Vault in the south east 
comer of the Abbey Church at Holyrood There 
the body lay m undisturbed privacy until January 
1683, when, in the removal of certain seats, the 
Royal Vault was discovered and found to contain 
six leaden coffins Of these, two contained the 
bodies of children, the infant sons of James V , 
three boro on them, or near them, inscriptions 
indicating that they contained the bodies of 
James V, his first Queen, Magdalen, and his 
illegitimate daughter, the Countess of Argyll 
James’s body was coloured black with the balsam 
which preserved it, which was like melted pitch 
The sixth and largest coffin contained a body not 
so long as that of James V , with the muscles of tho 
thigh seemingly entire, and with balsam stagnating 
m some quantity at the foot of the coffin it bore 
no inscription, but it was generally and confidently 
supposed to be that of Lord Darnley 

In 1688 the ‘ Glenoaim purging ’ included the 
violation of the Royal Vault, but apparently the 
bodies were left more or less intact, for m 1736 — 
incredible though it seems — they were seen “ lying 
open to the view,” the coffins havmg been broken 
into by the mob in 1688 Stdl later, in 1776, they 
were seen by Amot, “ the head of Queen Magdalen 
being entire and even beautiful ” In 1778 the 
same antiquary reports that both the Queen’s head 
and DamJey’s skull had vanished It will be 
noticed that references are to Darnley’s skull, not 
to his head, from which we may presume that the 
embalming, always “ an hazardable piece of art,” 
had not been so successful m his case as m that of 
Queen Magdalen No mention is made of the 
colour of his skull, but it seems not unreasonable 
to assume that it was like that of James V , black 

We next hear of the skull through Alexander 
Campbell, who -wrote that it “is preserved among 
the curiosities of the Antiquarian Society of Scot 
land, exhibiting melancholy proof of the effects of 
his incontinence ” — a significant remark, for it 
implies that some part or parts of the skull had 
been eaten away, tne popular and not unscientific 
conception of the effects of syphilis, and further 
explains the relative ease and confidence with which 
the relio was followed in its subsequent wanderings 
In spite of Campbell’s statement, no mention of 
the skull has been found m any of the catalogues 
of the Scottish Society of Antiquarians, an omission 
attributed with some reason to its being the per- 
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sonal property of James Cummyng, the secretary 
of the Society, who would naturally hesitate to 
make it publicly known that he was m possession 
of so important a relic, obviously nefariously 
acquired At his death it is believed it was sold 
by his executors with other of his effects, passed 
into the hands of an Edinburgh sculptor, and 
finally into those of Archibald Fraser of Lovat 
No mention, it will be noted, is made of the thigh 
bone un>il it appeared with the skull in Sotheby’s 
catalogue 

Suon, then, is the historical evidence — not, it is 
true, absolutely convincing, and yet not, we thmk, 
to be lightly set aside in view of the general and 
confident identification of the body in the large 
coffin, of the early recognition of distinctive marks 
on the skull, and of the reputation of the various 
witnesses The oham of evidence is complete, but 
not all the links are strong 

We now pass to a consideration of the actual 
relics, for confirmatory or rebutting evidence First, 
as regards their colour this vaneB from a light 
brown to a blue black Dr H A Hams, m a 
recent article,® attributes both the colour and the 
polish, here and there apparent, to the bones 
having been painted with shellac Prof Pearson 
attributes them to the body havmg been em 
balmed, to tho “ stagnating balsam ’’ to which 
reference has already been made The question 
cannot, we infer, be decided by the chemist, as 
both shellac and balsam are resinous substances 
Of the two explanations, we are inclined to accept 
that of Prof rearson The extreme variations in 
colour, thickness, polish, — the patchy distribution 
are all against the coating being due to the undis 
criminating ‘ dead ’ hand of man working with a 
uniform medium, and in favour of the more or less 
natural ‘ wash ’ of a solution of varymg composi 
tion, picking out for different treatment different 
anatomical areas Wo would particularly instance 
the appearance of the posterior surface of the neck 
of the femur, there being a sharp distinction between 
the colour and patina of the upper and lower parts, 
the line of separation agreeing exactly with the 
line of attachment of the capsule of tho joint It 
is difficult, again, to explain on Dr Harris’s 
hypothesis why the interior of the cramum is 
similarly coloured to the exterior 

If, then, we are inclined to accept Prof Pearson’s 
explanation, we might hope to find some evidence 
of embalming, in clinging remains of soft tissues 
these wo find in the interior of the cranium, for 
not only is part of the general dura mater still 
evident, but we oan actually see on the left side 
of the mid lme the lacunae laterales stretching from 
frontal to occipital region — a piece of evidence not 
available to Prof Pearson when he wrote his mono- 
graph, for at that time the skull had not been 
opened That the skull was never buried in the 
usual way is almost certain Sir Arthur Keith has 
shown that there is an entire absence of earth in 
any of the natural cavities, such as the cranial 
cavity, external auditory meatus, tympanum, 
sphenoidal sinus It may, however, be argued that 

• JtritM MtiUal Journal, 8<pt 16, 1028. 
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the Bkull was that of a criminal whose body had 
been handed over to an anatomical department 
This might be so, but m such case we should expect 
the calvana to have been removed, and the bones, 
if kept, completely macerated The evidence for 
the belief that the skull and femur are from an 
embalmed body is, m our opinion, strong The 
description of the appearance of the tody of 
James V , and the statement that Humphrey’s 
coffin was full of pickle, will convey some idea as 
to what the results of embalming in certain circum 
stances might be 

We now come to the strangest of all the features 
of the skull, the presence of a large number of more 
or less circular pits on the vault — “ the melancholy 
proof of the effects of his incontinence,” to quote 
again Alexander Campbell These, by many, if not 
by most, have been attributed to syphilis, and Prof 
Pearson is at great pains to prove that Damley 
suffered from this complaint, which, presumably, 
had reached the tertiary stage at the time of his 
death We do not propose to enter into the argu 
ments for this opinion, for we are convinced that 
the pits are not due to disease, the complete 
absence of all signs of inflammatory reaction, as 
both l>r Hams and Sir Arthur Keith have pointed 
out, definitely negativing such a theory If, then, 
as Prof Pearson asks, they are not due to syphilis, 
to what are they due ? I>r Hams confidently dis 
misses them as artefacts made with some such 
instrument as a bradawl He gives no reason for 
so singular a procedure on the part of an ‘ un 
known, 1 but no doubt the idea of faking evi 
dence might be advanced Dr Harris’s theory 
leaves unexplained the inequality m the size of 
the pits, the singular manner in which they are 
grouped, and then confinement to, practioally, 
one side 

Our own theory of the pits is that they are due 
to the action of some burrowing insect We arrive 
at this partly because, excluding the two theories 
already mentioned, little else remains, partly be 
cause it is well known that an extensive fauna 
preys upon the bodies of the dead, but mainly 
because of certain positive reasons A close 
scrutiny of the pits will show that their ciroura 
ferences not infrequently intersect, that the pits 
often occur in pairs, that at times part of the cir 
oumference shelves, giving a pyriform outline to the 
pit, at times a shallow groove leads from one pit to 
another, producing a dumb-bell appearanoe Such 
features are, we consider, m keeping with what we 
know of the action of burrowing larvae, which, when 
they meet anything uncongenial, are in the habit 
of moving a little aside and then proceed to burrow 
afresh The varying size and shape, the number, 
arrangement, and distribution of tne pits, all lend 
support to suoh an explanation Can we obtain 
any corroboration ? 

Sir Arthur Keith, when in Glasgow lately, 
observed certain skulls somewhat similarly pitted 
two of these have now been lent by Prof Bryce 
to the Royal College of Surgeons, where we have 
had an opportunity of examining them They are 
from a medieval graveyard at Crosschuroh, Peebles 
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Although the pits on these skulls are not so numer 
ous or so oleanly out aa those on the ‘ Damley 1 
skull, they are, in our opinion, essentially of the 
same character Further, near a pit on one of the 
skulls we have noticed a collection of what appears 
to be bone debris and earth, stuck to the skull 
possibly through admixture with some animal 
excretion, reminding us forcibly of the description 
by Prof Elliot Smith of the collections left by 
beetles on Egyptian skulls 8 Prof Elliot Smith, 
however, is insistent on the fact that beetles only 
attack skulls which have been buried, a restnc 
tion with which of course the Crosschurch skulls 
conform, but not, if we are correct in our ‘ embalm 
mg ’ theory, Damley’s Our ignorance, however, 
of the conditions withm the large lead coffin both 
before and after the contents were exposed is such 
as to prevent us from offering any opinion as to 
whether they were more or less favourable to 
insect life The pits do not appear to us to have 
any significant bearing on the question of the 
authenticity of the skull 

We have now to consider the form of the bones, 
and finally the age of the individual to whom they 
belonged The femur clearly is that of a tall, spare 
individual of no marked muscular development 
We are fortunate m knowing what Damley’s legs 
were like, for we have an admirable full length 

K rtrait of him , aged seventeen, m doublet and hose, 
v ' Hans Eworth Although, admittedly, there is 
little individuality in legs, those of the portrait are 
exactly those which we should expect the owner of 
the ‘ Damley 1 femur to possess 

As to the skull, we fail to find those signs of great 
muscular development to which the Conservator of 
the Royal College of Surgeons in 1867— Sir William 
Flower — refers Wo venture to think that if the 
skull were macerated and bleached, it would in a 
large measure lose such indications of muscular 
development as it may be thought to show The 
outstanding feature of the skull is, however, as Sir 
William Flower pointed out, the absence of frontal 
elevation Of this, it will be remembered, he found 
no corroboration m any of Damley’s portraits , on 
the other hand, we find no certain refutation In 
considering this question we must remember that 
portraits in early life are misleading, for then the 
skull is naturally of a different shape from that 
which it ultimately attains, and m no region, unless 
it be in that of the jaws, is the difference greater 
than in the frontal region All the portraits on 
canvas which we possess of Damley are full face, 
and hence any absence of frontal elevation is, or 
may be, relatively unapparent The so called 
Cenotaph portrait was painted some tune after 
death, and is, for reasons which Prof Pearson 
makes plain, entirely untrustworthy There are, 
however, two portraits on medals oommemorating 
the marriage of Damley and Mary — a third is 
apparently a copy of one of the others — whioh 
show Damley in profile They are too crude to 
justify any confident expression of opinion, but 
they go some way towards corrobora ting the 
authenticity of the skull By the use of Coradi’s 
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pantograph, Prof Pearson has superimposed skull 
on portrait, and brought out still more clearly the 
resemblance We agree, too, with Prof Pearson 
in finding more than a hmt of a low, retreating 
forehead m the important full face portrait belong 
ing to the Duke of Devonshire, masked though it 
be by ‘ cap and hair ’ On the whole, we oonsider 
the evidence of the portraits not antagonistic to 
the claim of authenticity 

We now come to the most critical of all the 
questions, for clearly, if it can be definitely shown 
that the bones are not compatible with their being 
those of a man of Darnley’s age, 21^ years, then 
the whole of the argument falls to the ground To 
answer such a question we naturally turn to the 
epiphyseal lines of the femur, the spneno-occipital 
joint, the sutures of the cranium, and to the teeth 
— although all these last are missing, the empty 
sockets are available We may say at once that 
an examination of these parts by the unaided eye 
gives no justification for denying the authenticity 
of the bones Dr Hams, who has paid much 
attention to these matters, studymg them, more 
over, with the aid of X rays, thinks otherwise, and 
puts the age of the individual to whom the bones 
belonged at not less than twenty five He con 
firms his view by reference to the size of the 
diploic veins Even if wo accept, as with certain 
reservations we are disposed to do, Dr Harris’s 
generalisations, we would point out that the range 
of variation in all departments of human anatomy 


News an 

In continuation of a practice that Nature has 
pursued for the past four years, there is printed else 
where in this issue the first instalment of a new 
oalendar, which will be devoted to items of importance 
and interest from the records of British and other 
patents for inventions No apology is needed to our 
readers for the choice of this subject, for it will lie fully 
roahsod that the literature of patents (which now m 
eludes amongst a mass of other material upwards of 
four million separate specifications of inventions from 
all countries) forms a survey of the industrial progress 
of the world from the seventeenth century onwards 
that stands unrivalled Not much of this literature, 
of course, is concerned with epoch marking inventions, 
but a great deal of it refers to lesser known patents 
which have had no little influence on subsequent 
developments Some of these have made their contn 
bution direot, whilst others, though not themselves 
put into practical use, have yet stimulated later 
inventors, and have often formed the basis on which 
the final suooees has been achieved , others, again, have 
had their day and (perhaps only for a time) have 
passed into oblivion It is with this class rather than 
with the well known inventions that the oalendar is 
intended mainly to deal, whilst it is felt also that a 
few notes should be included on some of those fruit 
less and extravagant ideas that are scattered through 
the reoords and have resulted in nothing but the 
shattering of life long ambitions Of neoessity, the 
bulk of the material will be taken from British records, 
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is wide, and nowhere perhaps wider than m such 
matters as those under consideration, and that in 
these circumstances we must allow a corresponding 
latitude in judgment Nor, we would add, are the 
results of X ray photography as a rule only open 
to one reading and interpretation 

A review of the evidence, historical and anatomi- 
cal, leaves us no option, we think, but to conclude 
that, while certainty is denied, there is very strong 
probability that the relics considered, once formed 
part of that young, proud pnnee who caught the 
eye and won — if only for a season — the heart of 
perhaps the most romantic figure of modem times 
— “ red star of boyhood’s fiery thought ” 

Although this is neither the time nor the place 
to enter mto considerations of Mary’s character and 
of the part she played in Darnley’s murder, we 
cannot concludo without paying high tribute to 
the learning and eloquence of the latest of her 
apologists We remain, however, unconvinced 
“ Has he shown,” as David Hume was m the habit 
of asking, ‘ that she didn’t marry Both well ? ” 
Alternatively, what of Chastelard ? It was her 
participation, active or passive, m the two tragedies 
of Darnley and Chastelard, which more than all 
else was responsible for the bitter and almost 
universal hatred of two great nations, neither 
notably lacking m generosity and sentiment, and 
which drove her, a fugitive nueen, to seek refuge 
in a foreign land William Wright 


I Views 

sinoe these cover a longer period of time than any 
others, and are for the most part more easily accessible , 
but foreign dates of interest will also be inoluded from 
time to time 

No part of Africa suffered more from the War than 
tho Mandated Territory of Tanganyika, which com 
pnses most of what was formerly German East Africa 
From practically the beginning to the end it wag a 
scene of conflict, with consequent breakdown of the 
administrative services, dislocation of its communica- 
tions, interference with the normal occupations of the 
native inhabitants and the destruction of lives, their 
villages, crops, and domeetio livestock The task of 
repairing the havoc had to be undertaken by British 
officials who replaced the deported Germans Most 
of these British officials were unfamiliar with the 
country and its peoples They deserve the greatest 
credit, therefore, for the way they have coped with the 
difficulties of their situation Their success can best 
be measured in terms of the trade of the country The 
present exports and imports show a marked increase 
on thoBe of pre War years New varieties of crops 
have been introduced, and the cattle industry is in a 
flourishing condition The education and other social 
services have been greatly extended Hundreds of 
miles of new railways have been constructed 

In September next, under the presidency of the 
governor, Sir Donald Cameron, Tanganyika is to 
hol4 its first Agricultural and Industrial Exhibition, 
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which is intended to be repreeentative of the varied 
agricultural products grown by the native and Euro 
pean farmers, of the cattle industry, the country’s 
forest resources, and its mineral wealth — the develop 
ment of which is still in its infancy At the same 
time, it is expected that machinery manufacturers 
will instal actual working exhibits of the plant and 
machinery used m the cultivation and preparation of 
such crops as sisal, cotton, coffee, oil seeds, tobacco, 
tea, nee, and other grains It is hop^d that the ex 
hibition will be well attended by representatives of 
trading and manufacturing concerns in Great Britain 
Those members of the British Association who are 
visiting East Afnea after the South Africa meeting 
would probably find it interesting to break their 
journey at Dar es Salaam to visit the exhibition 
Australia has large tracts of land with a soil and 
climate well adapted for dairying and beef production 
These fertile areas have, however, not yet been fully 
developed and are very sparsely populated If this 
Dominion is to maintain its ‘ all white ’ jxilicy, it ih 
neoessary that the settlement of these lands should bo 
accelerated The best means of acccleiating the 
settlement is by increasing the prosperity of primary 
industries based on the land During the present 
year, at the invitation of the Australian Government, 
Sir Arnold Tlieiler, formerly director of the Veterinary 
Research Station at Onderstepoort, South Afnea, and 
Dr J B Orr, director of the Rowett Institute, Aboi 
deen, visited Australia to meet tho executive of the 
Council of Scientific and Industrial Research, and 
research workers, to discuss tho organisation and exten 
sion of research in animal health and animal nutrition 
Db Orb was able to stay in Australia for only 
a few weeks but Sir Arnold Thciler made an extended 
tour of six months' duration, during which he was able 
to make observations on some of the common animal 
diseases in Australia and offer valuable suggestions 
with regard to the efforts being made for thoir ehmma 
tion Both of these authorities have submitted re 
ports with recommendations for the development of 
research in their respective subjects The reports 
emphasise the value of the work already being done 
in Australia, but agree that thore is still a vast field 
for applied science, and that the co ordination and 
extension of research effort is likoly to yield economic 
results through the decrease of disease and the in 
crease of production It is understood that the 
Council for Scientific and Industrial Research has 
decided to undertake an extensive research scheme on 
& Commonwealth basis, and that work under the 
•oheme is likely to be begun in the immediate future 
Thb function of a telephone circuit is convey 
ideas from one person to another, and hence a measure 
of the efficiency of the circuit is the ratio of the 
number of ldoas transmitted to tho total number of 
ideas sent over the circuit The value of this fraction 
is called the ‘ intelligibility ’ of the circuit Its value 
is obtained by speaking a number of sentences, so 
designed that each conveys a single intelligible idea, 
into the microphone, and a listener at the telephone 
recording what he thinks he has heard An examplo 
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of a sentence used is ‘ The man hit the big dog ’ The 
method is laborious, since a large number of such 
sentences must be spoken before a trustworthy aver- 
age can be obtained This and similar problems are 
ably discussed in a papei by Mr John Collard, en- 
titled “ A Thooretical Study of the Articulation and 
Intelligibility of a Telephone Circuit,” published by 
the International Standard Electric Corporation, of 
Connaught House, Aldwych, London Mr Collard 
points out that from the subscriber’s point of view the 
efficiency of a telephone circuit should be judged by 
the relative time required to convey a given number 
of ideas over the circuit For this purpose a quantity 
called the ‘ time efficiency ’ is defined It is the ratio 
of the time required to transmit a given number of 
ideas over an ideal circuit to tho time required to 
transmit tho same ideas over the given circuit 

Many other quantities are considered by Mr 
Collard in his papei , as, for example, the ‘ syllable 
articulation ' obtained by speaking a number of 
random syllables into the circuit Tho results obtained 
are wonderfully constant, and the author develops a 
theory which gives algebraical relations between tho 
various quantities When a telephone cncuit passes 
thiougli different countries, it is usual to standardise 
the language of one of the countries as the operating 
language So far as ‘ intelligibility ’ goes, the Italian 
language is the best, and next como German, English, 
and trench The actual time, however, to tiansmit a 
givon number of ideas over a telephone oirouit is 
least for French, and thon come English, German, 
and Italian It is best, therefore, to use a language 
like French or English It is quicker to speak a 
language of short words, even when some of the 
sentences have to be repeated owing to the low intelli- 
gibility, than to Bpeak a language of long words which 
has a relatively high intelligibility 

Many reasons are given to explain why so many 
countries m Europe have electrified their mam railway 
linos Two of the most popular reasons given are 
either that they desire to be independent of foreign 
coal supply or that, as m Switzerland, thoy desire 
to mako use of their waterfalls Neither of these 
explanations lias anything to do with the electnfioa 
tion of tho maul railway connecting Rotterdam and 
Amsterdam, two of the most important towns in 
Holland In tins case it was simply that the con 
tmually increasing volume of traffic made it difficult 
for steam locomotives to work the line satisfactorily 
Although the section from Rotterdam to the Hague 
had boon operated by single phase ourrent since 1908, 
it was decided a few years ago to adopt direct current 
at 1600 volts, which is now the standard system in 
England and France A description of the sub 
stations and rectifier apparatus for conver ting the 
a o generated into d c for the looomotivee on the 
Dutch railway is given in the Brown Boven Review 
for December This is the first time that fully auto 
matic rectifier substations have been employed m 
Europe for a mam lme railway From the data 
given m this paper we learn that mercury are 
rectifiers enclosed m steel cylinders are being widely 
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used for converting alternating current into direct 
current for traction purposes As compared with 
rotary converters this method has advantages The 
efficiency of the converters is more than 96 per cent, 
the yearly cost of maintenance is small, and an 
appreciable saving in labour is effected by their use 
These high power rectifiers seem particularly adapted 
for traction work and have been working satisfactorily 
for several years The New South Wales Govern 
ment will soon have ten 1600 kilowatt automatic 
rectifier equipments on its railways and tramways 

The catalogue of spectrometno apparatus which has 
just been issued by Messrs Bellingham and Stanley, 
Ltd contains particulars of new apparatus One of 
the most interesting instruments is a small quartz 
spectrograph of the Lit trow type, which is supplied at 
the low figure of £18, 10s Unfortunately, the dis 
persion given by the instrument is not stated, but it is 
reoommended for chemical analysis, particularly for 
quantitative work, depending on relative intensities of 
lines, and for the examination of many of the non 
ferrous metals Another quartz spectrograph, of 
entirely new design, is arranged so that the slit and 
photographic plate are horizontal This facilitates 
observation of the speotrum, particularly for the study 
of fluorescence, and permits greater rigidity than the 
ordinary arrangement A dispei sion of 130 mm 
between the wave lengths 6000 and 2100 A is pro 
dueed, and the price of the spectrograph is £66 
Another useful instrument designed for the examina 
tion of the spectra of feeble sources of light in the 
visible region, is a glass spectrograph of the ordinary 
type, of which the lenses have an effective aperture of 
II 2 and a focal length of 5J in It is specially 
recommended for the study of fluorescence, spark 
spectra and neon stroboscopic photography The 
cost is £190 For the comparison of Bpectra taken on 
different plates a simple speotro comparator has been 
designed at £17, 10s , with an additional charge of 
£6 6s for optional accessories It is specially intended 
ty facilitate chemical analysis, and is reoommended in 
particular for determining the exactness or otherwise 
of apparent coincidences of spectrum lines when high 
dispersion is not available -Several other instruments 
also are described in the catalogue Messrs Belling 
ham and Stanley’s work is known to reach a high 
standard of excellence, and their instruments may 
be depended upon to do all that is claimed for 
them 

Dispatches hi the Txmes of Dec 22 and 27 from Sir 
Hubert Wilkms and his pilot, Lieut C B Bielson, 
announce important discoveries in the Antarctic The 
expedition had been waiting at Deoeption Island for 
some weeks for favourable conditions for the aerial 
survey work which is planned, and it was not until 
Deo 19 that Sir Hubert and Lieut Eielson were able 
to Bet out m their Lockheed monoplane They made 
a flight of about 1200 miles, during which they found 
that Graham Land is an island separated from the 
Antarctic continent by an ice filled channel, and 
discovered six hitherto uncharted islands Taking a 
southerly course from Deoeption Island across the 
Bransfleld Straits, they reached Graham Land , an 
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ice shelf appears to out Graham Land in half, the 
northern portion being a table land while the southern 
half is more irregular, with mountains rising to 8000 
9000 ft , the coast line is much indented About 
Lat 70° 71°, Long 60° 70° is apparently low lying 
land, mostly snow covered, and immediately to the 
south is a strait 40 60 miles in width Beyond this 
strait is the ice cliff bordering the Weddell Sea At 
this point the monoplane was turned back and reached 
Deception Island safely, having been nine hours in the 
air Sir Hubert Wilkins is to be congratulated on the 
good beginning to his projected survey of the coast 
lino of the Antarctic continent 

The curtain was finally rung down upon the Glasgow 
meeting of the British Association on Wednesday, 
Deo 19, at a meeting held in the City Chambers, 
Glasgow, when final reports were received the actions 
of the various committees approved, and the local 
executive committee discharged Various speakers 
moluding the Lord Provost, who presided, and Pnnci 
pal Sir Donald MacAlister, gave expression to the 
widespread feeling of gratification that the citizens of 
Glasgow had done their part so well in making the 
meeting a success Attention was directed to the fact 
that, thanks to the skilful administration of the honor 
ary treasurer Sir John Samuel, the finance committee 
was in a position to make a return of five shillings in 
the pound to subscribers to the guarantee fund 
Cordial votes of thanks were accorded to the Lord 
Provost, Sir Donald MacAlister, and others who as 
officials or members of committees had contributed 
to the success of the meeting , and more than one 
speaker emphasised m particular the immense dobt 
due to the administrative genius accompanied by un 
stinted labour, of Sir John Samuel who filled the office 
of noting secretary in addition to that of honorary 

treasurer 

On Deo 20, Mr J Swinburne gave a historical 
account of the invention and development of the 
Swan carbon mcandoscent lamp to the Institution of 
Electrical Engineers This lamp was first shown in 
public at Newcastle on Tyne on Dec 18 1878, fifty 
years ago The invention of a platinum indium lamp 
by Staite in 1846 first directed Swan s attention to the 
possibilities of an incandescent lamp He carbonised 
narrow stnps of paper and lighted some of them with 
a battery of 60 cells, but they soon burned out This 
was between 1866 and 1860 A few years later, the 
Sprengel pump was invented and eleotnc lighting be 
came a possibility Swan then associated with C H 
Steam an enthusiast in high vacuum work When a 
straight carbon conductor was used, variations in its 
length and local heating at points on the filament 
caused great difficulties Swan a first good results 
were obtained with thin straight carbon rods These 
lamps were exhibited in 1878 In 1880 he found that 
he got better carbons by using parohmentised paper, 
such as is made for covering jam jars Good results 
were obtained by treating knitting cotton with sul 
phurio acid of suitable strength and washing and dry 
mg it In 1884-86, Swan, assisted by Steam and 
Topham, worked out the squirting process, using 
pyroxylin and reducing it Other makers Sfcn 
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adopted other eolations in a similar way Hence 
Swan, working almost independently, developed and 
produced the carbon incandescent lamp which was 
almost universally used until the advent of the 
tungsten filament 

The Society for Experimental Biology held a con 
ference at University College, London, on Dec 14 
and 16 Among many interesting papers, Dr R K 
Cannan gave an account of modem views of oxula 
tion systems in the cell , Miss A M Copping and 
Prof J C Drummond reviewed the controversy as 
to the necessity of ‘ bios ’ for yeast growth, and showod 
that the disagreement between various workers is 
attributable to variations in different yeast species 
employed Dr H A Hams gave an analysis of the 
conditions required for proliferation on one hand, 
and differentiation on the other, in the development 
of tissues During the third session a series of papers 
on the relation of anterior pituitary to sterility and 
on the nature of pseudopregnancy were followed by 
an excellent discussion led by Dr B P Wiesner 
and Dr A 8 Parkes In the second session many 
demonstrations wero given , Prof J Bronte Oaten by 
and his colleagues showed a beautiful demonstration 
of Golgi bodies, vacuome and mitochondria stained 
infra t nlatn, and Dr E Bozler gave convincing illus 
trations of his interpretation of muscle structure m 
various phyla of the animal kingdom 

We much regret to announce the death, which 
occurred on Dec 23, of Sir William Thiselton Dyer, 
K C M G , C I E , formerly Director of the Royal 
Botanic Gardens, Kew, at the age of eighty five years 


The triennial award of the Coopers Hill War 
Memorial prize and medal, which fell m 1628 to the 
Institution of Electrical Engineers, has been made 
by the Council to Mr W Phoenix for his paper on 
“ Electricity in Agriculture, with special reference to 
Electro Culture ” 

A new publication, entitled “ Civil Aeronautics,” 
compiled by the office of the Legislative Counsel, 
United States Senate, has been issued by the Govern- 
ment Printing Office, Washington, DC It oontains 
178 pages, full of valuable information regarding the 
legislative regulation of civil aeronautics It oontains 
the text of the Air Commerce Act of the United 
States, of 1926, and material relating to the legislative 
history of that act, including committee reports, and 
a comparison of the bills as passed by the Senate and 
by the House , extracts from reports and articles on 
the legal problems of civil aeronautics, including pub- 
lications of the American Bar Association and the 
Conference of Commissioners on Uniform State Laws , 
extracts from reports on legislation on civil aero- 
nautics of the States of the United States, including 
decisions of State courts, and the text of international 
agreements relating to civil air navigation The 
entire field of the legislative regulation of civil aero- 
nautics is covered comprehensively right up to 
Aug 1, 1028 Among the valuable articles included 
in it are several reports prepared by the Committee 
on Air Law of the American Bar Association Copies 
of this publication may lie purchased from the 
Superintendent of Doouments, Government Printing 
Offi< e, Washington, D C 


Our Astronomical Column 


The Cookson Floating Zenith Telescope — 
This instrument was designed by the late Mr Bryan 
Cookson, and presented at his death to the University 
of Cambridge Observatory , it was m use there for 
two years, and was lent m 1911 to the Royal 
Observatory, Greenwioh, where it has been in use 
from 1911 to tho present time The observations are 
discussed m periods of seven or eight years, in order 
to separate the annual term from the 14 month term 
m the variation of latitude '1 he dismission of the 
observations of the second period (1919-1927) has 
just been published by the Royal Observatory m a 
small volume of 67 pages 

The Talcott method of observing pairs of stars at 
equal distances north and south of the zenith is 
employed The trails of the stars are recorded 
photographically The telescope is floated through 
180° m its circular trough of mercury between the 
exposures 

The final value for the aberration constant from 
the whole period 1911-1027 is 20 446' ± 0 009' The 
second period (1910-1927) gave a value 0 006' greater 
than the first (1911-1918) Taking the velocity of 
light as 290797 km /sec (Mt Wilson, 1926-1927) and 
the equatorial radius of the earth as 6378 366 km , 
the resulting solar parallax is 8 816' ± 0 004' 

A plate shows graphically the variations of latitude 
for tfie fifteen years 1012-1027 , the results of the 
international latitude stations are shown for com 
parwon. On the whole, the agreement between them 
u very good The chief differences are in 1918, 
where the Greenwich maximum is distinctly higher 
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than the other, and in 1010, where Greenwich shows 
an abnormal minimum that is only faintly hinted at 
in the international curve 

Variation in Light op Polaris — This star was 
for some time taken as a standard in stellar photo- 
metry, which makes the accurate determination of 
the period and amount of its light change of special 
importance Bulletin of Astron Institute of the 
Netherlands, vol 4, No 160, contains a discussion of 
it by A de Sitter He uses seventy eight pairs of 
plates taken at Leyden by N W Doom between 
July 1025 and July 1928 , he combines the results 
with those of eight other determinations, extending 
back to 1879, and obtains the period 3 068148 days 
± 0 000055 The variation is analysed as a simple 
sine curve, whioh appears to give a sufficiently good 
representation 

Dimensions of the Planets — W Rabe gives an 
exhaustive discussion in Astr Nach , No 6601, of the 
most probable values of the diameters of the planets 
He collected all the most trustworthy measures, m 
whioh he inoluded some recent ones of his own 
Taking the solar parallax as 8 80', he finds the follow- 
ing diameters in kilometres Meroury 6140, Venus 
12,620, earth (equatorial) 12,756, Mars (equatorial) 
6860, (polar) 6820, Jupiter (equatorial) 143,600, 
(polar) 134,800, Saturn (equatorial) 120,600, (polar) 
109,000, Uranus 53,400, Neptune 40,700 Outer 
diameter of Saturn’s ring 278,600, inner diameter of 
crepe ring 144,000 
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Research Items 


Lions in Europe — It is known that lions inhabited 
Europe in historical times , the fact is mentioned by 
both Herodotus and Aristotle Herodotus (480 b c ) 
even determines the area in Macedonia inhabited by 
lions, and recounts that during the march of Xerxes 
through Macedonia, lions attacked and destroyed the 
Persian carrying camels Anstotlo (384-322) speaks 
of the same area, but mentions that lions arc rare 
there There are no later indications of their ocour 
rence Some investigators ( O Keller) do notattnbuto 
much value to this ancient information, supposing 
the group of lions to have been brought by Persians 
during their previous campaigns, which had lingered 
for more than a hundred years in the wild mountains 
of Macedonia, whilst the majority holds that the 
Macedonian lions were the last of lions, spread 
throughout Europe during the Pleistocene age, which 
later, under the oppression of man and deteriorating 
conditions of life, trekked south Whatever may 
have happened, the existence of lions m Europe in 
historical times is not affirmed by any palreonto 
logical discoveries, and in this sense the discovery to 
which we are referring is unique V Gromova, in 
Pnroda No 10, mentions that among the nch paleeon 
tnlogical materials collected by the Russian Academy 
of History of Material Culture between the years of 
1901-1027, in the district of the rich ancient Greek city 
Olvia in 8 W Russia, a piece of the upjier jaw of a lion, 
together with the upper oanine tooth, was found The 
tooth differs greatly from the canine tooth of a tiger by 
its shape, and from that of the other members of the 
cat family by its large size However, as there was 
only one such discovery, its explanation should be 
approached with great care It is quite probable that 
the lion was brought from Asia Minor, where the 
existence of lions, even up to the Mediterranean, in 
ancient times, is confirmed by a senes of literary notes 
and discoveries of bones It is well known (O Keller, 
“ Die Antike Tierwelt,” pp 29 31) that people of die 
tinotion and their wives kept lions as domestic pets, 
which accompanied them during walkH, campaigns, 
oto Above all, lions played a prominent part in the 
circus fights it is quite probable that such is the 
ongin of the Olvian lion , moreover, the solitary tooth 
is of the small size, such as is found in lions kept in 
zoological gardens only, and probably denotes a sign 
of degeneration Thus the pal®o zoographical value 
of the discovery remains doubtful 

Fbhsh water Eels of New Zealand and 
Australia — In the course of his work on the fresh 
water eels of the genus Anguilla throughout the world. 
Prof Johs Schmidt has now come to those of New 
Zealand ( Tran* N Z Inst , vol 58 , 1927) and of 
Australia (Records Aust Museum, vol 16, No 4 , 
1928) In both papers the author emphasises the 
necessity of employing numenoal characters, such as 
the number of vertebras and of fin rays, in the identi 
fication of species In the case of the New Zealand 
eels, however, he finds that the number of vertebras 
is not such a good distinctive character as m most 
other cases The distanoe between the front of the 
dorsal fin and the vent (a-d), expressed as a per 
centage of the total length (<), is the most important 
distinguishing feature Two valid species of AngutUa 
are thus found m New Zealand — A aucklandt, in 
which the average value x 100 * 11 05, and 
A australis with an average value of 2 41 The 
former is distributed mainly in the south and west, 
the latter mainly m the north and east, but further 
data are required on this point On the continent of 
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Australia four species of eel are recorded — A aus 
traits, A rexnhardti, A obscura, and A bicolor Of 
these, the last named is an Indian form found in north 
west tropical Australia The three others are Paoifio 
forms found on the east coast, one of whioh, A obscura, 
is represented by only one specimen from the Burdekin 
River in the tropical part of Queensland Between 
the A australis of Australia and New Zealand there 
18 an average difference of one vertebra, winch in the 
author’s opinion indicates a difference in their life 
history and breeding places These two papers on 
Anguilla are of particular interest and value, not only 
as further contributions to our knowledge of that 
genus, but also as examples of tho application of 
variational statistical methods to the identification 
of species 

Inheritance of Weight in Rabbits — In former 
crosses between large and small rabbits by Punnett 
and Bailoy and Castle, tho large size was not recovered 
in t\, and it appeared that inheritance of weight might 
not conform to ordinary Mendehan behaviour But 
tho numbers of animals pred were not very large Mr 
Miohael Pease ( Jour of Genetics, vol 20, No 2) has 
since repeated these experiments on a larger scale 
He crossed a Polish doe with a Flemish buck and bred 
an F t numbering 309 animals The complete range of 
adult weights was obtained, from tho mean of the 
small Polish stook to beyond the mean of the large 
Flemish stock It thus appears that weight in rabbits 
can be explained on the multiple factor hypothesis 
The mean weight for the Polish stock was about 50 oz 
and for Flemish twioe as much The F x was inter 
mediate and showed no sign of hybrid vigour Only 
a few F x animals gave the wholo range of weights in 
F t , the majority giving a much more restricted range 
Some of the light F, animals bred true in F t , but no 
heavy amnials bred true It is not decided whether 
there is one predominating weight factor , but it is 
concluded that the weight factors act in a logarithmic 
manner The Polish stock appeared to contain a 
simple factor for sterility, but there was also a slowly 
diminishing fertility which must be otherwise ex 
plained The growth curve and times of maturity of 
these rabbits has also been oarefully studied, as well 
as the relation of weight to sex, colour, and size of 
litter From the F t population one strain was 
selected which matured in 172 days, and another m 
300 days In many of these rabbits there is no cor 
relation between heavy weight and slow maturity 

Chromosomes or the Earthworm— L Monn6 
( Bull IrU Acad Polonaise Sc , B , 1928) has investi 
gated the chromosomes of the earthworm Allolobophora 
fcettda and finds that in the cells of the epidermis, 
nervous system, gut epithelium, and the developing 
muscles, nephndia, and septa, the number is 22, 
II pairs The oogonia are known to have 22 (Foot 
and Strobell) and the author finds the same number in 
the spermatogonia 

Pairing and Oviposition in the Indian Apple 
Snail — Prof K N Bahl ( Mem Ind Mus , 9, pp 
111, 1928) records observations on pairing and ovi- 
position in the Indian apple snail, Pda globosa After 
a prolonged period of rastivation underground during 
the dry months, these snails come to the surfaoe at 
the outset of the rams and at once pair in water on 
the ground at the edge of a pool Pairing may last 
three hours, during which tame the copulating animals 
may be handled and the principal relations of the 
male and female ducts ascertained Prof Bahl found 
that^hy electrocution he was able suddenly to kill a 
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couple of pairs, and by subsequent dissection to make 
out the precise details of the copulation The vaa 
deferens of the male terminates m a papilla lying in 
the mantle cavity close to the rectum The penis 
eh oath and penis are outgrowths of the mantle and 
are independent of the male opening Transference 
of the sperms from the vas deferens to the penis after 
the latter has been inserted into the mantle cavity of 
the female is effected by the genital papilla at the 
end of the vas deferens being directed into a depression 
at the proximal end of the penis The sperms then 
pass along the penis into the aperture of the vagina 
of the female Deposition of eggs takes place a day 
or two later in some sheltered hollow in the ground 
Each egg, after passing out of tho vaginal opening, 
travels down an oblique tube formed by two temporary 
folds on the nght side of the foot and is delivered into 
a dome shaped cavity under the foot formed by the 
arching of the creeping sole Each egg has a sticky 
covering, so the eggs, from 200 or 300 to 800 in number, 
adhere to form a mass When egg laying is completed 
the snail leaves the egg mass , there is no incubation 
of the eggs 

CROSSES BETWEEN WHEAT AND RYE Successful 

reciprocal crosses between wheat and rye are reported 
from the Saratov Experiment 8tation by Miss Nina 
Meister and Mr N A. Tjumjakoff (Jour of Genetics, 
vol 20, No 2) The variety of wheat used was 
Tnttcum vulgare var erylhrospemum, and the rye was 
a local Russian form, ‘ Jelissejev ’ It was found that 
the reciprocal hybrids were alike, both resembling 
wheat and both sterile This is to be expected, since 
the wheat supplies 21 chromosomes and the rye but 7 
No F. could be obtained, but the F t plants were 
crossed back with wheat or rye The pollination of 
rye by wheat appears now to be accomplished for the 
first time It is much more difficult than the reciprocal, 
giving only 2 6 per cent of successful fertilisations, as 
against 00 per cent for wheat and rye These results 
are very different from those obtained by Games and 
Stevenson in 1922, and it is suggested that the rye 
plants obtained by them from rye and wheat were not 
true hybrids 

Botanical Cartography of European Russia — 
The (jjeo botanical department of the Leningrad 
Botanical Garden started some years ago, under the 
general editorship of Prof N I Kusnezow, and with 
the co operation of a number of Russian botanists, 
the compilation of a botanico geographical map of 
European Russia on the scale 1 1,000,000 that is, 
approximating closely to the scale 1 1,000,000 sug 
geeted for the maps of this kind by the International 
Botanical Congresses The whole map will be on 
twenty shoots Ten of these are ready, and three are 
already published covering the south eastern pro 
vinces, that is, the regions adjoining the middle and 
lower course of the Volga and the Caspian Bteppes 
The map is produced in colour and shows the distnbu 
tion of different types of vegetation and partly even of 
the various associations As admitted in the explana 
tory pamphlet (such pamphlets, containing a brief 
description of the vegetation of the respective areas, 
will be published with each sheet), the map is not 
equally exact in all details, since it it based on 
numerous disconnected local vegetational maps, re- 
ports of expeditions, etc Some corrections will 
therefore be necessary after more detailed studies, 
and one of the main purposes of the map is to get 
together all results of previous botanico geographical 
explorations, so that the gaps will be obvious and 
may be filled Thus, the map is regarded as only the 
preliminary to another on the international scale 
Apart from the vegetational map, an additional sheet, 
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on transparent paper, has been published with the 
fourteenth sheet (middle Volga region), showing some 
flonstic data (limits of distribution of various typical 
plants) and the boundaries of the glacial deposits A 
general map of the vegetation of European Russia, 
on the scale 1 4,000,000, on a single sheet prepared 

by Prof N I Kusnezow, has also been just published 
by the Leningrad Garden 

Marine Mollusca or the Chatham Islands — 
Collections of shells were early made from the Chatham 
Islands, and Capt Hutton in his “Catalogue of the 
Marine MolluBca of New Zealand,’’ 1873, was the first 
to give a connected account of their fauna Collec 
tions from severed sources have now been studied by 
Dr H J Finlay (Trans New Zealand Inst , vol 69), 
who is able to record the occurrence of 202 species, 
of whioh 30 appear to be endemic The author con- 
siders that the present fauna is not a remnant, or 
evolution of the Tertiary faunas found there, but a 
repopulation from the mainland m post Pliocene times, 
yet still long enough ago for characteristic regional 
species and subspecies to have evolved The active 
factor in this repopulation has been ocean currents, 
acting from both north and south, but predominantly 
the latter In this list Dr Finlay treats all group 
names equally as full genera, this being m his opinion 
the handiest method for future reference, a course which 
those who have to oonsult the list, however, will scarcely 
agree with him is a matter of “no inconvenience " 
A more senous drawback to the list is that Dr Finlay 
has followed the order of families and genera given 
in Hedley’s “ Check List of the Mollusca of New 
South Wales ” He has fortunately reverted to the 
usually adopted order of the classes, but a very cursory 
inspection would have shown him that the whole of 
Hedley’s Mb , confessedly sent off to the printer at 
short notice, must have got badly disarranged ere it 
reached the compositor, and never have been sub 
mitted m proof to the compiler How else to account, 
amongst other lapses, for the presence of the Gymno- 
lossa and the Arclutectomoidse in the Opistho 
ranchia ? It is a great pity that further currenoy 
should now be given to this unfortunate jumble 
Nevertheless, Dr Finlay’s list will prove of great use 
to students of antipodean mollusca 

Submarine Waves in Gibraltar Straits ■ — An 
upper lighter layer of variable depth lies upon denser 
water below , this upper, less saline, layer streams 
from the Atlantic into the Mediterranean, while the 
more saline water below runs out into the Atlantic, a 
certain amount at the boundary between the two 
layers mixing with the water above and being oarried 
back into the Mediterranean G Schott, in the 
Journal du Conseil International pour V Exploration de 
la Mer (vol 3, No 2, September 1928), reviews the 
available data bearing upon undulations which have 
been observed to occur in the boundary between the 
two layers This rises and falls twice a day with a well- 
marked tidal penod, the rise taking place m the Strait* 
while the tide is falling at Gibraltar The amplitude 
of these submarine waves is considerable, water at 
14° C with a salinity of 37 4 per mille in the trough 
at 180 metres below the surface, rising to 100 me tree 
below the surface when on the crest of the submarine 
wave some 7 h 40 m later It is shown that the 
boundary between the two layers is nearer the surface 
m the area over the ndge between Gibraltar and 
Africa than on either side The explanation of these 
movements of the boundary layer advanoed by R de 
Buen, as ‘ injections ’ of water from below into the 
upper stratum, is disproved 

The Diffraction or Electrons by Mica.— A note 
published by 8 Kikuohi m the October number of the 
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Proceedings of the Imperial Academy of Tokyo contains 
a remarkable reproduction of an electron diffraction 
pattern. It was produced by passing a pencil of 
cathode rays — rendered homogeneous by magnetic 
sorting — through a very thin sheet of mica, and more 
than one hundred and fifty spots appear on it They 
are arranged m an equilateral triangular pattern, 
from the dimensions of which the spacing of the mole 
oulee in the mica was calculated to be 5 11 A., the 
corresponding value obtained by an X ray analysis 
being 6 18 A The author has also had under m 
vestigation the relative intensities of other types of 
diffraction beams that are produced when electrons 
pass through thicker pieces of mica, and finds that 
there is a close parallelism betweem the distribution 
of intensities in electron beams and in the analogous 
beams of X rays The same is true of beams reflected 
from the cleavage faces of crystals, and electron 
diffraction has now been observed in this way with 
oaloite, mica, topaz, zinoblende, and quartz 

Electron Wavss — A very simple and convincing 
demonstration of the undulato ry properties of elec 
trons has been given by E Rupp, who has described 
in a recent paper in the Zeitechnft ftlr Phyatk (vol 62, 
p 8) how they may be diffracted by a ruled metal 
grating, with rather more than a thousand lines to 
the centimetre His apparatus was essentially a 
spectrometer of the type used for obtaining X ray 
spectra at grazing incidence under similar conditions, 
the electromagnetic waves being replaced by slow 
cathode rays moving with speeds corresponding to 
between 70 volts and 300 volts The set of spectrum 
photographs which has been reproduced shows dis 
tmctly that the cathode ray pencil passes away from 
the grating in certain privileged directions, as many 
as three orders of interference being apparent in 
one instance The quantitative agreement of the 
results with the de Broglio wave theory is also satis- 
factory, the predicted and measured wave lengths of 
the electrons agreeing to within a few per oent, whilst 
there seems to be no need to invoke the presence of 
an internal potential of the solid in this case No 
evidence was found that the electron waves were 

lariBed, the author’s conclusions m this oonnexion 

ing confirmed by some new experiments by Drs 
Davisson and Germer which are mentioned m a 
recent Bulletin (No 6) of the American Physical 
Society 

Radium and Geology — A short acoount by C S 
Piggot oi the relationship of radioactivity to geo 
logical phenomena is given in the Journal of the 
American Chemical Society for November There are 
three aspects of the problem, namely, the determine 
tion of the amount and distribution of radium 
throughout the lithosphere, the heat energy made 
available fend the part it plays in mountain building , 
and, lastly, the estimation of geological time from the 
uranium lead ratio The amount of radium present 
in a rock may be determined by decomposing it by 
fusion with a flux and measuring with an electroscope 
the radium emanation thus liberated The estima 
tion of the age of a mineral from the uranium lead 
ratio cannot be entirely trustworthy until further data 
are available concerning the disintegration of the 
thorium senes A measure of the relative amount of 
the lead derived from uranium would remove further 
uncertainty, and the author describes a method by 
which it is hoped to determine this by using Aston s 
mass-spectrograph. 

Automatic Substations in India — The develop 
ment of automatic eleotno substations with super- 
visor control is making rapid progress In the 
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Metropolitan Vickers Gazette for October there is a full 
description of the use made by the Bombay, Baroda, 
and C I Railway of automatic stations The economic 
value of these automatic stations is now widely 
recognised By their use the capital expenditure on 
buildings is reduced and there is a large saving m 
wages Complete and immediate information is given 
to the engineers at the generating station by means of 
suitable visible and audible signals There is no Iobs 
of time m receiving telephone reports and transmitting 
instructions to operators Should any machine be 
come overheated, the fact is automatically signalled to 
the oontrol office A red lamp glows on the symbol 
for the machine on the control panel and an alarm bell 
-rings The supervisor then starts another set and the 
red lamp glows until the overheated machine cools to 
its working temperature Blue lamps indicate when 
fuses blow, and when the fuse is replaced all the lamp 
signals are automatically checked Yellow lamps 
glow intermittently when selecting impulses are being 
sent out from the panel These and similar devices 
make supervisory oontrol very effective Owing to 
the lack of skilled operators, it is particularly useful 
abroad The B B and C 1 Railway is claimed to be 
the largest and busiest in India, and the electrified 
section has the heaviest traffic All the electric power 
is got from the Tata hydro electric station situated in 
the Western Ghats, about 100 miles distant from 
Bombay It is transmitted by three phase alter- 
nating currents at a pressure of 110,000 volts It 
is transformed to 22,000 volts, and then transmitted 
by underground cables and overhead transmission 
lines 

Permalloy on Submarine Cables — In a paper 
communicated to the Royal Society in 1866, Lord 
Kelvin laid the foundation of the theory of submarine 
telegraphy This theory has since been greatly de 
veloped by mathematicians, and recently the dm 
covery of magnetio alloys of constant permeability 
has enabled the theory of Heaviside to be utilised 
in practice Notwithstanding these great develop 
ments, comparatively little attention has been de- 
voted to familiarising electrical engineers outside the 
small circle of submarine cable engineers with these 
advances The paper read to the Institution of 
Electnoal Engineers by A E Foster, P O Ledger, 
and A Rosen on Dec 0 was the first paper on the 
subject for about thirty years The discovery of 
permalloy made possible the loading of telegraph 
cables and greatly increased the speed of signalling 
They explained the precautions that have to be taken 
during manufacture and the subsequent process of 
annealing A full description of the annealing fur 
nace through which the cable passes is given The 
inductance of the cable vanes largely with the 
annealing temperature Further experimental in 
vestigation seems necessary to determine the best 
cycle of temperatures for heating and cooling The 
inductance also vanes with the hydrostatic pressure 
The troubles introduced into oable working by the 
presence of eleotno power cables near their ends are 
not senous It is more difficult to overcome the 
interference due to natural causes These causes 
seem to be of the same nature as ‘ atmospherics ’ in 
radio communication Electromotive forces are set 
up and disturbances travel in both directions along 
the oable These may ongmate anywhere along the 
line, but the evidence shows that the disturbances 
are very small when the depth of the cable is 500 feet 
In order to get over interruptions due to natural 
phenomena, the earthing core is connected with the 
sheath at a point where the depth is at least 600 feet 
In several oases, however, these situations are un- 
fortunately several miles from the shore 
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Combustion in Gases 


U SEFUL service is rendered by Industrial and 
Engineering Chemistry to those engaged on the 
chemistry of flames in bringing together in a special 
number the papers presented at the symposium on 
combustion, held last September, by the Gas, Fuel, 
and Petroleum Divisions of the American Chemical 
Society 

The first paper is one that claims attention both on 
theoretical and practical grounds, for it seta out to 
explain what is happening m the ordinary ‘ diffusion 
flame ’ of a gas jet burning in air The authors, 
Messrs 8 P Burke and TEW Schumann, seek to 
diminish the complexities of the problem by the uso 
of a ooncentrio tube arrangement m which the inner 
tube oonveying the combustible gas is half the diameter 
of the outer tube oonveying the air or oxygen, and the 
flow of the two streams is maintained at an oqual 
rate Under these conditions, the authors claim that 
any increase in temperature due to the flame is 
counterbalanced by an increase in the rate of inter 
diffusion, and that variations in pressure do not affect 
the size of the flame 

It will be noticed that such elongated flames as the 
authors employ are not strictly comparable with 
ordinary gas flames in au , which do not varv in height 
direotly as the gas flow, and are affected by pressure , 
but nevertheless the results obtained are interesting — 
especially the comparison of the analyses of the pro 
ducts taken along the axis of the flame, with the 
theoretical deductions from the assumption that 
the flame front represents the boundary where the 
diffusion of oxygen inwards is just such as will combine 
completely with the gas diffusing outwards 

An interesting contribution by A G Loomis and 
G St J Perrott, of the Bureau of Mines, deals with 
the temperature of non luminous flames determined 
by the optical method of Kurlbaum Fery The method 
depends on comparing the ' brightness ’ temperature 
of a solid radiator (heated eleotncally) with the 
brightness of the radiation from the gas air flame 
coloured with sodium vapour at a given spectrum 
line When the sodium lines from the coloured flamo 
appoar dark upon the brighter background of the 
continuous spectrum of the radiator the flame is 
cooler, but when the radiator is cooler than the flame, 
the sodium lines appear as bright lines By adjusting 
the ourrent through the tungsten band lamp, the 
lines can be brought just to the ‘ reversal * point, 
when the temperature of the tungsten measured by the 
optical pyrometer gives the temperature of the flame 

after correction for absorption by the focusing lens 

In this way the authors measured the temperaturos 
of a solid air gas flame (close to the orifices of the 
silica burners), when methane, propane, and carbon 
monoxide were mixed with different volumes of air 
The percentages of gas giving the maximum flame 
temperatures were found to be 

Per-Cent 

Methane 9 8 

Carbon monoxide 30 37 


1870° C 
1930° C 
1900° C 


To oheok the results the authors measured the 
temperature of a natural gas air mixture by the 
reversal method, and by the method used in the 
National Physical Laboratory at Teddmgton, in whioh 
the relation between the heating ourrent and tern 
perature of a refractory wire tn vacuo and in the flame 
is determined. By the reversal method the tem 
perature of the flame was found to be 1760° C , by 
the N PL. method the flame was 1770° C 

Prof W E Gamer discusses the effect of the 
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presence of small amounts of hydrogen on the radiation 
of the carbon monoxide oxygen flame measured 
through a fluorite window at the end of an explosion* 
tube 80 cm long Measurements made in his labors 
tory at Bristol show that the radiation from the flame 
is reduced to one seventh by the addition of 2 per oent 
of hydrogen to the mixture, and the diminution is 
still considerable when the hydrogen is reduced to 

0 005 per cent A marked change in the radiation — 
it is almost step like— was observed as the hydrogen 
content passes the 0 02 per cent point , this dis 
continuity would require for its explanation the 
occurrence of two different mechanisms of chemioal 
action As bearing on this, it may bo recalled that 
Weston has shown that the spectrum of the flame 
of the well dried carbon monoxide oxygen mixture, 
fired under high pressure, is far more luminous than 
the flame produced in the presence of hydrogen, and 
this has been interpreted to mean that carbon mon 
oxide may combine directly with oxygen and also 
indirectly by the reduction of steam 

Messrs F A Smith and 8 F Pickering exhibited 
photographs of propane air and acetylone air flames 
produced by forcing the mixtures through a tube, 
and either allowing access of secondary air or ex 
eluding it In some cases the flamos become poly 
hedral, and can be mado to rotate slowly or rapidly 
according to the gas content of the mixture 

A photographic study of the ‘ flicker ’ shown by 
ordinary luminous flames was presented by Messrs 
D b Chamberlin and A Rose, of the Lehigh 
University With a kmematograph camera taking 
32 pictures per second, the upper portion of the flames 
was shown to move upwards, and then to fall very 
rapidly, or be extinguished — for in some cases two 
completely separated flames are photographed on 
the same picture With natural methane, ethane, 
and ethylene burning from an oriflco rather less than 

1 mm in diameter, the rato of flicker was about 
10 per second, and the amplitude about 4 to 5 cm 

Mr F W btevens, of the Bureau of Standards, has 
made photographic measurements of the spread of the 
flame in carbon monoxide oxygen mixtures when fired 
centrally in soap bubbles, by which device the flame 
may be lmagmed to spread through a gas mixture 
unconfmed in space — and under constant pressure 
The flame was found to proceed at a uniform rate, 
but the rate deduced from the inclination of the line 
of the flame front (being the rate through space) is 
greater than the velocity of the ‘ reaction zone ’ 
relative to the gas it is entering Mr Stevens shows 
that the true rote of the flame is greatest with the 
theoretical mixture 2CO -t O, The rate of the flame 
in methane oxygen mixtures has also been studied, 
and the author finds that when the methane is 
increased beyond that required for complete com 
bustion, the rate of propagation of the reaction zone 
falls off abruptly Generally, the author is convinced 
that the bubble is an efficient experimental gas engine 
operating with minimum heat losses and negligible 
friction against the pressure of the surrounding 
atmosphere 

The work of the Sheffield School (1) on the slow 
uniform phase of gaseous combustion, and (2) on the 
initial spread of the flame and its arrest when gas 
mixtures are fired centrally in a cylindrical tube, is 
summarised by Dr Payman 

( 1 ) The speed of flame in the limit mixtures (» e 
those just propagating flame) of various inflammable 
gases with air has been found to be close on 20 cm. /sec , 
but notable exceptions are presented by hydrogen and 
acetylene mixtures v v e 
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(2) When hydrocarbon air mixtures are fired m the 
centre of a cylinder 6 cm in diameter, and the flame 
is photographed on a moving film through a narrow 
horizontal window, the front of the flame towards 
each end is seen to increase in speed until it is suddenly 
checked and then proceeds at a nearly uniform rate 
to the end of the cylinder As the point of arrest is 
shown to coincide with the moment when a belt of 
the expanding globe of flame reaches the cold walls, 
it is suggested that the arrest is due to the cooling 
(or extinction) of the flame by the contact, and to the 
consequent loss of pushing power behind the flame 
fronts Very rapid snap shots of the flame in clear 
cylinders show that it starts as a sphere from the 
central spark, then becomes egg shaped, and finally 
breaks into two when the equatorial belt reaches the 
side wall The snap shots also show the re illumination 
of the central portion after the flame has reached the 
ends of the vessel, indicating that the combustion 
was not complete when the flame front has traversed 
the cylinder 

Messrs J V Hunn and G G Brown describe an 
apparatus in which the passage of a flame may be 
photographed on a moving film at the same time that 
pressures are registered at four points along a cylinder 
of 3 inches diameter Using carbon disulphide with 
excess of oxygen, the authors show that a pressure 
wave travels from the igniting spark ahead of the 
flame front and, being reflected from the farther end, 
returns to the firing erid, passing through the flame 
en route , again reflected from the firing end, but 
travelling faster through the heated gas, it may over 
take the flame front, and m so doing cause a halt and 
evon a reversion of the flame Tlus is a new interpreta 
tion of the ‘ halt,’ and one not easy to follow on the 
published photograph Obviously the method is a 
promising one and should be pursued 

In the United States, whore it is said a motor car 
is registered for every five inhabitants, a conference 
on gaseous combustion was bound to deal with 
‘ knock ’ and ‘ anti knock ’ Prof Wheeler and G B 
Maxwell contribute the results of their experiments 
in a 6 inch cylinder of 15 mches length, in winch 
pentane and benzene air mixtures were fired with a 
spark near one end plate and a pressure gauge in the 


other end The flame was photographed through a 
narrow window When a 3 per cent pentane air 
mixture is fired at atmospheric pressure, the flame 
travels with accelerating speed until, just beyond 
half way, it is oheoked and then proceeds slowly to 
the end the pressure recorded snows an even rise, 
a check corresponding to that of the flathe, and then 
a rise to the maximum when the flame reaches the 
end When the pentane is increased to 3 5 per oent 
the flame begins to vibrate after the central oheok, 
and when it reaches the end sends back a very rapid 
luminous wave With increase of initial pressure to 
2 or 3 atmos , the explosions are distinctly audible, 
and the vibrations are more violent with tne 3 5 per 
cent mixture The gauge shows a sudden rise of 
pressure as the flame reaches the end, and the photo 
graphs show an intense glow traversing the cylinder 
Similar benzene air mixtures gave but feeble vibrations 
and no shook wave 

The addition of lead tetra ethide, 2 5 ounces to the 
gallon of pentane, greatly increased the violence of 
the explosion , but when the lead compound was 
first decomposed, and the cloud swept in with the 
charge, a continuous combustion was observed and 
no shock wave was recorded These experiments 
confirm the view of Egerton and Gates on the anti 
knock effect 

Messrs T E Layng and M A. Youkor describe a 
glass apparatus for determining the rate of oxidation 
of various fuels when heated m oxygen They show 
that n heptane is oxidised fairly readily at 160° C , 
but this oxidation is prevented by small additions of 
lead ethide or of potassium ethylate On the other 
hand, kerosene could be kept for eight hours in oxygen 
at 1 80° 0 with very slight alteration , but the addition 
of 0 06 per cent of lead ethide to the liquid produced 
marked oxidation, while the addition of 1 per cent 
of aniline or of diphonylamine had no effect It is 
suggested that an efficient anti knock must retard gas 
phase oxidation and accelerate liquid phase oxida 
tion 

Other interesting papers deal with the partial 
oxidation of methane and ethane m the presence of 
catalysts, and the relative rates of oxidation of the 
olefines m flames and liquid oxidising agents 


Development Commission Report, 1927-28 1 


fTHE reports of the Development Commission show 
-I- how great a stimulus the Development Fund has 
been to research in agriculture and horticulture since 
its introduction in 1911 Grants in aid prior to this 
were dispensed with a meagre hand, hence major in 
vestigationa requiring a large equipment and manifold 
repetition, as in the case of animal diseases, could 
scarcely be earned on This eighteenth report con 
veys, however, an impression that the progeny of the 
Fund have become too numerous, and that the ex 
pansion inevitable m scientific investigations has 
outrun the capacity of the Fund Thus large supple 
mentary grants have been given by the Empire 
Marketing Board to the Welsh and Soottish Plant 
Breeding Stations for buildings, etc , to research in 
woollen industries, and to agricultural economics 
research at Oxford 

The total advances from the Development Fund for 
1927-28 were about £383,000, as compared with 
£403,000 the previous year The ordinary Develop 
ment Fund contributed £263,000, the residue coming 
from the Special Fund (Com Production Acts, 1921), 
but this latter source appears from the accounts now 
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to be exhausted The larger part of the funds is 
applied in aid of two schemes, research institutes in 
agriculture and advisory centres The grants de 
tailed for each centre Bhow little change from the 
previous year The new grants include two for in 
vestigations on the virus diseases of the potato, to 
the Cambridge and Scottish Plant Breeding Institute, 
respectively A committee set up to investigate foot 
and mouth disease received the substantial grant of 
£15,000 An important development, still in its 
initial stages, is the Scottish Dairy Researoh In 
stitute, which has been rendered possible) by a private 
gift of a mansion and estate at Auchencruive, near 
Ayr, valued at £20,000, and a bequest of £26,000 
The Development Commissioners have agreed to 
recommend sums up to £52,000, subject to local con 
tnbutions, over a period of four years 

Amongst the reports on institutes there is evidence 
of considerable activity in those devoted to horti 
culture, which appear to be well supported by grants 
Reference is made to the much debated subject, 
how best to secure co-ordination of research This 
was discussed at some length at the Imperial Agn 
cultural Conference ip 1927, and at least one scheme 
was proposed for exchange of reports on work, which 
was over elaborate, A summary of agencies available 
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in Britain for conference and exohange of informa- 
tion allows that home workers have reasonable oppor- 
tunities, but there is still room for linkage with other 
parts of the British Empire Endeavours have been 
made to fill the gap by conferences, but of oourse 
attendance is possible only for a limited number and 
at considerable cost 

This leads to the vexed question of technical 
publications Few research institutes have libraries 
anything like adequate for their needs, and in recent 
years estimates for libraries, have been severely 
pruned, and the situation exists that institutes re 
oeiving State aid have to purchase government 
publications at booksellers’ prioes The same economy 
is evident when an institute wishes to publish its re 
suits, and to circulate them Printing estimates are 
censored, sc that authors must wait their turn for 
publication in journals already overcrowded 

The present report suggests that the policy to aim 
at is the wider distribution of semi popular publica 
tions and bulletins Much depends on the meaning 
attached to ‘ semi popular,’ for matter set out for a 
newspaper or a fanner’s weekly would probably be of 
little use to the specialised investigator, but what the 
report suggests seems to be the condensed summary 
such as a speciabst presents to his colleagues at a 
conference Some good examples of the kind of in 
formation useful for co ordination will be found 
among the summaries of work in this report These 
ocoupy the greater part of the report, and with the 
appendices (30 pages) giving the titles of monographs, 
etc , published during the year by each institute re 
oeiving grants, indicate the wide field of research 
covered by the Development Fund 


University and Educational Intelligence 

London — The title of professor of zoology in the 
University has been conferred on Dr H Q Jackson 
as from Aug 1 last, in respect of the post held by 
him at Birkbeck College Prof Jackson was appointed 
to the University readership in zoology at that 
College in May 1021, and has published numerous 
papers on isopods in the Proceedings of the Zoological 
Society, the Annals and Magazine of natural History, 
and other biological journals 

It is about two years sinoe what is frequently 
referred to as the Hadow Report was issued So 
powerful an impression did it make, and so widely 
was it discussed, that it seems almost unnecessary to 
explain that it was a report by the Board of Education’s 
Consultative Committee dealing with the organisation, 
objective, and curriculum of courses of study for 
children (other than those attending secondary schools) 
who will remain in full time attendance up to the ago of 
fifteen years, regard being had to their probable future 
occupations The report received almost general ap 
prov al from all types of educational and social workers 
The Board of Education has since issued its Circular 
1397 and its “ New Prospact m Education,’’ in which 
it indicates how some of the recommendations of the 
Hadow Report may be applied to the educational sys 
tern In a pamphlet entitled “ The Hadow Report and 
After,’’ the Executive Committee of the National Union 
of Teachers has attempted to set forth constructive 
criticism of these documents It is made clear that 
the purpose of any ontioism is not to impede advance, 
but to offer the results of the N U T ’s experience in 
the solution of the very difficult problems mvolved 
To the detailed arguments m chapters which include 
the regrading of education, unity in the post primary 
system, barriers to unity, age of transfer, size of classes, 
and curriculum of the senior school, are added fifty- 
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five recommendations The work, which is being 
widely circulated to interested persons, ought to do 
much to stimulate thought in connexion with the 
important problems discussed The pronouncements 
made, of course, arc those of the National Union of 
Teachers , we cannot avoid feeling that, since other 
teachers’ associations are so closely concerned, the 
securing and inclusion of their views would have been 
a considerable advantage 

The College des Ecossais, founded by Prof Patnok 
Qeddes as a hall of residence for students pursuing 
courses of study in the University of Montpelher, has 
justified the hopes of its founder and demonstrated the 
existence of a demand for suoh accommodation in 
excess of its capacity Plans have now been com- 
pleted for erecting beside it a new and larger building 
This will more than double the accommodation at 
present available, which only suffices for about twenty 
students The foandation stone of the new building 
was laid on Oct 18 by the Rector of the University, 
M Goulet, who, in his inaugural address, recalled the 
fact that Prof Qeddes had himself been a student 
there forty years ago, and emphasised the significance 
of the new undertaking as an agenoy promoting inter- 
national understanding and world peace The Mayor 
of Montpellier added his felicitations and promised to 
give all the help he could in regard to such matters as 
electricity and water supply, while the Secretary 
General on behalf of the Prefect hailed Prof Qeddes 
as a valued friend of France and of Montpelher A 
telegram was received in the oourse of the proceed- 
ings from the Franoo Scottish Association of the Uni 
veraity of Edinburgh, where Prof Qeddes is well 
known for his indefatigable labours in tho cause of 
improving the conditions of residence of the students 
At Montpellier special courses are offered by the 
faculty of sciences m chemical engineering and in 
cnnology and there is a fuels institute for advanced 
students In connexion with the zoological labors 
tones is a marine biological station at Cette Attached 
to the well known botanical gardens is tho Mont 
Aigonal laboratory for research on mountain flora 

The Royal Technical College, Glasgow, has sent 
us its report on the session 1927-28 — the twenty fifth 
since King Edward VII laid the memorial stone of 
what is claimed to be the largest single structure m 
Britain devoted to education Experience has de 
| monstrated the enormous benefits accruing from the 
I establishment under one roof of labors tones belong- 
ing to the vanous departments — physics, chemistry, 
metallurgy, engmeenng, bactenology — formerly 
housed m seven detached, scattered, and obsolete 
buildings It has also justified the extensive scale 
on which the chemical labors tones were planned — 
a scale strongly cntioised at the time as extravagant 
Since then much of the more elementary work and 
the whole of the craft classes have been transferred 
to the Glasgow Education Authonty, and accom- 
modation has thus been made available for a great 
expansion of advanced study and research in con- 
nexion with the countless scientific problems arising 
in the vanous industries with whioh the College is 
associated The staff has increased during this 
period from 29 to 93 A significant event in the 
recent history of the College is the establishment 
of the New Development Fund initiated by the former 
chairman of the governors, Sir George Bedby, and 
indications of the success that has attended the 
administration of this fund are to bo found in the 
fifty eight original papers which have been published 
m the College Rtssarch Journal, now m its fifth year, 
and m the large and increasing number of request* 
from local firms for help in dealing with problems 
arising from the use of new alloys ana other materials 
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Calendar of Patent Records 

January i, 1905 — Previous to 1905 no question as 
to the novelty of an invention for which a patent 
was being sought was raised by the British patent 
office, but under the provisions of the Patents Act, 
1902 (2 Edw 7, cap 34), which came into force on 
Jan 1, 1905, an official search for novelty was in 
atituted , the examination, howover, extending only 
to completed British patent specifications on applica 
tions not more than fifty years old This limited 
search has not been altered by later Acts and is still 
the practice of the office, some 21,000 specifications 
being so examined each year 

January 3, 1561 — One of the earliest of English 
industrial monopoly patents was for the manufacture 
of soap Soft soap was at that time tho only kind 
made m England, and the patent is evidence of an 
attempt to introduce into this country the hard soap 
industry of Marseilles and Spam Ihe grant was for 
ten years from Jan 3, 1561, to Stephen Groyett and 
Anthony Leleuryer to make white hard soap “like 
of goodness fynes and puntie as the Hope is which is 
made m the sope houses of Triana or Syvile ’’ and it 
contained a clause to the effect that two at loast of 
the workmen were to be of English birth The grant 
also stipulated that the soap was to be subject to 
inspection by officers appointed by tho Lord Mayor 
and the Lord Chancellor, and that the patent would 
be voided if the soap wore found to be deficient m 
quality It is improbable that tho invention was put 
into successful operation 

January 3, 1839 — The atmospheric system of rail 
way propulsion attracted general attention in England 
and on the Continent during the forties of last 
century Under it a train was propelled by means of 
atmospheric pressure acting on a piston workmg in a 
continuous tube laid between the rails a vacuum 
being created in front of the piston by stationary 
engines situated at convenient intervals along the line 
The piston was connected to the first carriage or 
‘ locomotive ’ by means of a rod working through 
a slot in the top of the tube, and the great difficulty 
of the early experimenters lay in tho design of a 
valve for tho slot which would open and shut satis 
factonly on the passing of a train Samuel Clegg was 
the first to find a practicable solution, and he patented 
his invention on Jan 3, 1839 In conjunction with 
Jacob Samuda, of the Southwark Bridge Iron Works, 
he laid a short length of lino for the Dublin and Kings 
town Company between Dalkey and Kingstown which 
was opened 111 March 1843 Other lines were pro 
jeoted, notably one from Croydon to Epsom and 
London, part of which was built and opened, but 
the cost of working and other difficulties proved 
too great, and all the lines were closed down before 
1848 

January 5, 1769 — It is unnecessary nowadays to 
emphasise the fact that James Watt did not invent 
the steam engine, but his achievements nevertheless 
entitle him to rank as one of the world’s outstanding 
inventors His first engine — the patent for which was 
granted on Jan 5, 1769 — doubted the efficiency of 
the old Newcomen engine and directly contributed 
to the great expansion of industry that took place 
during the latter part of the eighteenth and the nine 
teenth centuries In 1775, Parliament extended the 
life of the patent, and it was not until 1800, after 
Watt himself had retired from aotive business, that 
the monopoly rights expired By this time the new 
business of steam and mechanical engineering, which 
the success of the Watt engine had called into being, 
was definitely established 
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January 7, 1635 — Wheeled coaches were introduced 
into England about the middle of the sixteenth 
century, and became tncreasuigly popular in spite of 
restrictive legislation which, until the coming of the 
Turnpike Acts, attempted to fit the traffic to the roads 
rather than to improve the latter Many attempts 
were made to render the coaches more comfortable 
and safe A patent was granted to Edward Knappe 
on Jan 7, 1625, for a ooach m wlnoh tho wheels and 
axle trees were so placed and constructed “as in an 
instant of tyme the wheels mate be shutt closer 
together where the narrownes of tho waie shall require 
itt without amo danger, or to be enlarged and sett 
wydor as shall be most safe and oasey for the pas 
senger as alsoe by hanging the bodie of the 
coach to the carriage by two springs of steele before 
and two behinde for the more ease of the traveller ” 
No specification was otirolled and nothing is known 
about the actual construction Springs dnl not come 
into use until some time later 

January 7, 1714 — Though typewriters were not in 
general use until toward the ond of last century, 
British patent records and those of other countries 
show that foi a long period there hail beon a serious 
and sustained effort to solve the problom of ‘ mechan 
teal writing 1 The earliest patent for such a machine 
was granted in England to Henry Mill, the engineer 
of the Now River f'ompany on Jan 7, 1714, with 
the title “ An artificial machine or method for tho 
impressing or transcribing of letters singly or pro 
gressivoly one after another as m writing, so neat and 
exact as not to he distinguished from print ” No 
description of the apparatus has tome down to us 
January 9, 1854 — Olycorine was discovered by 
Scheele in 1779, but it did not find extensive applies 
tion until very much later It was known that it 
formed a large part of the spent lyes from soap 
making, but there was no groat demand for it and 
no suitable method for its recovery, the small quail 
titles which were required for medicinal purposes 
being made by saponifying oil with litharge It was 
not until G F Wilson, of Price’s Candle Co , mtro 
duced the process of separating the glycerine from 
the fat aculs by means of Bteam at a "high tempera 
ture that a pure glycerine oouid be economically 
obtained in large quantities Wilson’s process was 
based on that of R A Tilghman which consisted in 
forcing an emulsion of fat and wator through a ooiled 
pipo heated in a furnace to a temperature of about 
330°, for which a patent was granted on Jan 9, 
1854 The discovery of nitroglycerine as an explosive 
bv Nobel 111 1863 greatly increased tho demand for 
glycerme 

January 9, 1857 — ‘ Aerated bread ’ was made under 
the patent (2293 of 1856) granted to John Daughlish, 
which was sealed on Jan 9, 1857 The invention 
cotiBistH of a process for aerating the dough without 
the addition of yeast or the usual chemical compounds 
Carbon dioxide is forced into water under pressure 
and the ohargod water is then used for converting 
the flour into dough, tho operation being carried out 
m a kneading machine m which the pressure is mam 
tamed until the kneaduig is completed 

January 11, 1841 — Alexander Bam was one of the 
loneers in the application of electricity to clocks, 
is first patent, which describes a master clock 
system, being dated Jan 11, 1841 The pendulum 
of his clook carries a coil in place of the bob, 
which moves m the field of two fixed magnets 
with north poles adjacent, a make and break device 
regulating the current to the coil so that the pen 
dulum receives an impulse once in every swing to the 
right 
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Societies and Academies 

Dubun 

Royal Irish Academy Dec 10 — A Farrington The 
pro glacial topography of the Liffey basin In jpre 
glacial tunes the present Liffey basin was divided 
between the catclunents of two separate streams One 
of these catchments included the hill encircled basin 
of the upper Liffey and the Kings River From this 
area the drainage escaped in a westerly direction The 
seoond catchment was that of the Rye Water river 
which flowed eastwards to Dublin Bay The portion 
of the present Liffey which connects these two basins 
is post glacial in date Ihe theory that the diversion 
of the upper Liffey was due to the lowering of the 
valley by glacial scour is discussed and rejected The 
development of the present course of the Liffey is 
traced from its initiation as a consequent stream on 
a westwaid sloping plain This plain was certainly 
post Crotaoeous and is probably of mid Tertiary age 

Rome 

Royal National Academy of the Lincel Oomrmmica 
tions received durmg the vacation 1928 — G Gtorgi 
New observations on the functions of matrices 
Q Majorana and G Todesco Preparation of the 
thallium photoelectric cell A quick aotuig photo 
electrio cell at least as sensitive as that of Case may 
be prepared from thallium sulphide — L A Herrera 
Imitation of organised forms by albumen and hydro 
fluoric acid Treatment of egg albumen with hydro 
fluoric acid either pure or diluted with water or 
glycerine gives rise to structures having the micro 
scopic appearance of hyaline or granulated masses 
either nucleated or non nucleated — T Boggio Rie 
manna homography relative to a curved space — 
J Delsarte The composition of second space — H 
Geppert Adiabatic invariants of a differential geuerio 
system A rigorous definition is given of the eoncep 
tion of adiabatic invariant for any differential system 
the problem of finding these invariants in the case of 
two or more dimensions is to be resolved later 
R Caccioppoli The definition of the area of a surface 
The author s semi analytic definition of tho area of a 
curved surface baaed on tho notion of on element of 
area, is supplemented and is shown to be of value in 
integrating and throwing light on certain recent obser 
vations of various authors — A Rosenblatt Thesingu 
lanty of the solution of a system of ordinary differential 
equations — A Signonm Asymptotic expression of a 
formula of Levi CivitA — E Pistolesi Further obser 
vations on Kutta Joukowski s theorem in the case of 
a plane lamina I rom a discussion of vanouB papers 
which have lately appeared on this subject it is 
concluded that owing to the essential singularities 
presented by the current at the angles of the lamina 
the problem cannot be solved by the orthodox 
methods of analysis but that it requires treatment 
as a limiting ease of a contour devoid of singularity 
wlnoh, by deformation, tends to become confused fvith 
the segment counted twioe that the suction at tho 
comers neoessary for the validity of Kutta Joukowski s 
theorem, naturally finds a place in the problem so 
considered , and that such validity may be assumed 
also for Cisotti a lamina and m all analogous cases — 
E Periico Optical resonance according to wave 
mechanics The approximate method proposed by 
Fermi for taking account of the reaction of radiation 
m wave mechanics is applied to the development of 
the theory of optical resonance from the point of view 
of Schrftdingers mechanics — R Oeaglio The Volta 
effect in air and moist surface films Experiments 
show that, m a dry medium, the pile effect disappears 
completely, whereas the Volta effect remains practi 
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oally unchanged Hence the moisture of surfaoe 
films, necessary to create the pile effeot, is without 
sensible influence on the Volta effect — E Oddone 
Interpretation of superficial seismio waves Explana 
tion of surface seismic waves is somewhat simplified on 
the basis of the probable existence of Mohorovicio a but 
faces of discontinuity and on the value* of the velocity 
of longitudinal waves in and beyond the earth s crust, 
57 kilometres m thickness The slow waves may be 
considered as analogous to the infra sounds of acoustics, 
that is as waves transformed by distance and multiple 
reflections — B Castigliom Circulation m the southern 
Adriatic (2) The currents governing the circulation 
of the water through the Straits of Otranto are dis 
cussed — G Scaglianni and P Praten The reaction 
between sodium mtropi usside and sulphides Stable, 
homogem ous crystalline compounds such as 
K,fe(tN) 4 NO K,S may be obtained by treating a 
dry mtroprusside with an anhydrous sulphide in abso 
lute mothyi alcohol solution The aotion of the sul 
pliule on the mtropnissi le appears to be analogous 
to that of alkalis P Galbtelli Laumontite from 
Toggiano Two tyjes of laumontite exist (l) a 
compact form of almost fibrous strui ture and nacreous 
lustre an 1 (2) a finely granular almost earthy 
variety which crumbles at the slightest shock and 
differs in composition from the other prim ipally m its 
lower content of watir Ihe percentage losses of 
water in the two cases are nearly the same for tern 
peraturos bolow 400 but diverge at higher tempera 
tures It seems iu likely that the friable form has 
( riginated by dehydration of the me re compact kind ~ 
M Anelli and A Belluigi f onfirmation of geologioal 
indue tions and of geophysie al lesults — B Monteroiso 
Cirroj edological stulies (4) Phenomena which pre 
ceelo anabiosis in Chtharnalus — F Dulzetto Obser 
vations on the sexual life of Garnbusia holbrookt (Grd ) 
Contrary to statements made the sperms of O hoi 
brookt are capable under certain conditions of pre 
serving in the body of tho female their fertilising 
power from one year to another The sox of the 
generations produced m snch conditions is under m 
vestigation — Maria De Cecco Application of ultra 
violet rays to the examination of fluorescent substances 
in plants in relation to eertam phenomena of vegetable 
pathology 

Sydney 

Linnean Society of New South Wales Oct 31 — 
I M Mackerras New Australian Mydaid® (Diptera) 
Description of five new species one of Diochlistus and 
four of Mxltmus and notes on other species J R 
Malloch Notes on Australian Diptera No 17 
The paper < on tains notes on the Ceroplatinw (fam 
Myootophilidw) the genus Pachyneres some Asilidse, 
and some already described species of Oyclorrhapha — 
Rev H M R Rupp Notes on Corysanthes and some 
species of Pterostyhs and C aladema — H J Carter 
Revision of Heathens (Cerambyoidse) together with 
description of a new genus and species of Buprestidw 
Three now species (or subspecies) of Heathens a new 
species of Epanxa and a new genus belonging to the 
group Anthaxites of the Bupreetidse are described — 
I V Newman Tho life history of Doryanthes excelsa 
(Oorr ) Part 1 Some ecological and vegetative 
foatures and spore production The development of 
the flora] organs suggests the leaf shoot nature of the 
flower the carpels showing very clearly the form of 
involute leaves The microsporangium suggests that 
of eusporangiate FiUcales D excelsa appears to be 
primitive among the Amaryllidaoe® 

Washington D C 

National Academy of Sciences (Proc , Vol 14, No 10, 
Oct 15) — L Brilloum Is it possible to test by a 
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direct experiment the hypothesis of the spinning 
electron ? Suppose that a beam of electrons enters a 
weak magnetic field nearly normally , the electrons will 
begin to move m spirals towards the pole of the 
magnet, and an electrode placed near the pole would 
collect the electrons If the electrons have an electric 
moment, the current to the electrode will drop sud 
denly to half its value as the direction of the incident 
electrons approaches the normal to the magnetic field 
The experiment will be difficult to carry out — 
Benedict Cassen On the distribution law ui locally 
rapidly fluctuating fields which are steady when 
averaged over a sufficient time interval In determin 
mg the time average electrical potential round the 
nucleus of a heavy atom, the use of the statistical 
distribution law of an ldoal gas m a steady field is not 
justified , a ‘ correlation ]x>tential 1 must be used — 
Frank Peat Coeder The crystal structure of potas 
sium sulphate A quantitative three dimensional 
structure is proposed which gives diffraction effects in 
good agreement with those observed in X ray powder 
photographs — Carl Barus Further experiments in 
imorobarometry — Jos E Henderson and Elisabeth 
R Laird Reflection of soft X rays The ourves 
showing the relation between percentage reflection 
from glass and glancing angle have no discontinuity 
corresponding to a critical angle and total reflection 
such as is found with short wave length X rays The 
results can be explamed by takmg into account the 
absorption — Mabel K Slattery Fluorescence and 
solid solution Small quantities of uranium dissolved 
m fused alkali fluorides givos brilliant and resolved 
fluorescence spectra at the temperature of liquid air 
It seems that the uranium goes into umform solid 
solution, replacing an atom of the alkali element here 
and there in the crystal lattice, and produces no 
measurable change therein — E C Kemble and V 
Guillemin, Jr Note on tho Lyman bands of hydro 
gen — Lee A DuBridge Systematic variations of the 
constant A in thermiomo emission A form of the 
Riohardson Dushman equation is developed in which 
the observed variations of A can be ascribed to a small 
temperature variation of the surface work function — 
R C Williamson (1) The photoelectric long wave 
limit of potassium vapour There appear to be two 
types of molecular ionisation, one without and the 
other with dissociation — (2 ) Emergent energy of photo 
electrons in potassium vapour — Edwin H Hall 
Electric conductivity and optical absorption of metals 
An argument based on tho associated electron theory 
of conduction, namely, that conduction is partly by 
free electrons sharing the thermal energy but mainly 
by the interchange of electrons in encounters between 
atoms and positive ions, the latter being naturally 
equal in number to the free electrons — Clyde E 
Keeler, Evelyn Sutcliffe, and E L Chaffee Adescnp 
tion of the ontogenetic development of retinal action 
currents in the house mouse Using the intact un 
anaesthetised animal, it is found that the first visible 
potential difference on illumination ocours on the 
13th 14th day after birth The reaction in young mice 
is different from that m older animals, but it gradually 
takas on the adult form — L C Dunn A fifth allelo 
morph in the agouti series of the house mouse — 
G A Miller Determination of all the groups which 
contain a given group as an invariant subgroup of 
prime index — Charles E Hadley Colour changes in 
exoised pieces of the integument of Anoln equMtrxs 
under the influence of light Patches of dorsal skm 
of this Cuban lizard m physiological salt solution in 
direct sunlight change from green to dark brown in 
40 sec , and 12 see- after removal to the shade become 
green again Similar changes occur in the live animal, 
and also with the stimulation of excitement, but much 
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more slowly As regards the exoised skm experiments, 
the melanophores must be capable of expansion and 
contraction when isolated from the action of hormones 
and the nervous system , possibly impulses aro re 
oeived from end organs left intact m the skm, or light 
may have a direct effect on the melanophores 
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Mr Ormsby-Gore and Tropical 
Development 

T HE attributes of a true research worker are 
high intellectual endowment a desire for 
knowledge a capacity for accurate observation and 
selection of relevant facts and data a mmd un 
biased by preconceived ideas, sound judgment, 
and breadth of vision We rarely associate such 
a combination of qualities with our politicians 
Special pleading is the enemy of truth Ocoasion 
ally however, even a politician may free himself 
from the shackles of political expediency, and put 
the general interest before self interest mankind 
before country, and country before party To distil 
the essential wisdom from the heterogeneous in 
gredients of party controversy requires the courage 
of statesmanship the penalty of which is not 
infrequently loss of office and political obhvion 
For office is a party spoil 

These reflections savour of the platitudinous but 
they are occasioned by reading the remarkable 
report (Omd 3236 , London H M Stationery Office) 
on his visit to Malaya Ceylon, and Java which 
the Parliamentary Under Secretary of State for 
the Colonies, Mr Ormsby Core, has just completed 
for presentation to Parliament This is the fourth 
report of its kind based on personal visits for 
which Mr Ormsby Gore has been partly or solely 
responsible In 1922 he accompanied his pre 
decessor in office (Mr Edward Wood now Lord 
Irwin) to the West Indies and British Guiana 
Two years later, Mr J H Thomas then Colonial 
Secretary made him chairman of the Parliamentary 
Commission which visited East and Central Africa, 
and in 1926 he made a tour of tho four British 
Colomes in West Africa In the course of these 
tours alone, therefore, he has formed direct per 
sonal contact with the most of the dependencies 
the affairs of which fall within the scope of his 
ministerial responsibility His personal acquaint 
ance with the countries of the Empire does not 
end there, however Before the War he visited 
South Africa and Rhodesia and during the War 
he served in Egypt, later as intelligence officer in 
tho Arab Bureau, and Anally as Assistant Pohtical 
Officer in Palestine Probably no other minister 
has been able to bring to bear upon his task such 
comprehensive first hand acquaintance with our 
non self governing dependencies and the mandated 
territories for which we are responsible 
Had suoh tours been made solely with the object 
of obtaining first hand information for facilitating 
Mr Ormsby-Gore’s own work at the Colonial 
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Office, they would have been amply justified 
Fortunately, he has a wider oonoeption of his 
responsibilities The knowledge he has gained he 
puts at the disposal of us all He tells us freely 
what opinions he has formed, what modifications 
m policy he would advise He gives us facts with 
strict impartiality He expresses his opinions with 
no attempt at dexterous ambiguity, And certainly 
with no air of infallibility On the contrary, he 
invites criticism, havmg first provided us with the 
necessary knowledge upon which to base it These 
are the methods of the research worker, the methods 
which make for progress They are certainly the 
only methods which will ensure that colonial 
development will proceed on right lines 

In each successive report on British colonies, 
Mr Ormsby Gore has advanced his claim to be 
considered a research worker, not, it is true, as 
an original investigator in a specialised branch of 
scienoe, but in the wide and complex fields of 
human relationships and the relation of man to 
his environment In these four reports on the 
oolonies are set out with admirable clarity, com 
pleteness, and m due perspective, the multiplicity 
of problems confronting our colonial governments, 
together with what has been done towards their 
solution and what still remains to be done, what 
could have been done had our existing knowledge 
been properly brought to bear upon them, and 
problems which are likely to make the greatest 
demands on our research workers Considered as 
a comprehensive whole, these reports constitute a 
great achievement They can, with sincerity and 
truth, be described as a monumental and mag 
mficent research 

In the introduction to his report on Malaya, 
Ceylon, and Java, the occasion of this review, 
Mr Ormsby Gore reminds us that “ BntiBh pos 
sessions m the tropios are at widely different stages 
of development, but each and all have many 
problems in common, and each has something to 
learn from the expenenoe and practice of others ” 
Accordingly, in this, as m previous reports, he 
concentrates on particular features , for example, 
the state of agriculture and animal husbandry, 
public health, education, forestry, and transport, 
hoping that their study by the comparative method 
may reveal facts and suggestions which may prove 
useful to other colonies A separate chapter is 
devoted to rubber , first, because it is the principal 
economic crop of Malaya , and, secondly, to com- 
ment on the results of the Stevenson scheme of 
restriction of output of this commodity All these 
subjects possess a special interest for scientific 
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workers, and in dealing with each of them Mr 
Ormsby Gore lays stress on the contributions whioh 
scienoe has made or can be expected to make to 
the development of the services or industries with 
which they are related 

Not the least valuable parte of the report are 
those dealmg with geographical, historical, and 
economic facts relating to the oolonies They 
cannot fail to interest anyone with the slightest 
desire for knowledge of conditions of tropical life 
They are presented also m such a way as to fix 
outstanding facts m our minds British Malaya, 
we are told, covers a total area a little lees than 
that of England Its total population is to-day 
probably about four millions The Dutch Colony 
of Java, climatically resembling British Malaya, 
covering a smaller area, contains a slightly larger 
population than England, although most of the 
Javanese (the Handbook of the Netherlands East 
Indies gives the proportion as more than 70 per 
cent) are engaged in farming Praotioally the 
whole of Java is under cultivation, whereas the 
greater part of the Malay peninsula is still virgin 
forest, and a large proportion of the food suppbes 
for its inhabitants has to be imported Yet, 
although the population density of Java is eleven 
times, and its actual population nearly ten times, 
that of British Malaya, its overseas trade is less 
than that of the British colony For 1926 the im- 
ports of British Malaya were valued at £1 17,000,000, 
and the overseas exports at £147,000,000, the 
corresponding figures for Java being £72,000,000 
and £131,000,000, all figures being exclusive of 
bullion and specie “ These remarkable totals [for 
British Malaya] exceed those of the total external 
trade of the whole of the rest of the Colonial de- 
pendencies put together The value of exports per 
head of the population of British Malaya for the 
last two years has exceeded that of any other 
country in the world, and is higher even than the 
figure for New Zealand, which leads the self- 
governing Dominions in this respect ” 

Tin and rubber are the two factors determining 
this result for Malaya “ In 1927 nearly half the 
world’s tin supply was mined in Malaya, and about 
70 per cent of the supply of refinod tin was shipped 
from the smelting works in Singapore and Penang ” 
The net export of crude plantation rubber from 
Malaya in 1927 was 240,000 tons, representing 
more than 42 per cent of the total exports of rubber- 
producing countries Soil fertility is the mam 
factor determining the high population density of 
Java The mountain region In Java consists 
entirely of volcanic rocks whioh disintegrate 
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rapidly m the warm, humid climate, and thereby 
enrich the soil There are other contributory factors 
to be taken into account The pirates of the Straits 
may have for centuries deflected Indian and Arab 
traders and settlers from Malaya to Java, while 
the efficiency of the Dutch colonial scientific and 
technical services in Java has resulted m vastly 
increased yields per acre and facilitated population 
inorease “ The island of Java,” says Mr Ormaby 
Gore, “ affords the most remarkable example in 
the world to day of the application of science to 
the development of the tropics ” Obviously, 
neither piracy nor science can have been of great 
importance m comparison with the natural fertility 
of the soil m the determination of Java’s high 
population density If they had been, we should 
expect Sumatra to have a much higher density of 
population than British Malaya, whereas it is only 
slightly higher 

Nevertheless what the Dutch have accomplished 
m Java by the application of science should provide 
much food for thought for all our colonial govern- 
ments, and even India The yield of rice per acre 
in Java is a little more than double that of British 
India Last year (1928) Java expected to produce 
nearly three million tons of sugar from less than 
half a million acres of land Since the establish 
ment of the sugar industry in Java, about the 
middle of the last century, the yield per acre has 
been increased sixfold Java is now the highest 
sugar producer per acre in the world, and owes its 
position to the application of plant genetics and 
soil scienoe The success of the cinchona (quinine) 
industry, a virtual monopoly in which is held by 
Java and Sumatra, has been due almost entirely 
to very strict scientific controls The problems 
presented to the Irrigation Department in Java 
are some of the most difficult that have ever been 
presented to hydraulic engineers, Mr Ormsby Gore 
informs us but they appear to have solved most 
of them As an investment it [the Irrigation 
Department] has repaid the Dutch East Indies 
very handsomely, and assuredly it is an outstanding 
example of the benefits which western scienoe and 
technical skill oan offer ” In Buitenzorg, in Java, 
there are the famous tropical plant research station 
and a number of other institutions with which more 
than a hundred scientific workers are associated 

All research for the Dutch East Indies, however, 
is not centralised m the government research m 
statute at Buitenzorg The plan of special research 
institutes, the activities of which are centred m a 
particular crop, as advocated and put into effect 
by the Howards m India, has been in existence for 
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a number of years in Java “ The pivot of the 
sugar industry m Java is the great BUgar research 
station at Paeoerean in East Java,” the finest of 
its kind in the tropics It has been supported en 
tirely by the industry from its inception Six other 
separate agricultural research stations, ‘ proof 
stations ” as they are called, are maintained by 
the Algemeen handbouw Syndicaat ’ or General 
Planters’ Association, entirely by private subsonp 
tion and voluntary levies There are a Tea Re 
search Station at Buitenzorg staffed by nine 
European scientific workers , a Rubber Research 
Institute also at Buitenzorg, also with nine workers , 
a coffee ‘ proof ’ station at Malang in East Java 
with eight , the Besoeki Proof Station at Djember, 
East Java for tobacco, rubber, and coffee, with 
five Europeans , a quinine Btation at Tjinjiroean, 
in the Preanger Highlands, West Java , and a small 
general proof station at Salatiga, near Samarang, 
Central Java 

Having been given the opportunity to make 
himself personally acquainted with the work of the 
Dutch administration and Dutch scientific workers 
m Java, noting that the greatest advances m 
the rubber-planting industry have been made by 
the United States Rubber Plantations and the 
A V R 0 S Rubber Experimental Station in Sum 
atra, that Malaya has a handicap of ten years to 
make up m the scientific study of budgrafting and 
related problems of the rubber industry, that “ the 
share of Malaya and Ceylon in total world exports 
of crude plantation rubber has fallen from 70 per 
cent in 1922 to 52 per cent in 1927, while the 
Dutch East Indies have increased their share from 
25 per cent in 1922 to over 40 per cent m 1927," 
that “ Malaya is behind Java in the use of wireless 
telegraphy and telephony, and its ordinary tele 
phone system is not nearly so complete or far 
reaching ” Mr Ormsby Gore finds the cause in 
the British administration services His attitude 
is reflected in the following comment on the re 
cruitment of administrative officers for these 
colonies The examination seems still to attract 
in the main those who have specialised at the 
University in classics or pure mathematics In 
the tropics, especially in tropical areas m process 
of rapid eoonomic development, sound basic know 
ledge of natural science, biology as well as physios 
and chemistry, is of ever increasing significance The 
administrative offioer has to fit in and oo operate 
with a large variety of technical officers, and 
he should have some idea of the nature of the prob- 
letna which confront the latter, who often looks upon 
him as a member of senior and pivotal service ” 
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Neurology and Psychology 

■Brain and Mind or Ike Nervous System of Man 
By Prof R J A Berry Pp xu + 608 (New 
York The Macmillan Co , 1928 ) 31# 6d npt 

I N the opening chapter of this interesting book 
is introduced the main theme of the whole 
volume the neuronic arc is the basis of all nervous 
activity, whether the simple purposive reflex or 
even the human cerebral processes associated with 
thought, memory, and reasoning Nouromc arcs 
are formed by chains of neurones or nerve cells 
functionally connected by synapses The neurone 
is therefore the unit of nervous activity This 
theme dominates the whole book, and it is m entire 
agreement with experimental findings 
For more than four hundred pages the morpho- 
logy and development of the nervous system is 
dealt with in a systematic manner Since this part 
of the book closely resembles most books on the 
anatomy of the nervous system, there is no need 
to oonsider it in detail We doubt the utility of 
the oontinual publication, in books of this type, 
of much of the detailed anatomy of those parts of 
the nervous system concerning the function of 
which we are almost entirely ignorant, for it seems 
to cause a rather large break m the real matter 
m hand There are numerous diagrams, some of 
which are very illustrative, and also short accounts 
of the physiology of the various parts desonbed 
Unfortunately, Prof Berry has not taken suffi 
cient account of the more recent advances in the 
physiological knowledge of the nervous system 
This is particularly evident in his chapter on the 
nerve impulse, where one finds his use of the term 
‘ nerve energy ’ very vague and somewhat mis 
leading With our present conceptions of the 
physiology of the nervous system, such a term is 
better not used at all We notice with approval 
that the histology of the cerebral cortex is dealt 
with clearly and fully Prominence is given to the 
division by Watson of the cerebral cortex mto 
three layers — infragranular, granular, and supra 
granular The infragranular cortex is stated to be 
the brain of the animal and sexual instincts, the 
granular of reception and storage of impulses, and 
the supragranul&r of control, inhibition, and reason 
While Bolton and Watson have adduced much 
evidence in support of this, we regard it as by no 
means proved, and, especially in the association 
areas, it seems possible that all parts of the cortex 
are concerned m the higher cerebral functions of 
control and reason This division of the brain into 
layers of different function is perhaps no more 
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absolute than the older division of it mto function- 
ally distinct areas 

In this and other places it is regrettable that 
Prof Berry does not distinguish more clearly be- 
tween facts and theories The assignment of the 
function of ‘ storage of receptor impulses,’ * t the 
basis of memory, to the neurones of the granular 
layer is interesting, but requires experimental sup 
port Prof Berry does not tell us how this storage 
occurs, and the idea seems opposed to our physio- 
logical knowledge The usually accepted theory 
of memory is that a modification m the so-called 
Bynaptic resistance is produced by the passage of 
impulses, and this change may be of long duration 
if sufficiently m tense This can scarcely be termed 
a ‘ storage of impulses ’ There are also specula 
tions on the functions of other cells of the cortex 
It is interesting to see the correlation of the de 
velopmental thickening of the cortex, and especially 
the myehnation of the white matter with the data 
of Berry and Porteous on the increase m the cerebral 
capacity of the living child 

In the second part of the volume, Prof Berry 
attacks the problem of the correlation of the 
morphology of the cerebral cortex with psychology 
We agree with his insistence that psychology should 
be considered in relation to the structure of the 
brain, but we are not convinced that this has been 
successfully accomplished For success to be at 
tamed, a much more precise knowledge of the 
detailed structure and function of the cortex is 
necessary, and that can only be obtained by years 
of patient research The work of Pavlov on the 
oortex is of especial importance, yet it finds but 
scant mention m this book Until our physio- 
logical knowledge is greatly added to, structure can 
bo of little assistance in the elucidation of psychio 
processes The difficulties are brought before us 
by the obscurities of many of the passages in some 
parts of this section 

On the psychological aide Prof Berry reminds 
one somewhat of MoDougall, and his criticism of 
Freud is healthy and stimulating For the most 
part it is just sound common-sense correlated with 
neurological knowledge There is no doubt that 
we must agree with Prof Berry’s mam theme — no 
neurone, no mmd — and it is also certain that the 
individual who possesses less than a certain number 
of cortioal neurones cannot be expected to be 
normal m behaviour We are not convinced, how- 
ever, that one can go further than this and say 
that intelligence is proportional to the number of 
cortical neurones As yet, our knowledge erf the 
functioning of the oortical neurones is not precise 
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enough to allow of anything except vague sugges- 
tions regarding their behaviour in mental pro 
cesses, and, until our knowledge is more profound, 
mere numerical value is an unknown factor As 
Prof Berry himself states, the data from his to 
logioal examination of cerebral cortices and from 
head measurement are only definite in extreme 
oases One must bear in mind all those finer 
gradations m conduction from one neurone to 
another in the spinal cord, as found by Sherrington 
and others, and consider the possibility that in the 
cortex the gradations are even more delicate and 
more variable In such a comparatively simple 
region of the nervous system as the spinal cord, it 
would be absolutely impossible to form any idea 
of the peculiarities of the reflexes elicited from it 
after the most careful macrosoopic and microscopic 
examination One must realise how crude our 
technique is The index of chromatolysis on whioh 
the author places emphasis is by no means certain 
in interpretation It seems unlikely that Nissl 
bodies are the aouroe of the so called nerve energy , 
most likely they arc reserve food m the neurone 
Taking into account all these extreme difficulties, 
for there is no doubt that the human cerebral cortex 
is the most difficult problem man will ever face, one 
cannot help feeling that Prof Berry has done well 
to get, in these days, so far as he has In those 
interesting senes of tests for mentally deficients, 
he has given us something of real value, for the 
high grade ament is a very senous menace to 
society, and his early detection and control a matter 
of the greatest moment The author’s large ex 
penenoe of more than 16,000 oases places him 
in a position to speak authontatively on that 
subject He lays due stress on the fact that, 
while brain capacity is a useful test, it must 
only be used as an aid to diagnosis m eombina 
tion with other teste It is only after the applica- 
tion of all the teste descnbed by the author that 
any attempt at diagnosis can be made 
A careful perusal of this part of the book makes 
one aware of the difficulties of diagnosis which 
must occur in many cases, and the imperative need 
for a special training in the subjeot The majority 
of the medical profession are sadly unfamiliar with 
the diagnostic methods for high-grade amentia 
The importance of a diagnosis is stressed by Prof 
Berry, for investigations have shown that a large 
proportion of criminals and other anti social in- 
dividuals are made up of high-grade aments In 
other high grade aments there is the development 
of various neuroses and psychoses due to an in- 
competent brain being unable to oope with the 
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stresses of modem life The early diagnosis of 
high-grade amentia would enable the individual to 
be brought up in a suitable environment to the 
advantage both of himself and of the community 
We can only wish that medical men, social workers, 
and educationists were familiar with the problem 
presented to society by the existence of high-grade 
amentia, and, above all, with the methods of attack- 
ing that problem We oannot do better than to 
recommend them to read at least the last few 
chapters of this interesting book 
A more oomplete bibliography and more numer 
ous references m the text would be an improvement 
Some useful reference tables and a good index com 
plete this attractively published volume 

J C Eccles 


The Works of Roger Bacon 

(1) Opera hactenus inedita Bogart Bacont Fasci- 

culus VI Compotus Fratns Roger i, accedunt 
Compotus Roberti Orossecapitis Lincolntensts 
Eptscopt, Massa Compoti Alexandn de Villa Dei, 
nunc primura edidit Robert Steele Pp xxvm 
+ 302 1926 Fasciculus VII Questumes supra 

Undecimum Prime Philosophic Anstolehs, nunc 
pnmum edidit Robert Steele collaborante Ferdi 
nand M Delorme, 0 F M Pp xn + 160 1926 

Fasciculus VIII Questumes supra libros quatuor 
Phyaicorum Anstotelia, nunc pnmum edidit 
Ferdinand M Delorme O F M oollaborante 
Robert Steele Pp xxu + 284 1928 Fasciculus 
IX Dt Relardatume Accidentium Senectutts cum 
ahis opuscuhs de rebus medicinalibus, nunc 
pnmum ediderunt A G Little, E T Withmgton 
Pp xliv + 224 1928 (Oxford Clarendon Press , 
London Oxford University Press ) 

(2) The Opus Magus of Roger Bacon By Roger 
Bacon A Translation by Robert Belle Burke 
Vol 1 Pp xm + 418+4 plates Vol 2 Pp 
vi + 410 840 + 4 plates (Philadelphia Uni- 
versity of Philadelphia Press , London Oxford 
University Press, 1928 ) 42s net 

T HERE has recently appeared a whole senes of 
important works on Roger Bacon Since 
1926, four parte of the “ Opera hactenus inedita 
Rogen Bacom ” have been issued from the Claren 
don Press, and now an English translation of the 
“ Opus Majus ” appears, in two large tomes, from 
the University of Pennsylvania The time is 
approaching when we shall be able to form a 
balanced judgment of Roger from a survey of all 
his works In the meantime we must be content 
to consider these works separately 
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(1) Mir Robert Steele is responsible, in part or 
m whole, for three out of the four volumes which 
the authorities of the Clarendon Frees euphemistic 
ally describe as ‘ Fasciculi ’ The smallest of these 
diminutive works contains some 170 closely printed 
pages The largest can only be completely studied 
by those who survive to the three hundred and 
thirtieth page ‘ There were giants in those 
days ’ Something more than ordinary enthusiasm 
is needed to sustain a man through years of such 
heroic labour as the preparation of these volumes 
implies Mr Steele has a stand mg in work of 
this kind that places him above criticism We 
shall content ourselves by placing before the reader 
some abstract of the results of his labours and of 
those of his colleagues 

Fasciculus VI deals with the “ Compotus ” of 
Roger " Compotus " is the science by which time 
is reckoned The need of such studies arose from 
the difficulty of combining a lunar calendar with a 
solar, Bince the lunar month and solar year are 
incommensurable In the Middle Ages the matter 
assumed pressing importance, because of the stress 
laid on the fixation of the dates of the Church 
festivals, and notably of Easter A number of 
works were produced on the subject, among whioh 
that of Roger takes an important place Of it 
Mr Steele rightly says that 

“ The outstanding ment of this work, written at 
a time when Bacon was undoubtedly passing through 
a period of dejection, is that it forms a complete 
treatise on the oalendar , it is a masterly exposition 
of what was known about the measurement of time 
at a period when astronomical observation with the 
naked eye had been pushed to its farthest point, 
and reduced to tables of great accuracy It gives 
also an account of the history of the subject much 
fuller than is to be found in any of the earlier 
authors, embodying the knowledge of its time 
Lastly, it is m itself a masterly and complete, 
though tacit, exposition of all the evidence against 
the assumptions of the ecclesiastical calendar , 
only towards the end of the treatise, when Bacon 
has summed up, does he allow himself to give free 
vent to a onticism where more cautious writers had 
been silent ” 

Fasciculus VII is produced by Father Delorme 
m collaboration with Mr Steele It consists of 
Roger's lecture notes on the book which we now 
describe as the twelfth — not eleventh, as Roger 
oalls it — of the u Metaphysics ” of Anstotle A 
study of it had been incorporated by the late Prof 
Duhem in his magnificent treatise, “ Le Syst&me 
du monde ” Book XII of the “ Metaphysics ” 
is not of importance for the history of science, and 
thS” mam interest of Roger's work on it is the 
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evidence that it provides for the souroea of his 
knowledge It is well known that in his day the 
chief versions of Anstotle available had been 
rendered from the Arabic The book shows, 
however, that Roger relied also on a very ancient 
version of Aristotle’s “ Metaphysics,” rendered 
from the Greek This is a point of more importance 
for the history of thought than might at first be 
supposed 

Fasciculus VIII is also the joint product of 
MM Delorme and Steele, and shows that for the 
“ Physics,” as for the “ Metaphysics,” Roger was 
using an ancient translation direct from the Greek 
The treatise does not increase our estimate of Roger 
as an exponent of the experimental method, though 
it is of importance for the history of medieval 
philosophy It must be remembered that the 
“ Physics ” of Anstotle soaroely deals with that 
subject as now understood, but with theoretical 
considerations that received no expenmental proof 

Fasciculus IX is the joint production of Mr AG 
Little and Dr Withington.^JSfid deals with the 
medical treatises It is prefaced by a valuable 
introduction Thore is no doubt of the importance 
of these treatises to the student of medieval 
thought, but wo look for something higher from 
Roger Here is his editor’s estimate of those works 

“ We must admit that the Epistle and treatises 
on old age are a gnovous disappointment 
They show close dependence on authonties 
he might have known were at best second hand, a 
simple faith in the marvellous power of remedies, 
most of which had been used for centuries with no 
remarkable results, and sometimes a pretenoe of 
seoret knowledge which reminds us painfully of the 
alchemic quacks 

“ Perhaps the best that can bo said is that within 
twenty years of Roger’s death, the greatest 
physician of the age, Amald of Villanova, might 
have been seen diligently perusing one of these 
treatises, the Liber de ConaervcUwne Juventutvs , and 
working it up into another treatise which he 
then dedicated as an original work to King Robert 
the Wise of Naples and Jerusalem ” 

Nevertheless, one of the treatises here printed 
(“ De erronbus medicorum ”) contains perhaps the 
most forceful statement that Roger has made as 
to the nature of the expenmental method It may 
be translated thus 

“ Since science is sure knowledge of truth, and 
since argument clinches truth but does not exclude 
doubt, no certitude is produoed thereby till expen- 
enoe is added And anyone finds this to be so m 
countless matters 

“ Thus though the first proposition of Euolid is 
most powerfully demonstrated when it is said that 
all lines from the centre to a oiroumferenoe are 
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equal, and that each aide of a triangle constructed 
on a given line has that relation to it, and they are 
therefore equal to one another, the mind of the 
hearer does not come to rest in the truth till he 
have expenenoe of the figure of two intersecting 
circles, with two lines drawn from the point of 
intersection to the ends of the given line, and not 
even then does he have absolute assuranoe unless 
he goes on to get definite experience by measure- 
ment 

“ So, however much one should prove by argument 
to one without experience that a magnet attracts 
iron, and that such attraction would be possible 
in Nature, yet the man would never get assurance 
of it without experience For we neither care so 
much for authority nor for reasoning ad hoc as for 
experience, and then the mind comes to rest ” 

(2) Undoubtedly the most important work of 
Roger is the “ Opus Majus,” on which, more than 
any other, his reputation is based It is too much 
to hope — or at least it is too much to bekeve — that 
many will read the entire works of Bacon in their 
original Latin But, despite modem detraction, 
Roger does take an important place in the history 
of philosophy, and it is therefore important that 
his leading work should be translated into English 
Mr Burke has, on the whole, done his work well 
The scientific reader may rely upon the general 
sonse of his version There are indications that m 
places he is less acquainted with medieval usage 
than Mr Steele and his collaborators in the “ Opera 
hactenus uiedita ” That standard, however, is a 
very high one, and the ‘ book ’ is, in any event, an 
extremely useful addition to the library of the 
history of science 

Roger was a medieval, and his best points are 
buried in a mass of verbiage Lest the reader miss 
his fine statement of the nature of the experimental 
method, with which he introduces Part VI , we here 
quote it 

“ Having laid down fundamental principles of 
the wisdom of the Latins so far as they are found 
in language, mathematics, and optics, I now wish 
to unfold the principles of experimental science, 
sinoe without experience nothing oan be sufficiently 
known For there are two modes of acquiring 
knowledge, namely, by reasoning and experience 
Reasoning draws a conclusion and makes us grant 
the oonolusion, but does not make the conclusion 
certain, nor does it remove doubt so that the mind 
may rest on the intuition of truth, unless the mind 
discovers it by the path of expenenoe , since many 
have the arguments relating to what can be known, 
but because they lack experience they neglect the 
arguments, and neither avoid what is harmful nor 
follow what is good For if a man who has never 
seen fire should prove by adequate reasoning that 
fire burns and injures things and destroys them, 
his mind would not be satisfied thereby , nor would 
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he avoid fire until he placed his hand or some 
combustible substance in Hie fire, so that he might 

f rove by expenenoe that which reasoning taugnt 
■ut when he has had actual expenenoe of com 
bustion his mind is made certain and rests in the 
full light of truth Therefore reasoning does not 
suffice, but expenenoe does ” 

Chaklkm Singbb 

Preservation of Animal Remains 

Rezente W \rbeltierle\chen und thre paldobiologtsche 
Bedeuiung Von Prof Dr Johannes Weigelt 
Pp xvi + 227 + 38 Tafeln (Leipzig Max Weg, 
1927 ) 24 gold marks 

H UGH MILLER, viewing the hundreds of 
complete fossil fish which lay on a single 
bedding plane of the Old Red Sandstone, speculated 
on the causes whioh had led to so vast an accumula 
tion, and on the repetition of this phenomenon at 
intervals throughout this senes of rocks The 
problem he then propounded is still unsolved, and 
to it have been added those which are presented 
by the bone bods in the Pontian of Pikermi and in 
many other horizons and localities 

It is most difficult for any geologist whose 
experience of the world does not extend beyond 
western Europe to oonoeive any conditions under 
which such masses of dead fish or dead mammals 
oan have been brought together Even the hterature 
of geology gives little help Thus Prof Weigelt’s 
excellent book should prove most stimulating to 
geologists, and especially to those vertebrate 
palaeontologists who have to determine, as all must 
for their own satisfaction even if they do not 
publish their speculations, the conditions under 
which the animals with whose remains they are 
dealing lived 

Prof Weigelt gives an account of all those 
changes which go on in the body of a vertebrate 
after death, and explains the events which may 
produce a carcase like those which are preserved as 
the Trachodon mummies He then discusses those 
causes of death whioh are likely to affect large 
numbers of individuals at the same time, or to bring 
single creatures into positions where their remains 
have an exceptionally favourable chance of being 
preserved He records death through volcanic 
activity, poisonous gases, prairie and forest fires, 
drowning, being mired in mud or quicksand, by 
floods, hunger and thirst, by hunters both human 
and other, by ice, snow, and mere cold The last 
is illustrated by a remarkable case at “ Smithers 
Lake ” in south-west Texas This shallow lake, 
1600 acres in extent, is partly artificial, a dam 
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haying caused it to spread over a forested area, 
killing all the trees , their stumps remain tn situ, 
and their twigs and branches are carried about by 
currents On Deo 18, 1924, the air temperature in 
this locality had a maximum of 80° F and a 
minimum of 68° F , next day the maximum was 
68° F and the minimum 23° F , whilst on the two 
succeeding days the temperature never exceeded 
the freezing point This frost killed thousands of 
alligators, tortoises, and gar fish (Lepidosteua) In 
the February and March following the bodies of 
these animals had been collected into one area by 
currents and there lay in shallow water, which 
afterwards dried up Prof Weigelt publishes 
many excellent photographs of these victims which 
afford most accurate parallels to the appearanoes 
shown in fossil ganoid fish 
The numerous plates which illustrate the book 
will bring vividly before the reader conditions which 
are familiar to all who have travelled in and regions 
but are scarcely appreciated by those who have not 
enjoyed such an experience 

The book should prove interesting to zoologists 
in general, as well as to those palaeontologists to 
whom it is specially addressed 

D M S Watson 


Euclidean Geometry 

The Foundations of Euclidean Geometry By 
Henry George Forder Pp xu + 349 (Cam 
bridge At the University Press, 1927 ) 25s net 

I T is interesting to compare the attitudes of the 
two most recent writers in English who deal 
with Euclidean geometry Sir Thomas Heath, in 
the second edition of his three volume translation 
of the “Elements” (Cambridge, 1926), reiterates 
his opinion that Euclid " remains tho greatest 
elementary text book in mathematics that the 
world is privileged to possess ” , Mr Forder, m 
the book under review, emphasises the fact that 
“ many flaws have been noticed in his treatment 
during the two thousand years that have elapsed 
srnoe his work was written ” The two points of 
view are, of course, not in the least contradictory 
Indeed, Sir Thomas Heath is careful to point out 
that “ much valuable work has been done on the 
continent in the investigation of the first principles, 
Including the formulation and classification of 
axioms or postulates which are necessary to make 
good the deficiencies of Euclid's own explicit 
postulates and axioms,” and not the least valuable 
part of his great work consists in his notes and 
commentaries on research on the axiomatio side 
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Mr Forder is mainly concerned with foundations, 
and his book will go far to remove the reproach 
implied in the words “ on the continent ” in the 
passage quoted Having laid down his foundations, 
he goes on to erect his edifice of elementary geo- 
metry, remarking that “ scarcely one proof m any 
school text will survive a critical examination ” 
Sir Thomas Heath would probably agree (cf his 
original preface, loc cit , vol I, pp v vi) 

It is somewhat remarkable that no one before 
had written a “ connected and rigorous ” account 
of Euclidean geometry comparable with Veblen 
and Young on projective geometry , the gap 
needed filling up, and Mr Forder has done it 
admirably Naturally, the result makes somewhat 
heavy reading, and the temptation to ignore the 
advice “ to make sure that the full formal proof 
can be given ” in each case is very strong Stall, 
the numerous ‘ notes,’ in smaller type and less 
formal phraseology, help to lighten the way along 

We begin with axioms of order, a three termed 
relation between points, and work up to definitions 
of the line, the plane, and the space (In par- 
enthesis, may we ask whether it was really necessary 
to introduce the horrible verbs ‘ to colhne * and 
' to coplane,’ and to abbreviate ‘ Theorems ’ into 
' Thes ’ ?) The next chapter uses these axioms 
to develop theorems on angles and order relations 
between rays from the same point Then come 
axioms of congruence It is interesting to com 
pare the author's blunt dismissal of the method 
of superposition, “ this vicious method ” (p 91), 
with Sir Thomas Heath’s more courteous historical 
treatment (loo cit , vol 1, pp 226 ff) We are 
next given applications to the properties of circles 
and spheres which do not depend on the parallel 
axiom , a new axiom concerning the intersection 
of two oircleB is necessary, and this in turn enables 
us to drop certain of the congruence axioms pre 
viously used 

Chap vi deals with parallel axioms, whioh 
distinguish Euclidean geometry from other geo- 
metries with congruence theories , various forms, 
differing in strength, are given and discussed, 
with applications to parallelograms and a digression 
on proj ecti ve geometry The author then proceeds , 
on the basis laid down, to develop a theory of 
proportion, to prove Pythagoras’s theorem in a 
form m which there is no question of areas, to 
introduce co ordinates and to consider constructions 
possible with ruler and compasses, with some 
reference to Masoherom’s constructions with com- 
passes alone Still continuing on the same basis, 
we study the dissection of polygons into triangles, 
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and so are led to the areas of polygons and the 
volumes of polyhedra 

In Chap xin a return is made to axiom atics , 
an axiom of oontinmty is added, and it is shown 
how this enables us either to drop the congruence 
axioms or else to weaken the parallel axiom and 
drop some of the congruence axioms , both schemes 
suffice for Euclidean geometry and are consistent 
and oomplete By way of appendix we are given 
an outline of a different method of procedure in 
which congruence is taken as the only undefined 
relation between points, and finally an excursus 
on non-Euclidean geometries 

We congratulate the author and the Cambridge 
University Press on an excellent piece of work 


Our Bookshelf 

(1) Bodes Lee’s Mtcrotomtst’s Vade Mecum a 
Handbook of the Methods of Microscopic Anatomy 
Ninth edition, edited by Prof J Bronte Gatenby 
and Dr E V Cowdry With the collaboration 
of Dr W R G Atkins, the late Prof Sir William 
Bayliss, J Thornton Carter, Dr Robert Cham 
bers, Dr W Cramer, the late Dr C do Fano, 
Dr Helen Pixell Goodrich, Dr J G Greenfield, 
Dr Reginald Ludford, G Payling Wnght, and 
Dr F W Rogers Brambell Pp x + 714 
(London J and A Churchill, 1928 ) 30s net 

(2) Histological Technique a Guide for Use \n a 
Laboratory Course m Histology By Dr B F 
Kingsbury and Dr 0 A Johannsen Pp vu + 
142 (New York John Wiley and Sons, Inc , 
London Chapman and Hall, Ltd , 1927 ) 11s 
net 

(1) The new edition of this indispensable work has 
been enlarged, new sections have been added, some 
of the older matter has been omitted, and the names 
of new collaborators appear on the title-page Full 

accounts are given of the technique of tissue 
cultivation and of micro manipulation 
More care in editing would remove a few in 
consistencies we have noticed Thus a method for 
ripening heematoxylin solutions is described as 
having been “ re invented lately,” the reference 
given being dated 1 1012 ’ Both the spellings 
r methylen ' and ' methylene- ’ blue occur in text 
and index , in the latter they are separated, and the 
pages referred to are for the most part distinct In 
fact, the all-important index would be the better 
for drastic revision, for as it stands it may be 
necessary to look up several headings to obtain the 
whole of the information on a particular^ subject 
A good uvstanoe of this is ‘ Acid Fuohsin ’ For full 
information on the uses of this dye several other 
headings must be consulted (e g Fuchsin, Acid , 
Saurefuchsm , Rubm S , etc ), as the page refer- 
ences given under each are for the most part 
different , * e they are not cross references 
(2) The second book is essentially a guide to the 
fundamental methods of normal and pathological 
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histology as required by the medical and the 
biological student Fixation, sectioning, staining 
and mounting, the miorosoope, and special methods 
for blood, muscle, nerve, etc , are all dealt with, and 
a final section gives methods for the investigation of 
invertebrates in general The information appears 
to be adequate and accurate, and the book should 
serve the purpose for which it has been written 
R T H 

The Potato its History, Varieties, Culture and 
Diseases By Thomas P Macintosh Pp xvi 
+ 264 + 11 plates (London and Edinburgh 
Gurney and Jackson, 1927 ) 12s 6 d net 
Potatoes constitute one of the few foodstuffs m 
which Great Bntam is still self supporting, and 
great advances have been made in recent years on 
various problems relating to their culture The 
growing menace of disease has directed attention 
to the classification and identification of the many 
varieties used in commerce, and, more recently, 
work m virus disease indicates a reason for the 
well known degeneration of stocks Questions of 
marketing an a synonymous nomenclature are 
purposely omitted from this volume, but historical 
notes on the chief breeders and the vaneties intro 
duced by them are included 

Perhaps more than with any other crop, it is 
essential for all workers with potatoes, from what 
ever aspect, to have a thorough knowledge of the 
many varieties, and special attention is therefore 
devoted to their classification and to details of 
intervarietal differences These are based on type 
varieties of the mam groups, and the variations in 
different parts of the plant are clearly and com- 
prehensively Bet forth and illustrated The tubers 
are classified xn tabular form, based primarily on 
colour 

Under modern methods of cultivation, potatoes 
are usually grown between two cereal crops to 
gam the full benefit of their cleaning value, and 
they are the best of all crops in their response to 
artificial fertilisers As food they are chiefly 
valued for their high carbohydrate content, the 
proteins usually being ignored, but care is needed 
if they are fed uncooked to livestock Industrially, 
they are widely used for alcohol production (giving 
a residual cattle food), potato starch and flour, 
dextrine, glucose, and for dried potatoes The 
danger of attack by plant and animal pests is 
naturally great in such a universally grown crop, 
and virus, fungus, and bacterial diseases call for 
the utmost efforts of pathological research workers 
Descriptive notes of some common commercial 
vaneties, and a glossary of the more technical terms, 
conclude this most useful summing up of modem 
work on potatoes 

The Fundamentals of Chemical Thermodynamics 
By Dr J A V Butler Part 1 Elementary 
Theory and Applications Pp xi + 207 (Lon 
don Macmillan and Co , Ltd , 1928 ) 6s 
The author believes that the student of ohemistry 
should become acquainted with thermodynamical 
methods at an early stage, and his book affords 
an elementary introduction to the underlying 
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principles and their applications It demands little 
mathematical equipment and is chiefly concerned 
with oyclic processes All the nine chapters con 
elude with numerical examples to whioh, however, 
no answers are provided Nearly half the book 
deals with the applications of thermodynamics to 
electrochemistry, and in some cases the material 
has little relation to thermodynamics It is re 
grettable that the symbol S has been used in place 
of the correct notation for partial differentiation 
On p 39 the transition point of rhombic to mono 
clwio sulphur is given as 95 5° C in the text 
and 96 6° C in the figure In the consideration of 
gaseous reactions in Chapter v , the law of mass 
action is deduced by using two equilibrium boxes 
This method of deduction does not correspond with 
any practical case and a better method is that used 
a few pages later for the maximum work, in which 
the problem is again worked out m detail and the 
external work term is introduced The book is 
clearly and carefully written, well printed, and is 
reasonably priced A second volume dealing with 
thermodynamical functions is promised 
Some Questions of Musical Theory Chapter 3 
The Seoond String , Chapter 4 Ptolemy s 
Tetrachords , With an Appendix The Tierce 
tone Soale By Dr Wilfrid Perrett Pp iv + 
31 98 (Cambridge W Heffer and Sons, Ltd , 
1928 ) 6s net 

This is a continuation of the author’s preceding 
ohapters, " How Olympos found his New Soale ” 
and “ The Olympion, published m 1926 The 
first of the new chapters is a technical and historical 
discussion of the problem of the second string of the 
enharmomo tetraohord, and Dr Perrett direots 
attention to the fundamental difference between 
the ancient and the modem practice of harmony, 
the Greeks apparently having no instruments con 
struoted to give very deep notes, and the singers 
forming their chorus being men, whose vocal 
enharmomo would have to be written in our bass 
clef The orchestration, mainly for harps and 
olannets, must have been a light one, lying mainly 
above the voioe part — more like what we should 
call an obligato 

The second chapter gives a careful analysis of 
the tetrachords of Ptolemy and their relation to 
the Tablature Attention is naturally directed to 
the way in which we, accustomed to the Lydian 
mode, think of the soale as an uninterrupted series 
of eight notes, whereas the Greek musician looked 
upon the octave as composed of two descending 
series of four notes, two tetrachords separated by 
a “ tone of disjunction " This view of the octave 
is still held in the Greek Church H D A 

Myths and Legends of the Polynesians. By J ohannes 
C Andersen Pp 512+48 plates (London, 
Bombay and Sydney George G Harrap and 
Co , Ltd , 1928 ) 21s net 
In his preface Hr Andersen admits that m the 
field of Polynesian mythology his personal gleaning 
has been small He came too late m the field He 
has accordingly availed himself freely of the work 
of Grey, of Percy Smith, and particularly of Elsdon 
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Best, to name some only of those to whom he makes 
full acknowledgment His own contribution to 
this survey is a running commentary and an abstract 
of legends not cited m full, which makes his book 
a survey of and guide to Polynesian tradition, 
culture, and belief It is prefaced by a few general 
remarks on the physical character and languages 
and present conditions of the Polynesian which, 
brief as they are, give some background for the 
main theme of the book 

The traditions of Polynesian migration reoeive 
due attention, as do the creation legends and those 
in which Maui figures The non specialist publio, 
for whom presumably the book was written, will 
find in its stones much that is beautiful as well 
as strange, while the folklorist whose interest is 
general rather than specifically centred on Poly 
nesia will appreciate its value as a guide to onginal 
sources of information 

Progressive Trigonometry Part 1 Numttwil 
Trigonometry and Mensuration By Frederick 
G W Brown Pp x + 222 (London Mao 
millan and Co , Ltd , 1928 ) 3s 6 d 
A previous work of this author, “ Higher Mathe- 
matics for Students of Engineering and Science,” 
has already been favourably reviewed in these 
columns, and the present volume will supply a real 
want m the introduction of trigonometry at an 
early stage of the mathematical course Mensura 
tion is naturally dealt with more fully than when 
this subjeot is merely included m a text book on 
arithmetic The simple solution of a triangle is 
well treated Throughout there are numerous 
examples of an interesting and practical character 
In the last chapter mention is made of spherical 
triangles 

The book covers the syllabuses in mensuration 
and numerical trigonometry of most school exam in 
mg bodies, and a second part is in preparation 
which will deal with the trigonometry required to 
the end of a school oourse The whole should 
prove very useful 

Geology Manual an Instruction and Laboratory 
Manual for Beginners By Prof Richard M 
Field Part 1 Physical Geology Seoond edition 
Pp ix + 149 (Princeton Plmocton University 
Press , London Oxford University Press, 1927 ) 
12s 6 d net 

The call for a second edition of this book within 
a year indicates that at least m the United States 
it has fulfilled a useful purpose Practical courses 
in geology m the universities of Great Britain 
probably stand less in need of such external 
assistance, but most teachers will find that they 
can adopt some of the Princeton methods with 
advantage 

The new edition is ennehed with sections on 
the chemistry of rock minerals and the essential 
characters of the sedimentary rocks, and there is 
a brief introduction to the study of economic 
geology The part of the book which deals with the 
interpretation of maps remains, as before, the best, 
though its appeal is necessarily to North America, 
oxcept as regards the method of treatment 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Transmission of Ultra-violet Light through 
Tracing ■Cloth 

Dubinu an investigation of the effects of ultra 
violet light on various types of blue print paper, it 
was found that ultra violet light from a quartz mer 
cury vapour lamp passed through ordinary commercial 
tracing cloth (or linen) to an extent both unexpected 
and surprising A number of tracing cloths were 
obtained, and spectrograms were taken with three 
seconds exposure using a Hilger quartz spectrograph 
Specimens of various types of paper were also 
tested in a similar manner, and the results are shown 
in the photographs reproduced (Fig 1), and in the 
accompanying tables 


Tracing Cloths 


1 N0 

Type of Screen 

Approximate 
In mra 

Me»h count 

,U V Limit In 
AngetrUm units 

A 

Excelsior 

0 070 

44 x 44 

2225 

2535 (faint) 

B 

Imperial 

0 070 

47 x 47 

2615 

! c 

Excelsior 

0 083 

47 x 47 

2536 (faint) 

D 

Imponal 

0 081 

43 x43 

i 2482 

E 

1 

Lion 

0 080 

41 x 41 

2482 


Pamirs 


No 

Type of Semen 

Approximate 

V V Limit In 
AnmtrOm unite 


None 


2225 

P 

Newspaper 

0 070 

3984 

Q 

Kraft paper 

0 101 

4339 (faint) 

R 

Wrapping paper 

0 077 

3125 

s 

Writing paper 

0 089 

3125 


' Thickness and the number of meshes to the centi 
metre do not seem to have much importance , the 
material itself seems to be translucent to ultra violet 



tie i 


light On the other hand, experiments made with 
thermopile and galvanometer showed that the heat 
from the mm or from a red hot ball passed through 
the tracing doth to a much less extent than through 
glass or vita glass 
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Herem may he the usefulness of this discovery, 
because, whether in sunlight or in artificial ultra 
violet light, it is now possible to screen off much of 
the heat and yet retain most of the ultra violet A 
single layer of tracing cloth, between wide meshed 
wire screens, can now replace curtains or blinds, and 
with this screen before an open sunny window it is 
possible to enjoy the advantages of ultra violet light 
without undue heat or glare, although the eyes should 
be protected Moreover, for oountry cottages, elucken 
farms, etc , it is now possible to obtain a ohoap and 
effective substitute for the many glasses which have 
been manufactured to secure ultra violet light in the 
more beneficial regions of the spectrum 

C H Youno 

McGill University, 

Montreal, Nov 22 


A New Band System of Carbon Monoxide 
In an attempt to photograph the so called spurious 
bands associated with the third positive carbon bands, 
on a 21 ft eoncavo grating, my plates showed a band 
at >>3893 2 which was completely resolved under the 
dispersion I could also see some bands at XX3081 1, 
4125 0, and 4380 3 Good plates of those bands wore 
obtained in the first order of the grating The band 
at X3081 l is completely mixed up with on o of the 
spurious bands beginning at about X3694, and those 
at XX4125 0 and 4380 3 are to a more or loss extent 
similarly mixed up with the Angstrom bands at XX4123 
and 4393 respectively On the other hand, the band 
at X3893 2 is completely isolated The fine structure 
analysis of this band was therefore easily achieved 
It has been possiblo also to analyse the fine structure 
of the hands at XX4126 0 and 4380 3, since tho struoturo 
of the superimposed Angstrom bands is definitely 
known No attempt has yet been made to analyse 
the band at X3681 1 as the structure of the spurious 
band superposing it is not known 

It has been possible to arrange these bands as 
follows 


0 | 

0 

1 

2 

3 

27168 0(H) 
<3681 1) 
27166 6 (o) 1 

25678 7 (H) 
(3808 2) 
26686-2 (o) 

24286 0(H) 
(41260) 

24248 1 (o) 

22823 4 (H) 
(4880 3) 

22880 8 (0) 


1 Calculated 


The final state is thus identical with that of the 
AngstrOm bands Fine struoturo analysis proves the 
correctness of this arrangement, the (0 - 1), (0 - 2), and 
(0 - 3) bands having identical F’(j + 1 ) - F"{j) values 
with those for the respectively similar AngstrOm bands 

Each band consists of one P, one R, and one Q 
branch, the latter being about twice as strong as 
either of the other two One R line and one Q line are 
missing, and the transition is clearly iS-t-'P, the 
latter level being identical with that of the AngstrOm 
system The initial level is about 5000 r higher up 
than the initial level of the Angstrom bands, and is 
thus identical with the new level at 91923 » recorded 
by Birge (Phys Rev , 20, 922, 1927) The new level 
is clearly shown by the present bands to be an ’S 
level, and therefore the bands are very probably duo 
to the transition 3 l S — >- 2 l P, if the AngstrOm bands 
are 2bS-> 2‘P 

The fact that the new system has only one n* 
progression is noteworthy The AngstrOm system has 
the n' =» 0 progression well pronounced, but in addition 
possesses the first two members of the n' = 1 pro- 
gression The third positive carbon bands and the 
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ZA bands are also remarkable this way The ontioal 
potential of the new bands is 0 62 volt higher than 
that of the AngstrOm bands, and is thus about 0 2 volt 
higher than that of the 3 A bands Hence it is not 
surprising that they consist of only the n'=0 pro 
greesion 

The vibrational perturbation peculiar to the (0 - 0) 
and (1-0) AngstrOm bands seems to be also present 
m these bands Though this is fairly certain, since 
the band at A3081 1 is not analysed, this statement 
is only tentative 

It appears possible to identify with the above bands 
those recorded by Duflendaok and Fox ( Attrophyt J , 
66 , 220 , 1027) The three bands recorded by them 
as associated with the Angstrom bands are AX3679 5, 
3804 8, and 4380 1 1 feel justified in saying that 

these are the three of the four bands discussed in 
this letter If I am correct, the 1 legitimate ’ objection 
raised by them to the present analysis of the AngstrOm 
bands obviously disappears Deslandres’ band at 
A 3893, which Wolter could not obtain (Z unss Phot , 9, 
361 , 1011), is undoubtedly the band at A3893 2 

I hope to publish a detailed aocount of this band 
system elsewhere My sincere thanks are due to 
Dr R C Johnson for helpful discussion 

Ranoa K Abtjndi 

Wheatstone Laboratory, 

King’s College, Nov 19 


Strlatlons In High Frequency Discharges 

In the oourse of an investigation on the starting and 
maintenance potentials of tho luminous column ui 
argon, produoed by applying a lugh frequency potential 
of wave length from 10 to 300 metres to external 
sleeve electrodes, we found that steady stnations 
were frequently developed Using tho method do 
scribed by Townsend and Donaldson ( Phil Mag , 
January 1928), an attempt was made to measure the 
potential fall over single stnations to see whether any 
definite value could be assigned to it 

Steady stnations have been observed at pressures 
ranging from the lowest pressure at which a discharge 
is obtainable to a pressure of about 10 mm The most 
usual appearance 
of tho striated dis 
charge is that 
shown in Fig 
Fig 2 shows the 
discharge in argon 
at the same pres 
sure as in Fig 1, 
but for a smaller 
distance between 
the electrodes The 
luminous portions of the discharge sometimes have 
dark portions in the middle, giving them the dumb bell 
appearanoe shown in Figs 3 and 4 At pressures below 
1/10 mm the luminous portions become egg-shaped 
and have a clearly 
defined outline, as 
shown by the lum 
mous portions at 
the ends of the dis 




Fig 4 
Fig 6 is a photo 
graph of the dis 
charge under the 
same conditions as 
m Fig 4, except 

that the distance between the electrodes lb increased 
The central part of the discharge has become a uniform 
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glow, but a dark space oan just be seen at eaoh 
end of this glow, indicating that two more strlatlons 
would have appeared had the electrodes been moved 
a little farther apart 

Stnations have been obtained in discharges in argon 
in pyrex tubes 1 6 cm , 2 9 cm , and 3 9 cm diameter 
for oscillations of 
wave lengths 11, 

40, 80, 100, and 320 
metres They are 
more easily pro 
duced when the 
longer wave 
lengths and nar Fl0 3 _p re ««ure, 01 mm . diameter of 
rower discharge tube 2 0 cm dleuoce between elec 
tubes are used trodet, 17 4 cm , a - 80 metre* 

The distance be 

tween tho electrodes when a given number of 
stnations appear m the discharge is loss in a narrow 
tube than in a wide one, as in the striated positive 
column of a continuous discharge The lengths of 
the luminous portions increase as the pressure is 
lowered, and at low pressures each luminous portion 
gives rise to two egg shaped stnations There are 
certain distant os between the electrodes for which 
a whole number of stnations is included, and tho 
dark spaces are then ver> distinct For niter 
mediate distances which do not correspond to a whole 
number of stnations, tho dark spaces become almost 
indistinguishable and the luminous column almost 
uniform 

When tho potential difference between the sleeves 
is gradually decreased, and the minimum maintenance 
potential is ap 
proachod, the glow 
usually becomes 
uniform When the 
luminous column 
lias the striated 
form, the potential 
required to mam 
tain it is greater 
than whon the glow 
is uniform The striated form occurs more generally 
in argon than in helium and neon 

Heidemaiui ( Ann der Physik, Band 86, Nr 0, 1928) 
has recently described experiments on high frequency 
discharges m hydrogen and in argon, and records a 
striated discharge in hydrogen, but not in argon 
From measurements that he has taken for internal 
electrodes m hydrogen, he concludes that the fall of 
potential per striation is constant under different 
conditions of pressure, but measurements with external 
electrodes varied from 16 6 to 18 4 volts Some pre 
hminary measurements of the fall of potential per 
striation m argon, using external electrodes, were 
made, and the values of the potentials obtamed varied 
from 9 volts to 20 6 volts, the pressures ranging frpm 
1 26 mm to 0 14 min The method adopted was to 
measure the mainten 
anoe potentials when a 
given number of etna 
tions was inoluded be 
tween the electrodes 
The distance between 
the electrodes was then 
increased so as to in- 
clude one, two, or three 
more stnations, and the 
maintenance potential again measured 

The following table gives the results for a wave 
length of 80 metres and a tube 2 9 om in diameter, 
where V is the potential required to maintain four 
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stnations, and V, the additional potential for each 
additional stnatlon 


Frame P» V 

1 20 00 3 0 

031 00-1 14 8 

0 14 120 16 2 

S P MoCallum 
W T Perry 

Electrical Laboratory, 

Oxford 


Critical Potentials of Light Elements for 
Simultaneous Transitions 


Investigations have been made by various 
workers to determine the energy levels of the outer 
shells of the atom by bombarding it with cathode 
particles of definite velocity and measuring the 
photoelectric current due to the radiation impinging 
on a metallic plato Keeping the oathode current 
constant through the tube, the voltage is gradually 
increased, and it is found that at certain voltages 
kinks appear in the voltage -photoeleotnc curve 
These kinks are attributed to the sudden appearance 
of ‘ new types of radiation ’ and the corresponding 
voltages are called ‘ critical potentials ’ 

Numerous observers (Richardson and Chahklin, 
Rollefson, Horton, Thomas, Compton, and others) 
hai e measured the critical potentials for the elements 
chromium to copper in the region from 40 to 200 volts, 
and in spite of certain disagreements between some 
of these values, due chiefly to the different values 
takon for W (the work necessary to remove the 
electron out of the metal) by different observers, it 
is found that there is a good agreement between them 
for about ten of these critical potentials, though theee 
numbers are very much more than what is to bo 
expected from the Bohr atomic model For example, 
Andrews, Davies, and Horton (Ptoc Roy Soc , vol 
117) have obtained critical voltages for copper in 
this region corresponding to 50, 07, 75, 85, 110, 131, 
153, 196, 212 volts, whereas from the Bohr model one 
would expect critical voltages at 70 9 (M t , Mu - Mm) 
and 119 7 (Af„ Mj) only 

Attempts have been made to explain the origin of 
the ontioal potentials by different observers, but none 
of them has been able to get the right result even 
qualitatively, though Riohardaon and Thomas have 
suggested the possioility of double ionisation m the 
atom 

In a previous communication to Nature (NoV 17, 
p 771) one of us (B B R ) tned to account for the 
existence of secondary absorption edges by supposing 
that the same quantum of radiation can successively 
knock out two electrons oocupying the same or 
different energy levels in an atom In a similar way 
we can explain the appearance of theee critical 
potentials by assuming that in certain circumstances 
the same oathode particle can simultaneously eject 
two electrons either from the same or from different 
energy levels of the atom, and radiation is emitted 
due to simultaneous jumps of two electrons to fill up 
these two vacancies The frequency of the radiation 
then emitted is equal to the sum of the frequencies 
due to tits individual jumps The idea of the emis- 
sion of single quanta, as the result of the simultaneous 
transitions of more than one electron, has been 


already established in the field of optics (see Andrade, 
“ The Structure of the Atom,” pp 508 564) 

With this idea we have plotted Moseley curves with 
V>Hf as ordinate against Z in the region from iron 
to copper for such transitions as 2Afj, 2 M t , Af, + M t . 
M , + M~ r Mj + (M t - Af t ), M, + (AT, - AT,), and so on 
The values for Af„ and Af, in this region are taken 
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from X ray, and from the optioal data, whereas 
Af, is obtained by extrapolation On comparing the 
common values of different observers with those from 
the curve in theee regions, we find that out of ten 
critical voltages, eight can be explained in this 
way , the error in any case is not more than 6 per 
cent The values for chromium and manganese can 
also be deduced with success from these curves 
by interpolation Ab for the other values, wo sue 
not sure if these are due to tungsten or to other 
impurities present in the metal We also wish to 
point out that a large number of lines would accom 
pany each of the transitions considered here in accord 
ance with the Pauli Hund rule as applied in the 
optical spectra 

This hypothesis of simultaneous transitions thus 
appears able to explain satisfactorily a largo mews of 
hitherto unexplainod experimental determinations of 
ontioal voltages B B Ray 

R C Majumder 

University College of Soience, 

Calcutta 


The Electromotive Behaviour of Single Metal 
Crystals 

Although the results of orystal analysis mdioate 
that tho electromotive characteristics of a metal, m 
oommon with other properties conditioned by inter 
partiole electrostatio fortes, presumably vary with the 
orientation of the surfaoe measured, no attempt seems 
to have been made to relate electrode potential 
measurements to a structure definitely desonbable in 
the crystallograpluo sense The study of this structure- 
potential relation seems particularly desirable if 
electromotive data are to be correlated with photo 
electric and electron condensation measurements 
The measurement of a definite cleavage plane of a 
typical single metal crystal suggests itself as a suitable 
starting point for suoh a study 

Measurements in oxygen free solutions earned out 
at Ycnching University, Peking, between June 1927 
and June 1928 on three single zinc crystals, one of 
which was furnished by Prof Bridgman, indicate that 
the primary cleavage face (basal pmacoid) of a zmo 
orystal is capable of yielding potentials constant to 
within 0 0001 volt and reproducible to well within one 
millivolt The potential, further, was identical to that 
of the eleotrolytically deposited crystal conglomerate 
within the range of variation of duplicate conglomerate 
electrodes, a result which would be predicted if, as 
Bozorth (Phya Rev , 26, 390, 1926) has shown, the 
eleotrolytic crystals are deposited with a random 
orientation and if the potential of the primary oleavage 
is a unique maximum This second condition is 
rendered probable by the fact that the interplanar 
lattice distance is a maximum at the basal oleavage, 
but would depend upon any variation: of the photo 
electric work function with orientation Attempts 
to prepare zmo crystals with naturally developed 
secondary faces sufficiently large for measurement 
have so far failed Measurements on artificially 
prepared surfaces annealed and lightly stohed have 
seemed to mdioate a qualitatively regular decrease of 
potential with increase of inclination to the primary 
oleavage plane This result is being ohecked by 
further work 

It may be pointed out that the use of the single 
orystal electrode offers a possible solution of the 
problem of obtaining satisfactorily reproducible 
electrodes of the high melting - point, rigid lattice 
metals Paul A Anderson. 

Yenching University, 

Peking, China. 
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Investigations of the Scattering of Light 

Prof C G Darwin, in his interesting acoount in 
Nature of Oct 20, 1028 (p 030), makes a reference 
to recent work on the scattering of light It appears 
desirable in thin connexion to point out that 'the 
existence in the light scattered bv liquids and solids 
of radiations of modified wa\ e length was established 
so early as 1023 by investigations made at Calcutta 
Dr K R Ramanathan showed (Proc Ind Assn Sc , 
vol 8, p 100, 1923) that when violet rays pass 
through carefully purified water or alcohol there is 
an appreciable quantity of radiations in the green 
region of the spectrum present m the scattered light 
Further studies of the effect m other substances are 
described by Mr K 8 Krishnan m the Phil Mag 
for October 1920 and by me in Jour Opt Soc Am 
for October 1927 These investigations were of course 
well known to workers in this field 

In a leoture delivered at Bangalore on Mar 10, 
1928, and published and distributed on Mar 31, 
investigations were described showing first , the 
universality of tho effect, namely, that it is obsorvod 
in the widest variety of physical conditions (gas, 
vapour, liquid, crystal, or amorphous solid) and in 
the largest possible variety of ohemical individuals 
(more than eighty different substances) , secondly, that 
the modified radiation is strongly polarised and is 
thus a true scattering effect , thirdly, that each incident 
radiation produces a different set of modified scattered 
radiations, fourthly, that the scattered radiations 
consist m many oases of fairly sharp lines in dis 
placed positions, and fifthly, that the frequency 
differences between the inoident and scattered 
radiations represent the absorption frequencies of 
the medium These observations established and 
emphasised the fundamental character of the pheno 
menon in a manner which any isolated observation 
with a single substance would have quite failed to 
achieve 

Ihe Russian physicists, to whose observation on 
the effect in quartz Prof Darwin refers, made their 
first oommumoation on the subjoct after the pubh 
oation of the notes in Nature of Mar 31 and April 
21 Their paper appeared in print after sixteen other 
printed papers on the effoct, by various authors, had 
appeared in recognised scientific periodicals 

O V Raman 

210 Bowbazar Street, 

Caloutta, Nov 13 


A Fresh-water Medusa in England 

The first reoord of a fresh water jelly fish in 
England was made by Sir Ray Lankester in a letter 
to Nature, June 17, 1880 This little jelly fish was 
found in the Victoria regia tank of the Botanical 
Society in Regent’s Park, and is most widely known 
as IAmnocodrum Soxoerbyi By a deplorable decision 
of the Commission on Zoological Nomenclature, how 
ever, some modem writers nave changed the gonerio 
name to Craspedacusta 

I have now to reoord the ooourrenoe of another 
fresh water medusa in a private aquarium in England 
The dlsoovery was made by Mr Vernon Poulton, of 
Boeoombe With great skill and patience he sue 
oeeded in finding not only the free swimming medusa 
but also the very minute fixed hydrosome stage, and 
he has allowed me to see his preparations of both 

The medusa undoubtedly belong to the genus 
Microhydra, which has hitherto been recorded only 
from North American waters, and I see no reason for 
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suggesting that they differ from the type speoies 
M Ryden 

Among the water weeds in the aquarium in which 
the medusa were found were some plants of the 
Amerioan genus Salvinia, and it is possible that the 
Microhydra was imported into England attached to 
this wood , but according to Mr Poulton’s observe 
tions, the hydrosome stage was always attached to 
grains of sand and not to the Salvinia 

I wish to appeal to persons who cultivate Salvinia 
or other Ament an water weeds in England to examine 
the water in their aquaria from time to time to see 
if these medusae make an appearance They are 
oolourless and almost transparent, and the diameter 
of the bell is about 1 mtn , or Vr inoh The number 
of tentacles vanes according to the age of the specimen, 
but there may be as many as twelve 

The medusae of Microhydra may appear in large 
numbers and then disappear for a long period, just 
like the medusae of Limnocodium, so that several 
observations should be made at different times of the 
year before abandoning the search 

In conclusion, I may say that, notwithstanding the 
opinion expressed by Mr F Payne m a recent paper, 
I am convinced that Microhydra is gonorically quite 
distinot from Limnocodium 

Sydney J Hickson 

Cambridge, 

Dec 10 


The Instability of a Single Vortex-Row 

Sir Charles Sherrington, in Nature of Sept 1 
last, directs attention to the eddy effect which in a 
heart valve “ prevents extreme eversion of the valve, 
and facilitates closure of the valve without delay or 
hindrance so soon as the diastoho check of the stream 
current ensues ” 

It may interest feeders of Nature to know that 
this effect was described very clearly by Prof George 
Britton Halford, the founder of the Medical School 
in Melbourne, the first m Australia His views were 
published in the Lancet and in a local medical journal, 
but perhaps most fully in a book, “ The Aotion and 
Sounds of the Heart " (Churchill, 1800), from which 
I quote the following “ A bullock’s heart was ob 
tamed, and the aunoles out away nearly as low down 
as the aunculo ventnoular openings , the cavities 
of the ventricles were well washes! out, and the 
coagula carefully removed A vulcanised india 
rubber tube of like diameter with the pulmonary 
artery was then attached by one extremity to the 
vessel, and by the other to a common forcing pump , 
water was then thrown into the pulmonary artery, 
and the semilunar valves tightly shut down, gentle 
pressure being maintained, in imitation of what 
takes place in life The right ventricle, being empty, 
was m the same state as when the auricle is about to 
inject it On pounng water into the ventnole the 
flaps of the aunoulo ventnoular valve rose upon the 
surface of the fluid, until (the ventnole becoming 
fully distended) the valve formed a perfeot septum 
between it and the auncle The left side of the heart 
was tested in the same manner, and with results 
perfectly the same, notwithstanding the greater 
thickness of the valve, the larger size of the musouli 
papillares, and the stronger chords tendmess ’’ 

I find that it is not absolutely necessary to have 
the emergent artery dosed under pressure The 
experiment m this simple form is made by my students 
individually — we call it Halford’s Experiment — and 
always excites interest 

W A, Osborne 

The University of Melbourne 
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Nitrogen Fixation the Growth of a New British Industry 1 


XI raison d itre and the state of development of this 
modem industry we will consider the circumstances 
of its establishment in Great Britain and the re 
markable vigour of its growth under the direction 
of the Imperial Chemical Industries Ltd 
The War had been in progress for some time 
before the importance of the catalytic process for 
the production of ammon a as a preliminary to its 
catalytic oxidation to nitric acid was sufficiently 
realised outside scientific circles In due course 
however the Nitrogen Products Committee was 
established and whilst recommending the cyan 
amide process as being the only possible process 


agreeing to take over the assets and liabdities of the 
oonoem early m 1920 the technical staff which had 
meanwhilo been kept actively m being moving to 
Billingham m June of that year at the same time 
the subsidiary company Synthetic Ammonia and 
Nitrates Ltd commenced its official existence 
Now of course both of those companies form part 
of Imperial Chemical Industries Ltd 

The whole problem had to be studied afresh from 
the beginning and the first move was the establish 
ment of a research laboratory which incidentally 
cost some £80 000 (see h ig 1) Simultaneously a 
small plant was erected at the works of the Castner 
Kellner Co Ltd at Runcorn where pure ammonia 



concerning which sufficient information was then 
available organised research m other appropriate 
lirections Much careful investigation was earned 
out and valuable results were accumulated 
although at that time naturally not published As 
a result of the work of Greenwood Rideal Parting 
ton and others at University College London the 
Department of Explosives Supply decided m 1917 
to erect a plant at Billingham near Stockton on 
Toes for the purpose of producing ammonium 
nitrate by Haber s process a grant of five million 
pounds being made to finance the project How 
ever when about a quarter of this sum had been 
spent it was found that the dimensions of the task 
were bo great as to prevent its completion in time 
to be of military value The whole scheme was re 
examined in 1910 and considered to bear promise 
of fruition as a peace time industry Negotiations 
led finally to Messrs Brunner Mond and Co Ltd 

Continued from p BO 
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has been made continuously since June 1921 in 
increasing quantities The hydrogen employed was 
a waste product in the electrolysis of bnne for the 
manufacture of caustic soda and chlorine The ex 
penenoe so gained was found to justify the erection 
of a complete plant at Billingham using as muoh 
as possible of the old material and designed for the 
production of 30 tons of ammonia per day so 
rapidly and enormously has the factory grown (see 
Figs 2 and 3) that the present capacity of 70 000 
tons of fixed nitrogen per annum wdl in 1929 
or 1930 have been increased to 170 000 tons 
annually of fixed nitrogen all of which exoept 
for a comparatively small quantity employed 
m refrigeration is used for the production of com 
pounds of importance in agriculture the dye 
industry artificial silk industry etc In the mean 
time the village has beoome a small town where 
0000 employees will m a oouple of years have been 
joined by a further 9000 where plans for 600 
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houses, an entertainment hall, and a pavilion have 
been approved, and 600 more houses are m contem 
plation , where new playing fields and tennis courts 
are being provided , where, in short, a new in 
dustnal community is being established 


The technique of the production of ammonia 
by the Haber-Bosch process is essentially the 
technique of high pressure reactions It was im- 
mediately found that the ordinary types of plant, 
suoh as wore then obtainable, were entirely made 
quate for the needs of the new 
processes, so that the company 
was compelled to pioneer in this 
direction also, carving out its own 
path and learning during its pro 
greaa That the task of design 
and manufacture of such high 
pressure apparatus is being satis 
factonly accomplished is evident 
from Lieut -Col Pollitt’s state 
ment that the plant is in many 
respects simpler to operate and 
easier to maintain than low 
pressure plant (see Fig 4) The 
process, in outline, is as follows 
Air and steam are together passed 
through incandescent coke in 
gas generators which provide for 
the efficient conservation of heat 
and full automatic control From 
the product, which consists of 
hydrogen, nitrogen, carbon mon- 
oxide, and carbon dioxide, the 
oarhon monoxide is removed by 
catalytic interaction with steam, and the carbon 
dioxide by treatment with water under pressure , 
the hydrogen and nitrogen in the proportion 
by volume of 3 1 are then highly compressed 
and subjected to the action of the oatalyat 
in converters the working temperature of which is 
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500° C The ammonia is dissolved in water and 
combined with some of the carbon dioxide previ- 
ously removed In order to avoid the use of 
sulphuric acid m converting this ammonia into 
sulphate, the more economical process of causing 
the ammonium carbonate to 
react, m aqueous solution, with 
anhydrite (calcium sulphate) is 
employed Not only is the 
material ready at hand — there 
is a large deposit of anhydrite 
some 700 ft below the site of 
the works — but also the caloium 
carbonate which is precipitated 
m the reaction is of industrial 
value, being produced in a form 
suitable for the manufacture of 
Portland cement, or for com- 
bination with ammonium nitrate 
to produce a new fertiliser known 
as nitro chalk,’ or for direct 
application to the land Other 
products are ammonium bicar- 
bonate, anhydrous ammonia, 
and mtnc acid (see Fig 6), the 
last named substance being, of 
course, produced by catalytio 
oxidation of the ammonia 
Naturally, the experience 
gamed in high pressure technique 
being simultaneously applied to reactions 
other than that from which it originated, such, 
for example, as the production of methyl 
alcohol from water gas by a catalytic process It 
may eventually be posaible to manufacture higher 


fie t — Ammonia plant 

alcohols by means of this type of procedure, and 
the possibility of the conversion of methane, 
obtained by the distillation of coal, into acetylene 
and henoe into numerous organic substances, is not 
to be ignored These developments have necessi- 
tated laboratory and research staff extensions in 



Kio 2 —New hydrogen plant 





Januaby 12, 1929] 


NATURE 


53 


rapid succession, for although the routine work has 
naturally increased, it remains a comparatively 
small fraction of the whole. The growth of an 
efficient instrument service, whereby so many 
different kinds of operation can be recorded and 
often controlled, whilst, bringing 
in its tram an important group 
of physical problems, simplifies 
m no small measure the task 
of accurate and knowledgeable 
control, and frequently mdi 
cates directions m which improve 
ments are desirable 

It will be seen that the trend 
of industrial chemistry evidenced 
by the work at BUlingham under 
the direction of Imperial Chemical 
Industries, Ltd , is no less than 
the replacement of produots ob 
tamed from agricultural opera 
tions by products obtained from 
coal Suoh a policy is in conson 
anoe with an era of mechanical 
transport, and it is peculiarly 
applicable to the British Empire 
Although, as has been indicated, 
m any future war the fixed 
nitrogen industry might well find 
itself the base on which successful 
military action rested, and Bil 
kngham, Newcastle, and Birmingham might 
typify the pivot around which policy might revolve, 
it must emphatically be realised that the existence 
and development of this industry is a requirement, 


and an urgent one, of times of peaoe It tends to 
bring comforts of modem civilisation within the 
reach of greater numbers, and its aim is to make 
two blades of grass grow where one grew before 
How far it succeeds in this latter aim oan be 
judged, for example, from statistics supplied by 
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Dr H J Page, head of the Nitram Experiment 
Station, which is operated by Nitram, Ltd , an 
associated company dealing with the application 
of the produots manufactured by Synthetic 
Ammonia and Nitrates, Ltd Dr Page shows that 


by giving grassland at eighty centres in the British 
Isles a basal dressing of phosphate and potash, and 
then successive dressings of ammonium sulphate 
at short intervals the productivity is so increased 
that instead of two acres, only 
0 72 of an acre is necessary to feed 
one cow As Sir Daniel Hall has 
pointed out, British farmers can 
now modify the traditional 
practice of understocking The 
British farmer, however, being 
somewhat conservative, and pre 
femng usually to see before he 
believes, a ‘ Nitram ’ demonstra- 
tion van tours the country m 
order to explain the new uses 
of sulphate I of ammoma and 
mtro chalk , the van oames in 
struotional leaflets, specimens of 
the products of Synthetic Am- 
monia and Nitrates, Ltd , speci 
men turves, etc A statement 
made at the second Interna 
tional Nitrogen Conference in the 
spring of last year by Sir Frederick 
Keeble is also worth recording, 
indicating as it does the margin 
between practioe and possibility 
which is available for explora 
tion and exploitation He remarked that at a 
recent potato growing competition organised by 
Nitram, Ltd , in Northern Ireland, the winner 
raised a crop of 28 tons to the acre, and no com- 
petitor raised less than 15 tons to the acre, whilst 
the average in England is less than seven tons per 
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•ore Parenthetically, it must be noted that 
although fixed nitrogen is of such great importance 
m fertiliser practioe, soil requirements of other 
elements have also to be provided Examples of 
the influence on crop yield of systematic fertilisation 
might be multiplied So also might examples of 
neglect to profit thereby For example, a corns 
spondent to the Tunea (British West Africa Supple 
ment, October 1928), describing farming conditions 
m Sierra Leone, writes “ The second problem is 
that of maintaining the fertility of permanently 
cleared land by suitable manuring There are 
practioally no horses and very few cattle In eon 
sequence there is no form of farmyard manure 
available, and the average native farmer sets more 
store on putting up some sort of ‘ ju ju to protect 
and enoourage his crops than on considering the 
purchase of artificial manures ’ Ju jus, let it be 
observed, are of divers kinds 
The growth of the fixed mtrogen industry has 
lowered the prices, in terms of goods, of all nitro 
genous fertilisers, and of phosphates and potash 
also, but we still lack sufficient accurate and 
co ordinated scientific knowledge of the extent of 
the benefits which may be ours of the factors 
determining sod fertility and climate , of the state 
of combination, interactions, proportions, and 
variations in the elements concerned At Rotham 
sted it has been realised that although an enormous 
mass of data was being accumulated, it was not 
being employed to the best advantage by older 
methods of examination, and m consequence 
modem statistical methods have been applied 
These methods have opened up a new Ime of study 
— the study of the influence of nutrients on the 
reaction of the plant to environmental conditions, 
that is, the influence of soil and climatio conditions 


on the effectiveness of fertilisers Those m the best 
position to judge have deelared that, if the genera) 
character of a season could be predicted, appro- 
priate manun&l schemes could be recommended, or 
tables of expectancy of crop yield oould be con- 
structed for the guidance of insurance companies 
willing to insure farmers using recognised fertdiser 
mixtures against getting less than an agreed yield 
per acre 

Finally, wo must not, in contemplation of a rosy 
future, lose sight of the realities of the present 
Unless new knowledge is acquired, unless education 
in the modem use of nitrogenous fertilisers is 
advanced, the danger of overproduction may be 
groat Mr F (’ 0 Speyer, tho general manager 
and a director of Nitram, Ltd , estimated that if 
announced programmes in various countries are 
earned out, there should be an extra production of 
about 2i million tons of mtrogen between June 
1928 and June 1931 He calculates that, although 
92 per cent of this could be absorbed by Europe 
alone if applied to main crops at the rate of 0 8 cwt 
per acre, the additional world population in this 
period would not consume more than half of the 
extra food which would thus bo available On 
the other hand, Hr Bueb, managing director 
of the Stickstoff Syndikat, has pointed out that 
the monetary return on the use of mtrogen has 
steadily risen, and the prices of foodstuffs have 
been kept down The problem of production is 
subjoct to the economic laws, but co operation be- 
tween the forces concerned — those directed by the 
chemist, the engineer, tho agriculturalist, and the 
plant breeder, is so full of economic possibilities 
that it would indeed lie unwise to base our 
estimate of to morrow’s need solely on to day s 
demand A A E 


Biology and Education 1 

By Prof F A E Oekw 


mHE method of education is the stimulation of 
J- the cells of the bram by impressions from 
without impressions provided by the casual and 
haphazard incidents of experience and by the 
deliberate and systematic agencies concerned with 
the imparting of facts and opinions The aim of 
education is so to guido the development of the 
individual that he can hope to discover his powers 
to recognise his limitations, and to determine the 
ways in which he may achieve the fullest degree 
of expression of his inherited mental and physical 
endowment in the circumstances, physical and 
social, in which ho will find himself Education, 
therefore, is concerned with the living individual 
Mid with the habitat in which this individual is to 
live and, living, achieve his destiny So also is 
biology, the scienoe which deals with the nature 
of living things and with the relation of these to 
their environment It seeks to find answers to the 
questions as to whence came man, what is man, and 
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whither goeth he These are the very questions 
that occupy the popular mind to day Surely the 
tasks of the educationist must be those of equip- 
pmg his experimental material with the ability to 
formulate these questions properly and of showing 
how and where their answers may be found 

Tho most conspicuous factor m the history of 
civilisation during the last two hundred years has 
beon the exploitation of physioal Nature by means 
of scientific knowledge Science has provoked and 
made possible a complete metamorphosis of the 
western world since the middle of the eighteenth 
century, and during this time science has been 
nurtured by industry The Europeanisation of 
the world had its origins in the developments of 
commerce, and the broadening of the mental outlook 
which distinguished the Renaissance was made 
possible by the increased wealth and tho increased 
leisure this commercial prosperity gave to western 
peoples The industrial revolution in England was 
but the inevitable sequel of the developments of 
trade during the period 1600-1760, and the present*- 
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day appreciation of scientific knowledge in relation 
to the practical affairs of life is again tne inevitable 
outcome of this industrial revolution 

It is because man has gamed so spectacular a 
control over his physical environment that scienoe 
exercises such a dominant influence in Western 
culture to day , and it is because commerce has 
encouraged the development of the physical sciences 
for its own ends that physics and chemistry and 
allied sciences have grown so amazingly But it 
is not because these sciences are so much more 
complete than are the biological that they find a 
place m the school curriculum It has yet to be 
shown that physics and chemistry are keener tools 
wherewith to fashion mind than is biology I sub 
mit that they are now taught simply because they 
have been taught, and because they are not only 
useful educational instruments but also profitable 
when the pupil is translated to secondary school, 
technical college, and university Industry is de 
mandmg men trained m the physical sciences, and 
a knowledge of these subjects, while it may be 
helpful m a cultivation of the art of living, is most 
certainly useful in the business of earning a living 
If men were bought and sold to day, as they used 
to be, doubtless human biology would possess an 
equal importance 

No part of one’s general education should be 
coloured, however, by any consideration of what one 
will do in order to live general education is con 
cemed solely with the development of an art of 
living, of teaching the developing individual how 
to think and how to feel and how to seek and gam 
opportunities for exercising these faculties Mam 
festly, durmg this period the individual must 
receive an introduction to science, since it is of the 
utmost importance that youth should acquire the 
scientific point of view Science has done more 
than merely give to man a marvellous power over 
material things it has revolutionised human 
thought It is this spiritual aspect of modem 
science that is its most significant virtue The 
revolution is still spreading, and it is in a world 
dominated more and more by this scientific habit 
of mind that our pupils are to live 

Science has completely changed the concept of 
authority Credulity is no longer accepted as a 
virtue and doubt as a sin The final authority m 
spiritual as w r ell as in temporal matters is no longer 
Scriptural phraseology and the traditional teachings 
of tne sages of antiquity The Old Testament is 
no longer accepted as a trustworthy text book 
of human biology Belief must now rest upon 
evidence that is open to examination, and critical 
judgment has usurped the place of authoritative 
statement To day, mankind demands the right 
to seek the truth and to extend it without re- 
striction facts, verifiable faots, are the only 
justification for authoritative statement This 
concept has to be presented to and accepted by 
tho youth of to day 

It was this revolution in human thought that 
led to the replacement m education of the asceti 
cism and scholasticism of the Middle Ages by the 
humanism of the Renaissance and later to the 
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replacement of this in turn by science To escape 
from the scholasticism that was becoming obnoxious 
it was necessary to turn to the literature of Rome 
and Greece Latin, the language of the learned, 
became the vehicle of the new humanistic philo 
sophy, and, because the new ideal found its counter 
part in the thought of ancient Greece, Greek 
became the pathway to this older source of 
European culture For these reasons, Latin and 
Greek assumed positions of great importance in 
education Times have changed, yet even now 
the position of these classical languages in educa 
tional schemes is robustly defended, though the 
original need for their teaching has disappeared 
The authority of tradition, enunciated in the 
pronouncements of classical scholars, no longer 
convmces The average man can, and should be 
encouraged to, capture tho spirit of this humanism 
m adequate translations and interpretations , if 
these do not exist, then the classical scholar is 
blameworthy no one can afford to disregard the 
attitude of mind which requires that there shall be 
a spiritual joy in living and a confidence m the 
future, but the languages themselves are now the 
delicate hobbies of such as find more joy in tho 
contemplation of the affairs of yesterday than m 
the adventures of living to morrow Every man 
does not require a knowledge of Greek, but he will 
require each day and every day a knowledge of 
the physico chemical mechanism that is himself 

Tne acid test of scientific method is now applied 
in education, and the classics have been eroded 
Tho day of passive acceptance of that which is, 
because it has been, is passed It will be agreed 
that we are incredibly ignorant of what constitutes 
scientific procedure m education It will be agreed, 
further, that because certain time honoured stan 
dards have been overthrown the new ones are not 
necessarily final The value of science m the 
school curriculum is that it can replace adequately 
the humanistic philosophy of life in combating and 
vanquishing fear of the unknown This it is that 
physics and chemistry do, and that biology could 
do even better The time has already arrived when 
physics and chemistry, sciences that deal with the 
phenomena of man’s environment, should make 
room for biology, for it is biology more than any 
thing else that is modifying human thought 
To day, the philosopher recognises the biological 
foundations of philosophy, the theologian the bio 
logical development of theology, the historian tho 
biological framework of historical events But 
more important than all this is the fact that the 
average citizen is intensely interested in the bio 
logical nature of his own existence Biology 
occupies a pivotal position in human understanding, 
for mankind, having conquered its environment, 
is now seeking the control of itself and its destiny 
The life of every man is affected in all its aspects 
by the two great generalisations of biological 
science — the theory of the cell and the theory 
of organic evolution An introduction to these 
theories should therefore be given to all as part of 
their general education 

In the specialised scientific education that follows 
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upon the general, biology is a necessity , it is 
as indispensable for the embryomo chemist and 
physicist as are physics and chemistry for the 
biologist Biology is no longer fragmented into 
the watertight compartments of zoology, botany, 
and physiology Comparative morphology is no 
longer over-emphasised, and through the develop 
ments m genetios, ecology, and experimental 
morphology the b&mers between zoologist, botanist, 
and physiologist have been broken down The 
necessity for studying the physioo chemical pro 
cesses of living organisms requires that the biologist 
shall be physicist and chemist as well, and the 
physicist and chemist with a knowledge of biology 
can find ideal material for the exorcise of their 
techniques — the day of the biochemist and bio 
physicist has already dawned 

Biology in its origin was closely associated with 
medicine and with agriculture "Die more scientific 
medicine and agriculture become the greater will 
be their demands upon biological science As 
biology becomes more exact in its conclusions it 
will claim an even greater value m the social 
sciences, m which fields its mam contribution as yet 
is the point of view which it imparts But the 
significance of zoological and particularly of medical 
knowledge is becoming evident to the social worker, 
whose eagerness for the facts of heredity and 
hygiene is remarkable and will persist When once 
there has developed a biology of tho group, a 
scientific interpretation of human behaviour, then 
biology will indeed exert a most profound effect 
upon the social activities of humanity The 
problems of evolution are no longer solved through 
the exercise of pure dialectic , biology has pro 
grossed towards the method of experimental 
analysis, and because its conclusions rest in 
creasmgiy upon experimentation they are held 
in higher esteem The voice of tho biologist is now 
eagerly heard, because he speaks of facts that 
cannot be denied, of facts that conoem the welfare 
of mankind 

Biology is not commonly included m a school 
curriculum, for tho reason that the headmasters 
of yesterday had no knowledge of tho biology of 
to day It cannot be expected that most teachers 
of physics and chemistry should themselves agitate 
for the appointment of a biological colleague, for 
the reason that it is quite obvious that the total 
amount of time allotted to science in the school 
curriculum cannot be advantageously increased, so 
that if biology enters the school it must necessarily 
reduce the time now given to physics and to 
chemistry It is but to be expected, however, that I, 
a professional biologist m spite of my school educa- 
tion, should seek to advance the interests of my own 
subject Science advances through the general 
acceptance of its teachings as much as by additions 
to knowledge The teacher who pursues the 
implications of science and induces others to 
i follow his example is no less important to scientific 
""progress than he who contributes to the establish- 
ment of some technical generalisation 

In a university curriculum there is no time to 
present biological facts in a romantic fashion, and 
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in any case the student’s oapaoity for recognising 
the wonders of the living organism that is himself 
is spoiled somewhat by the economic necessity of 
equipping himself vocationally in the shortest 
possible tune He may become a biologist in later 
years, but at the university he is far too much 
occupied in his painful metamorphosis into a 
doctor, an agriculturalist, a veterinarian, an ento- 
mologist, or what not Only those matters that 
seem to possess an importance to him m his 
professional capacity are of any real interest to 
him during this phase Seldom does he capture 
the spint of science , scarcely ever does he exhibit 
the scientific attitude of mind Soon we shall see 
biology alongside chemistry and physics as a pre 
registration subject it would be that even now 
if the mechanism for teaching it existed in the 
schools I, for one, look forward to the time when 
biology will be taught m the Bchools by carefully 
trained men, for school is the place where one should 
receive one’s introduction to biology That is the 
time and the place to give to the temperamentally 
suitable the spint of the naturalist This should 
be the endowment the school should give to youth 
At the present time the schools are providing 
the universities with a more than adequate 
supply of botamcally attracted maidens, whereas 
what we need is an increased supply of young 
men who know that they are destined to be 
biologists It is not because chemistry and physics 
are ultimately more profitable than biology that 
so many university students attend these courses , 
it is because so few have had biology at school, 
and because the majority of youths are urban- 
bred At the present time thete is a demand for 
men with a biological equipment that cannot be 
supplied Imperial schemes for the advancement 
of agriculture are even now being embarrassed in 
their development because there are no young 
biologists to accept the posts that have been 
created In the Dominions and Colonies, agri- 
culture is the all-important industry, and m 
agriculture a knowledge of biology is of greater 
usefulness than is a knowledge of physics Com- 
monly, I am asked for advice concerning the 
prospects for a trained biologist I answer that 
a well tramed man of suitable personality can 
readily start on a career which offers him a salary 
advancing from about £300 to £1000 To those who 
argue that this is not so good as a career in medicine, 
law, or commerce, I reply that I, for one, get from 
life rewards that oannot be found outside biology 
What is more important to humanity than the 
manufacture of helminthologists, entomologists, and 
the like is, however, the further extension and 
democratisation of the evolutionary conoept It 
was this that overthrew the medieval theology and 
completed the enlarging of the mental horizon of 
humanity Man’s notion of himself has changed 
from that of a being recently created and awaiting 
a day of reckoning in a not too distant future to 
that of a being originating as part of orgamo Nature 
and set m a universe without beginning and without 
end This intellectual revolution has emancipated 
countless men from the bondage of authority It 
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must free all The evolutionary concept has been 
applied to religion and to philosophy Its mfluenoe 
is seen in sociology in the inoessant questioning of 
the necessity for existing conditions — it has shaken 
the whole edifice of social tradition Disease and 
crime are no longer regarded as inevitable con 
sequences of the organisation of society to be 
treated by curative measures They are being 
attacked with all the scientific knowledge that we 
now have, and it is intended that they shall be 
eliminated by the evolution of a type of man and 
a form of society in which they will not exist 
Man is no longer content to allow natural forces to 


work their will upon him , he has challenged 
Nature, bending it to his will, and hereafter will 
direct his own evolution 

The biological discovery of man’s place in Nature 
has created the need for a biological framing for 
priests and law makers, for further developments 
of civilisation will be made possible only through 
the growth of biological knowledge The nine 
teenth century saw revolutionary advance in the 
physico chemical field , the twentieth will see oqual 
advance in the domain of biology In the past, 
man’s control has been over mammate things now 
the oonquest of living Nature has begun 


Antarctic Discoveries 


I N his rune hours’ flight of 1200 miles over Graham 
Land on Dec 19, Sir Hubert Wilkins made dis 
oovenes of great value This was the first flight 
ever made in Antarctic regions and shows the value 
of air transport for the explorer in a part of the 
world where pioneer work has yet to be done In 
a few hours, travelling at a speed of 120 miles an 
hour, Sir Hubert reached farther south than any 
ship has over been able to penetrate on the eastern 
side of Graham Land, where Captain Larsen in 
1893 had managed to reach lat 68° S Previous 
knowledge of the coasts of Graham Land ended, 
with any detail, on the eastern side in about lat 
06° S , and on the western side in about lat 69° S 
Beyond these latitudes, and even to the north of 
them in many places, knowledge was very sketchy 
The mam features of Sir Hubert Wilkins’ dis 
oovenes can be gathered from his dispatches to 
the Times From Deception Island he and Lieut 
Eielson flew south over the high peaks of Trinity 
Peninsula and the Kmg Oscar coast, and almost 
exactly on the Antarctic Circle found an ice filled 
twisting channel joining the Weddell and Bellings 
hausen Seas The eastern end seems to open 
between the Weather (Wetter) Island of Larsen 
and another large island lying about 50 miles farther 
south From the description, this island would 
appear to belong to the zone of basaltic rocks that 
lies to the east of the folded zone of Graham Land 
The eastern end of this strait was missed by 
Larsen and Nordenskjflld Larsen was too far east 
owing to the wide ice shelf on that coast preventing 
his ship approaching, and Nordenakjold’s farthest 
south on nis sledge journey m 1902 was about lat 
66° S Yet at that point he had a vague suspicion 
of the existence of a very long inlet if not a strait 
At its western end the strait discovered by Sir 
Hubert Wilkins no doubt opens into the great 
Auvert Bay whioh Dr Charoot placed north of his 
Loubet Land Auvert Bay has not been explored 
and its eastern end is left blank on the charts 
The Times reports that this new strait has been 
named Crane Channel 

Farther south Sir Hubert Wilkins reports that 
the rugged ranges of South Graham Land deorease 
m height but rise again towards lab 70° S In 
that latitude there exists a second strait, named 
Stefansson Strait, forty to fifty miles wide joining 
the Weddell and Bellingshausen Seas Beyond tins 
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the ice cliff which borders the Weddell Sea from 
Coats Land westward seems to continue Very 
possibly it continues through the strait, borders the 
Paciho Ocean, and reaches King Edward Land 
About here Sir Hubert was forced by lack of fuel 
to turn, but he writes of the ice covered surface 
sloping upwards to the south, which suggests the 
high plateau of Antarctica This part of Antarc- 
tica receives the name of Hearst Land Tho mam- 
land of the southern oontment is probably entirely 
of the same plateau structure with conspicuous fault 
ranges in the Ross Sea area The theory that any 
part of the mainland is a region of Andean folding 
must now apparently be abandoned 

These details will of course be ampbfied in the 
course of time and the photographic record of the 
flight will help to make the picture complete At 
present the news suggests that the folded ranges 
of Graham Land are lost by depression in about 
lat 70° S They probably skirt the ice covered 
plateau of Antarctica, appearing as emerged land 
m such areas as Alexander Island, Charcot Land, 
the voleame Peter Island, and perhaps Kmg 
Edward Land So little, however^ is known of 
Kmg Edward Land that its participation in the 
Andean folds cannot be stated with certainty 
The existence of many large tabular bergs off 
Alexander Island, which appears to lie near the 
western end of the large strait, suggested to Dr 
Charcot many years ago that shelf or barrier ice 
could not be far distant from that coast 
Sir Hubert Wilkins’ discoveries thus throw light 
on one of the chief problems of Antarctica, namely, 
the relation of the folded Andean structure of 
Graham Land and the plateau structure of Victoria 
and adjacent lands and probably of Coats Land 
The more striking discovery of the straits across 
Graham Land is actually of less importance It 
has been known since the dayB of the Belgtca 
expedition towards the end of last century that 
Graham Land was a heavily submerged area Its 
continuity with the folds of South America has 
been lost by sUbmergenoe Belgian and French 
expeditions on the west, and Swedish and other 
expeditions on the east, have shown the extent of 
submergence m outlyuig archipelagoes and deep 
inlets Channels crossing from coast to coast are 
not surprising in such aland In South America 
such channels occur In the for south These newly 
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discovered straits are probably seldom if ever clear 
of ice in fact, they are probably filled with shelf 
or barrier ice rather than sea loe 

Unfortunately, Sir Hubert Wilkins could not 
land, as his machine had wheels and he saw only 
snow surfaces fit for ski But the discoveries show 
the way for future work, which it is to be hoped 


may be done at least in part by Sir Hubert him- 
self during the present season A flight from 
Deception Island to Com Byrd s base at the Bay 
of Whales in the Ross Sea oould not fail to have 
interesting results, but it would be a long flight 
and a far more hazardous than the one already 
accomplished R N R B 


Obituary 


Dr C R Young O B E 
( iH ARLES ROBFRT YOUNG was bom at 
V Nottingham on Mar 4 1880 and was the son 
of Robert Young a bank actuary of that city He 
receivod his early education at the Nottingham 
High School, and from there went to the Royal 
College of Science, where he remained from 1899 
until 1901 He obtained the B Sc degree of the 
University of London and was then appointed 
lecture assistant to Prof Purdie of St Andrews a 
position which he held until 1903 

In 1903, Young was appointed research assistant 
to Prof Purdie and lecturer m the University and 
until 1907, was engaged jn carrying out some 
important researches with Prof Purdie Among 
these may be noted a paper on the alkylation of 
rhamnose and one on the optically active forms of 
alkyl oxysuocimc acid two important applications 
of the reaction for the alkylation of hydroxy com 

S ’ introduced by Purdie which has proved so 
in elucidating the constitution of the sugars 
He was awarded the D So degree of the Umvorsity 
of St Andrews on the results of his research work 
From 1907 until 1915 he held the post of lecturer in 
chemistry at the University of Sheffield, and here 
although his duties prevented him from continuing 
his research work, he proved himself to be an able 
and effective teacher 

When the late Dr A W Crossley, early in 1910 
resigned the secretaryship of the Chemical Warfare 
Committee in order to take over the control of the 
then newly established experimental station at 
Porton, he was moved to recommend Young for 
the post for Crossley was a great judge of men and 
had recognised Young’s special qualifications while 
acting as external examiner at St Andrews and 
Sheffield From this date until the end of the War 
Young fully justified Crossley s choice and earned 
out the duties of his difficult office with that tact 
discretion, and thoroughness which characterised 
all his work He endeared himself to all members 
of the Committee by his willingness to Berve and 
by his innate modesty and unfailing courtesy 
When in 1919 there arose the question of the 
appointment of a technical officer for the Depart 
ment of Scientific and Industrial Research, the three 
members of the Committee, who were also members 
of the Advisory Council of the Department, were 
unanimous in recommending Young for the new 
post 

Young served the Department for nearly ten 
years, and wob, at the time of his death, secretary 
of the Scientific Grants Committee All those who 
came in contact with him, both in his official and 
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personal capacities, recognised his true worth He 
had a kindly rather shy, temperament and a very 
lovable disposition Self effacing and modest, he 
nevertheless held his views strongly and was quiok 
to express them with force when occasion required 
He was created an Officer of the British Empire 
for his War services He died on Dec 26 last, 
after a brief illness, and leaves a widow and two 
daughters JET 

Wb regret to record the death of Dr Dawson 
F D Turner at the age of seventy one years He 
was one of the few medical men who took up the 
study of X rays in medical work m the real pioneer 
days Unfortunately, he suffered from the rays 
when their dangerous character was scarcely 
known, but this did not prevent many years of 
excellent work on his part He was head of the 
X ray department in the Edinburgh Royal In 
firmary for nearly twenty five years, and during 
this time contributed original papers on the subject 
of X rays and medical eleotncity His book on 
the therapeutics of radium wfi* one of the first, if 
not the first, published in Gftud Britain He was 
a vice president of the Rontgen Society and at one 
time president of the Royal Scottish Society of 
Arts 

Wb regret to announce the following deaths 
Prof John M Coulter, professor of botany in the 
University of Chioago from 1896 until 1926 and a 
foreign member of the Linnoan Society of London, 
who has been editor of the Botanical Gazette since 
1875, on Dec 23 aged seventy seven years 
Mr J S Diller, who served with the U S Geological 
Survey for forty one years and was well known for 
his studies of the geology of the Pacific Coast, on 
Nov 13, aged seventy years 

Dr Alois Kreidl, professor of physiology in the 
University of Vienna on Deo 0, aged sixty four years 
Prof F P Leavenworth emeritus professor of 
astronomy m the University of Minnesota known for 
his work in astronomical photography, on Nov 12, 
aged seventy years 

Sir Charles Macara, Bart , founder of the Inter 
national Federation of Master Cotton Spinners’ and 
Manufacturers Associations and widely known in 
industrial circles, on Jan 2, aged eighty three years 
Prof E H L Schwarz, professor of geology m 
Rhodes University College, Grahamstown, South 
Africa, on Dec 19, aged forty five years 
Sir Henry Trueman Wood, secretary from 1879 
until 1917 of the Royal Society of Arte, on Jan 7, 
aged eighty three years 

Prof Alexander Ziwet, professor of mathematics at 
the University of Miohig&n since 1888, and an associate 
editor of the Bulletin of the Mathematical Society, on 
Nov 18, aged seventy five years 
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News and Views 


Thk descriptive statements which have been 
published from time to time indicate both the nature 
of the King’s illness and the treatment adopted more 
fully than is possible in the daily bulletins and enable 
a clear picture of the course of the malady to be formed 
The illness began as a streptococcal septicaemia, with 
later localisation of the infection between the base of 
the right lung and the diaphragm such a ' fixation 
abscess ’ is of favourable imjiort, since its appearance 
is usually followed by a lessening of the general in 
fection Apart from treatment directed towards 
the maintenance of the patient’s strength, including 
the assimilation of appropriate nourishment, the aim 
has been to aid the development of the body's defences 
against the attack of the micro organisms and to 
maintain the blood and tissues generally in as nearly 
normal a condition as possible Thus the application 
of ultra violet rays to the skin in suitable dosage 
should result in an increase m the bactericidal power 
of the blood , whilst the organisms in the abscess 
cavity m the chest can be more directly attaoked by 
the apphcation of antiseptic solutions For this 
latter purpose a solution of hypochlorous acid con 
taming active chlorine, whioh was developed during 
the War by Carrel and Dakin for the treatment of 
septic wounds, has been used its advantages are 
that it is almost non toxic to living tissues, including 
the white oells of the blood which enter the abscess 
cavity to ingest and destroy the organisms, although 
acting dolotenously upon the organisms thomselves 

In the early clays of the King’s illness the presence 
of the organisms in the blood stream resulted in a 
definite anicmia, but with the lessening of the infection 
the number of red blood corpuscles has increased again 
and a transfusion of blood has not been considered 
either necessary or advisable On the other hand, 
chemical examination of the blood has of late shown 
a deficiency of calcium, which is being combated by 
the administration of a salt of this element with 
parathyroid extract The parathyroid glands are 
known to have some control over the calcium meta 
holism of the body , experimental removal is followed 
by a fall in the blood calcium, accompanied by the 
development of muscular spasms known as tetany 
administration of an extract of the glands raises the 
blood calcium and abolishes the symptoms The 
extract is effective also in other conditions not obvi 
ously connected with disturbance of the parathyroid 
glands, in which the blood calcium has fallen to a 
subnormal level In the present case it is probable 
that the presence of the abscess m the chest has 
effected a dram of this element from the blood Eleva 
tiou of the blood calcium will also aid in raising the 
blood pressure, whioh has fallen below the normal 
level during the course of the illness Improvement 
appears to be taking place slowly, but surely enough 
to justify the hope that the King will be restored to 
his people 

Thk sixth annual meeting of British Zoologists was 
held m the rooms of the Zoological Society on Jan 6, 
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ninety zoologists being present The meeting dis 
cussed the interun report of the Royal Commission 
on National Museums and Art Galleries, and after a 
long and interesting discussion passed, unanimously, 
a resolution “ That the Trustees of the British Museum 
be approached in order to lepresent the urgency of 
putting upon an equal and independent basis the 
direction of tho two branohes of the British Museum 
at South Kensington and Bloomsbury ” The ira- 
fKji tant research work, not only in academic but also 
in economic zoology, which is carried out in the 
Natural History Museum is held by zoologists to 
justify an autonomy which does not at present exist 
Tho needs of the Museum and the nature of the work 
earned on in it differ so greatly from those of the 
library and archteological sections, that the necessity 
of conducting business through the accounting office 
at Bloomsbury necessanly involves a hindrance to itB 
work 

Thk meeting of British Zoologists also discussed 
the present shortage of trained zoologists for technical 
posts Instances in which it had been impossible to 
find a suitable applicant for most attractive posts 
wero reported Mr S G Tallents, the secretary of 
the Empire Marketing Board, showed that a con 
siderably increased demand for biologists may be ex 
pected from the tropical dependencies Tho shortago 
seems to depend on the unwillingness of students, or 
of their parents, to face the risks of undertaking a 
career in which the total number of posts is very 
small m comparison with the openings in such a 
profession as medicine or even with those available 
to chemists Tile attrac tiveness of zoology as a career 
is further decreased by the fact that even the most 
highly paid zoologists receive a salary which would 
represent no more than a very modest success in 
mediome or other professions In addition, zoological 
appointments fall to be made at irregular intervals, 
and aro unpredictable It is thus impossible to ensure 
a student whose interest is in fisheries reseaioh that 
thero will be a poet vacant four or five years hence 
when he finishes his university course Zoologists of 
the last generation pursued that science because they 
felt that it mattered, to them at any rate, more than 
other things , they trusted to their abilities to gain 
them a livelihood, even if a poor one The modern 
student wishes certainty, a permanent post with a 
pension The meeting passed a resolution in favour 
of the establishment of an association of professional 
zoologists and appointed a committee to consider the 
constitution of such a body 

Wb fear that the advocates of better and more 
extended biological teaching in schools will read the 
recant correspondence on this subject in the Times 
with mixed feelings The correspondence began with 
Sir Charles Robertson’s comments on Mr Ormsby 
Gore’s report of his visit to Malaya, Ceylon, and Java, 
whioh is the subject of the leading article in this 
week’s issue Sir Charles indicates four mam causes 
for the present unsatisfactory position our urbanised 
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and industrial outlook , the dominance of chemistry 
and physics in the school scienoe course , the con 
gee ted school curriculum , the newness of the subject 
He believes that until the situation in the secondary 
schools is altered, no amount of propaganda by 
government bodies and no changes in the attitude 
of the universities will avail in providing the greatly 
increased number of qualifies! biologists urgently 
needed in the Empiro In this he will be fully sup 
ported by those who have studied the problem of 
introducing a proper biological course into the schools 
Nevertheless, it is only an incidental reason, great 
though its material importance undoubtedly is The 
real justification is set out, almost alone among those 
taking part in the correspondence, by the headmaster 
of Dauntsey School * Biology has a spirit and soul 
as well as a money value ’ For the rest, the argu 
ments cover familiar ground The universities are 
blamed by some for unwitting obstruction, and are 
praised by others for encouragement in exoese of that 
warranted by present conditions Attention is directed 
to the disparity of income between leading biologists 
holding official positions, and moderately successful 
lawyers, doctors, and tradesmen — a contrast which 
loses much of its point because it applies to physicists 
and chemists as well, with the exception of a very 
few m the leading industrial organisations 

We can only hope that constant ventilation of the 
subject will help to direct attention to the analysis 
of the position and tho definite recommendations 
made in two reports, dealing with animal biology m 
the sohool curriculum, and science in the school 
certificate examinations, respectively, which were pro 
seated at the Glasgow meeting of tho British Associa 
tion If any doubt existod as to the urgent need of 
fully trained biologists in the Empire, it would be 
removed by Mr Ormsby Gore’s address on “ De 
velopments and Opportunities in the Colonial Em 
pire," given at University College, London, under 
the auspices of the Association of Scientific Workers 
He pointed out that nearly all the non self governing 
colonies have now readied the stage of evolution 
necessitating the establishment of a whole senes of 
technical services to assist their economic and cultural 
development The majority of the non self governing 
oolomes he m or near the tropics, and their resources 
are almost entirely agncultural Biologists, specialised 
in the numerous brandies of this science, are urgently 
needed in the agncultural field and in all branches of 
medical work In addition to this perhaps self evident 
need, there is the highly significant fact that in the 
very difficult task of educating the native population 
the only contacts between the mind of the Bntish 
teacher and that of the indigenous population are 
biological The natives cannot see any benefit in 
education unless it deals with their ever present pre 
occupations — their struggle for existence, the health 
of themselves, their animals, and crops 

The Council of the Physical Society has awarded 
the sixth (1028) Duddell Memorial Medal to Dr 
Charles Edouard Guillaume, the Director of the 
Bureau International des Poids et Mesures, Sdvres 
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The medal is awarded annually to some one who has 
oontnbuted to the advancement of knowledge by the 
invention or design of scientific instruments or by 
the disoovery of material used in their construction 
Dr Guillaume is known to the world for the invention 
of three metallic alloys of great importance, invar, 
elinvar, and platinite Industrially, the last one of 
the three is much the most important It is a nickel- 
iron alloy having approximately the same temperature 
coefficient of expansion os glass, so that it can be 
fused into glass and used as the wire for introducing 
the current into electric incandescent lamps Tho 
wire is frequently covered with a thin coating of 
copper to which the glass adheres, and in this form 
the wire is known as ‘ red platinum ’ As about one 
thousand million lamps are made annually, the saving 
between the cost of platinum wire, which was the 
only suitable material formerly available, and the 
alloy, approximates to £1 000,000 per annum 

The other two alloys associated with Dr Guillaume’s 
name are of great scientific importance Invar, a 
nickel steel, discovered in 1896, has practically no 
temperature coefficient of expansion so that the 
length of a surveying tajie made of it is almost un- 
affected by temperature Its use in accurate survey 
ing work has reduced the time taken to one fiftieth 
of that required a few years ago The pendulum 
rods of all modem first class clocks are also made of 
the same material The third material, elinvar, was 
invented by Dr Guillaume for the manufacture of the 
balance springs of watches The coefficient of elas 
ticity of elinvar does not change with temperature, so 
that the oontrol exerted by the spring does not vary 
with temperature It is estimated that about five 
million watches are made annually in which the 
balance springs are of this material In lug earlier 
scientific oareer, Dr Guillaume did a great deal to 
develop the accuracy of measurement obtainable with 
the mercury in glass thermometer His book “ Traits 
pratique de thermomiHne de precision,’’ published m 
1889, has remained the classic on the subject Dr 
Guillaume has published many papers connected with 
the standards of metrology, and his name is synony- 
mous with acouraoy of measurement He was ap 
pointed Director of the Bureau des Poids et Mesures 
in 1916, and received the Nobel Prize for physics in 
1920 

Thebe was an international celebration of Sir 
J C Bose’s seventieth birthday on Deo 1 In India 
the Maharaja of Nepal, the governors and chancellors 
of different universities, sent their delegates, and 
Rabindra Nath Tagore composed a special poem for 
the occasion Congratulatory messages were received 
from many leading representatives of progressive 
knowledge in Europe , and Romam Holland, the 
distinguished man of letters of the Sorbonne, Paris, 
wrote “ You have incorporated into the Empire of 
Spirit the new Universe of Life whioh only yesterday 
was taken as unconscious, dead and buried in the 
night ” The National Research Institute, Nanking, 
sent the message that “ the world looks to you to hft 
scienoe into the realm of Spiritual Reality All Ana 
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shares in your glory ” Sir J C Bose m course of his 
reply, sud that he had “ for the last forty years worked 
towards winning for India a recognised place among 
federation of nations by her contributions for extend 
ing boundaries of knowledge The world is to day 
divided into warring hosts threatening the very exist 
enoe of civilisation There is only one way to save 
world wide nun, and that is by intellectual co opera 
tion for the common benefit of mankind ” At a 
meeting of the Senate of the University of Calcutta on 
Deo 8, a resolution was passed congratulating Sir 
J C Bose on the work he has done for the advance 
ment of science 

In a jiaper entitled “ Eoonomic Application of 
Electricity to Low Temperature and Heating Pur 
poses,” read before the Institution of Heating and 
Ventilating Engineers on Jan 2, Mr O Wilkinson 
described an economic application of electricity for 
heating purposes by means of a ‘ change circuit ’ By 
this means the load factoT of supply stations can be 
increased and domestic electric heating becomes a 
possibility on cost alone Mr Wilkinson said that, 
assuming an increase in load factor from 25 per cent 
to 75 per cent, thoro were available during the year 
1927-28 for heating purposes the enormous total of 
19,855,701,260 kilowatt hours at $ penny This 
amount is being increased every day with the growth 
of the constant voltage supplies Energy in the form 
of electricity has the advantage that it can be readily 
delivered at any point where heat is requited, and the 
expense of pipe transmission and heavy heat losses of 
transmission are saved Each floor of a building, and 
if necessary oach radiator or panel, may have its 
separate storage cylinder which will absorb the con 
stantly varying amount of energy received from the 
‘ change circuits,’ thus forming a heat reserve to be 
drawn upon at such times and rates as req lured to 
maintain uniform temperature under all weather 
variations The absence of combustion and the pro 
ducts of combustion enables these oylmdera to be 
placed in positions where any radiation loss is usefully 
employed, and the whole system lends itself readily 
to convenient applications not obtainable with any 
other form of heating 

Noise, it is becoming realised, is an important and 
to some extent preventible affliction which civilised 
and gregarious human beings are called upon to suffer 
Although, in a strictly scientific sense, all noise is not 
harmful, or even unwelcome, the pleasant noises are 
generally called by some other name Among the 
definitely deleterious varieties is undoubtedly that of 
modem road traffic, and any means of dealing with 
that part of the nuisance amenable to treatment — 
provided such means are reasonably economical, fairly 
effloient, and not unduly inconvenient — are bound to 
attract the serious consideration of highway engineers, 
of medical men, and of dwellers in noisy cities In a 
paper read by Lieut Col T H Chapman at the 
conference on rubber roadways and floor oovenngs, 
held under the auspioes of the Institution of the 
■Rubber Industry and the Rubber Growers’ Assooia 
tion on Jan 3, a useful survey of progress in the 
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employment of rubber for this purpose was presented 
It is not claimed that rubber is, in every sense, an 
ideal material, for such would exhibit absolutely no 
deterioration or wear under usage and weather 
Rubber is, however, smooth without being slippery, 
hard yet resilient, impervious to moisture, dustless, 
and easily cleaned , it absorbs vibration, diminishes 
noise, and requires no maintenance , hence rubber 
goes a long way towards meeting the requirements of 
the ideal Whilst granite setts, asphalt, and wood 
blocks all have their distinctive advantages, there are 
special areas where the cost of rubber should not be 
allowed to obscure its obvious merits The latest 
examples of rubber paving laid m London are on the 
approach to Freeh Wharf (London Bridge), in New 
Bridge Street (Blackfnars), Thurloe Place (South 
Kensington), and Croydon Road (Anerley), at Edin 
burgh in Shandwick Place, and at Glasgow in 
Buchanan Street Lieut Col Chapman indicated 
directions m whioh technical difficulties are still 
obstructive , at present, for example, rubber cannot 
bo laid and then vulcanised in situ, although an 
advance in the direction of ‘ carpeting ’ with vulcan 
ised rubber appears practicable So far as reduction 
of noise is concerned, tests in Whitehall showed that, 
compared with wood paving, the reduction was 30 per 
cent, that the residual noise was less objectionablo, and 
that vibration was diminished 

Rubber flooring was discussed at the same con 
ference by Dr S S Pickles Hero the problem 
is less of a technical than of an educational nature 
The reputation of rubber as a floor covering is well 
estabbshed, and despite the somewhat high initial 
cost, the low price of rubber now affords wider 
opportunities for its employment Its shock absorb 
ing properties and comparative noiselessnesB are self 
evident advantages It is, moreover, interesting to 
note that its use in a London church was attended by 
an improvement m the acoustic properties , rubber 
flooring thus absorbs sounds already produced 
Further, the jioor conductivity for heat and olectncity , 
the resistance to abrasion, and the fact that it is 
waterproof and non absorbent, all contnbute sigmfi 
cantly to its claims for a more widespread public and 
domestic use Dr Pickles gave much information 
concerning the types and properties of rubber floor 
coverings whioh should prove of service to an architect 
desiring to develop flooring schemes in keeping with 
the character of his structure Incidentally, he men 
tibned that he had had under personal observation 
for nearly twenty years rubber floors in a chemical 
laboratory and in a power house , both were still in 
excellent condition as regards wear When referring 
to the types of apparatus employed in estimating the 
suitability of rubber and rubber compositions, and 
to the need for constant examination and control of 
products on the part of manufacturers, he said that 
if a composite plate of rubber and steel is subjected 
to a sand blast, the steel portion may be worn com 
pletely through, leaving the rubber almost unaffected 

The Institution of Chemioal Engineers has decided 
to institute, m commemoration of the late Lord 
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Moulton, two awards for papers on chemical engineer 
Ing subjects The senior award will consist of a 
medal in gold, bearing a likeness of Lord Moulton on 
the obverse, and be awarded for the best paper of the 
year of a mature character, read before the Institution 
and published in the Transactions The award will 
not be confined to members of tho Institution The 
junior award will consist of a similar medal in silver, 
with a pnze of books to the value of £3, for which 
graduates and students of the Institution only ■will be 
eligible The award will be made for the best paper 
of the year communicated to the Institution, and 
deemed of sufficient ment to be published m the 
Transactions 

In connexion the World Engineering Congress whioh 
will bo held at Tokyo on Qct 29-Nov 22 by the 
Kogakkai, or Engineering Society of Japan, and 
supported by the J apanese Government, a oonforenoo 
of representatives of twenty three institutions and 
societies met recently at the Institution of Civil 
Engineers to consider the best means by which British 
representation at the congress could be organised As 
a result, “ The British Committee on the World hngin 
eenng Congress m Japan” was formed, having its 
secretariat and place of meeting provided by the 
Institution of Civil Engineers The Committee has 
as its objects the organisation of a party of British 
engmoers to attend tho Congress, and the securing of 
papers for presentation, and a small executive com 
mittee under the chairmanship of Sir Brodie Hender 
son has been appointed The Congress will be tho 
first of its kind held in Japan, and it is evident that 
tho Japanese with their usual energy aro making every 
effort to make it worthy of the progress achieved in 
that country Jt is therefore the earnest wish of the 
Committee to awaken the interest and enlist the 
support of engineers, so as to ensure adequate British 
representation at the Congress by the presenoe of a 
largo party of delegates and by the presentation of a 
number of papers 

Radio advices from tho non magnetic yacht 
Carnegie, which left Balboa, Canal Zone, on Oct 25 
for the first passage in the Paoifio of her Cruise VII, 
state she arrived at Easter Island on Deo 6, four days 
ahead of her schedule, with all well on board and after 
a fine trip with ideal weather conditions and no storms 
The observ ational work during the passage from 
Balboa to Easter Island included 68 magnetic stations, 
10 ocean and tow net stations, 70 sonio depth 
determinations, 24 pilot balloon flights, 6 evaporation 
series, 23 biological stations, 25 days of photographic 
records of atmospheric electric potential gradient, and 
four 24 hour runs of other atmospheric electric 
elements Because of a slight leak which developed 
in the depth'finder oscillator (mounted on the keel of 
the vessel), echoes for soundings have been obtained 
through firing of a shotgun at the end of a pipe 
extending 20 feet below the surface , the results with 
this emergency arrangement have cheeked well with 
depths determined by wire and pressure 

In commemoration of the centenary of the birth 
of John Innes, the oouncil of the John Innes Horti 
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oultural Institution, Merton, is holding a conference 
on polyploidy as a source of species and horticultural 
varieties, on {Saturday, Jan 19, at 2 30 p m All who 
are interested are invited to attend , tea will be 
provided 

On Tuesday next, Jan 15, at 5 15, Dr F A Freeth 
will begin a course of two lectures at the Royal In 
stitution on critical phenomena in saturated solutions, 
and on Thursday, Jan 17, Major Gordon Mome de 
livers the first of two lectures on Roman London 
The Friday evening discourse on Jan 18, to be de 
livered by Sir William Bragg, will describe further 
progross in crystal analysis, and, on Jan 25, Prof 
A C Seward will speak on the vegetation of Green 
land 

In connexion with our article entitlod “ A Neglected 
Aspect of Scientific Research ” (Natube, Deo 15, 
p 913), it is of interest to know that the British 
Society for International Bibliography has recently 
been formed to deal with questions of classification 
It is a daughter society of the Institut International 
de Bibhographie and has its headquarters at the 
Science Library, South Kensington, London S W 7, 
where tho Brussels Decimal Classification is used 
The honorary secretary is Mrs S M Tntton 

Recent issues of the Daily Science News Bulletin 
(by Science Service, Washington D C ) direct atten 
tion to the great epidemic) of influenza which is 
spreading widelj over the United States, and has 
also reached Canada Cases of ordinary so called 
influenza usually occur mostlv in Tanuary and 
February, while ‘ epidemio influenza ’ ooours at any 
and all times of tho year This suggests that the 
present outbreak is one of epidemic influenza, the last 
visitation of which was in 1918 

Mr J T Cunningham writes to point out a 
mistake in the use of terms which occurs in a review 
by Prof Karl Pearson in Nature of Dec 22, 1928, 
p 955, column 2, line 7 Although the meaning of 
the passage was probably clear to most readers. 
Prof Pearson is glad to have an opportunity of 
correcting the sbp What he intended to say was 
that “the lack of anterior pigment as judged by a 
lens is asserted to indicate that the individual has 
a truly blue eye , and will produce gametes carrying 
a recessive unit factor for blue Two such lens tested 
individuals will produce only true blue eyed children ” 

The latest catalogue of Messrs Dulau and Co , Ltd , 
32 Old Bond Street, W 1, is No 163 It gives the 
titles of upwards of 900 second hand books of bo tarn cal 
interest, classified under the following headings 
Herhals, early gardening, fruit culture, etc , pnor to 
the year 1700 , horticulture, gardening, fruit culture, 
etc , after the year 1700 | botany, botamoal travels, 
agriculture, etc , and cryptogams, plant pathology, 
etc 

Messrs Ooilvv and Co , 20 Mortimer Street, 
London, W 1, have sent us a catalogue of shop* 
soiled and second hand instruments and apparatus, 
mainly mioroscopical Messrs Ogilvy have decided 
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to discontinue their second hand department and in 
oonsequtence are disposing of their second hand 
stock, whioh includes a large and varied selection of 
microscopes and accessories and microscope prepara 
tions 

Am ications are invited for the following appoint 
meats, on or before the dates mentioned — A technical 
assistant at a Naval Experimental Establishment — 
The Secretary of the Admiralty (C E Branch), White 
hall, S W 1 (Jan 12) A head of the Department of 
Pharmaoy in the Bradford Technical College — The 
Principal, Technical College, Bradford (Jan 16) A 
lecturer in physios and electrical engineering at the 
Handaworth Teohmoal College — 'The Chief Education 
Officer, Education Office, Counoil House, Birmingham 
(Jan 19) A science master at the Lawrence Royal 
Military School, Sanawar, India — The Secretary to the 
High Commissioner for India (General Department), 
42 Grosvenor Gardens, London, S W 1 (Jan 19) A 
lecturer in civil engineering and building trades work 
in the Engineering Department of the Portsmouth 
Municipal College — The Secretary, Municipal College, 
Portsmouth (Jan 25) A junior scientific officer 


under the Directorate of Scientific Research, Air 
Ministry, for research in applied physics, chiefly 
in connexion with aeronautical instruments — The 
Chief Superintendent, RAE, South hamborough, 
Hants (Jan 26) An investigator at the Mines 
Department Testing Station at Sheffield — The Under 
Secretary for Mines, Establishment Branch, Mines 
Department, Dean Stanley Street, S W 1 (Jan 28) 
A principal of the Government Technical School, 
Accra, Gold Coast — C A [T ], The Secretary, Board 
of Education, Whitehall, S W 1 Scottish candidates 
— [T ], The Secretary, Scottish Education Depart 
ment, Whitehall, S W 1 (Jan 28) An engineering 
assistant m the County Surveyor’s Department of 
the Wilts County Council — The Clerk of the County 
Councd, County Offices, Trowbridge (Jan 28) A 
research assistant (botanical) and a research assistant 
(an entomologist) in the department of plant patlio 
logy of the Albeit Agricultural College, University 
College, Dublin, for the investigation of virus disoases 
of plants— The Seoretary, University College, Dublin 
(Jan 31) A lecturer in physios in the University 
of Western Australia — The Agent General for Western 
Australia, Savoy House, 116 Strand, W C 2 (Jan 31) 


Our Astronomical Column 


Elongation of Mercury — The easterly elonga 
tions of Mercury in spring are the most convenient 
and favourable of the year for observing this planet 
lhey occur in 1929 on Jan 22 and May 16, and the 
former will afford some excellent opportunities for 
viewing the planet from about Jan 14 until Jan 28 
On Jan 18 Mercury will set about 1$ hr after the 
sun, on Jan 20 about If hr later It will be 
brighter before the date of elongation than afterwards, 
so that observations should be attempted during the 
third week of the month It will be moving in an 
easterly direction amongst the southern stars, but at 
the close of January will appear stationary in the 
western region of Aquarius 
The times of setting and apparent brilliancy of the 
planet will be as follow 


Mercury Set* ^Kiler' 
(GMT) Luetre 

Jan 14 17* 38“ -0 74 
„ 18 17 47 - 0 70 

„ 18 17 67 -0 02 

„ 20 18 8 -0 50 


Meroury Set* HUMLar 
(0 M T ) Lurtre 

Jan 22 18* 12“ -0 34 

„ 24 12 10 -0 18 

„ 20 18 18 -0 02 


The brightness of the planet will therefore exceed that 
of such stars as Vega and Arcturus, and with a dear 
sky there should be little difficulty in detecting it 


Real and Fictitious Meteor Radiants — V A 
Maltzev of Leningrad contributes a paper on this sub 
jeot to A»tr Nachr , 6604 He quotes Dr C P Olivier 
as saying that he was prepared to find that half the 
radiants m his catalogue did not correspond with real 
meteor streams The rule adopted was that a radiant 
needed at least four meteors on the same night passing 
through a circle 2° m diameter to establish it 
Experiments were made at Leningrad by letting pins 
fall at random on a horizontal board graduated to oorre 
spond with a region of the sky extending over 90° m 
right ascension and 75° m declination The point of the 
pm denotes the direotion of motion It would seem 
that very accurate horizontally of the board is neees 
sary, otherwise the pins have a tendency to roll about 
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their points The conclusions drawn from the expon 
ments are that more than half the published radiants 
are fictitious, and that more than 4 meteors through a 
2° circle are required to establish a radiant With a 
total of 100 meteors observed, it is considered that 1 1 
meteors through a 2“ oirole are required As the total 
number of meteors observod becomes loss, the number 
required for a radiant slowly diminishes, being 8 when 
the total is 50, and 5 when it is 10 But 4 meteors 
will still suffice when the same radiant is confirmed by 
observations m other years on the same calendar date 

San Luis Catalogue of 15333 Stabs — The 
Carnegie Institution of Washington has just published 
this very useful catalogue The late Prof Lewis Boss 
felt the need of modern observations for many of the 
stars south of the equator in his Preliminary General 
Catalogue, and arranged that the Albany transit circle 
should be set up at San Luis, Argentina, so that the 
northern and southern observations should be obtained 
under as nearly as possible the same conditions, the 
observers being also the samo Prof Tucker was in 
charge of the expedition, whioh worked so energetically 
that 87,000 observations were secured between April 
1009 and January 1911 A senes of photometric 
observations then commenced, which tenmnated in 
February 1913 

The reductions have been earned through with great 
care, the refractions being carefully studied Stars 
were not observed both by reflection and directly at 
the same transit , at Groenwioh also it has been found 
advisable to abandon Buoh double observations , the 
second one being made m a hurry, after swinging the 
telescope through a large angle, was found to be sub 
jeot to systematic errors A comparison of both the 
Albany and San Luis catalogues with the P G C shows 
that the two former agree very well with each other, 
but the systematic difference from the P G C reaches 
0 4' in the neighbourhood of 20® N Deol There are 
many faint stars in the catalogue, some of mag 10 4 
Their positions are given for 1910 0 , there is no dis 
cussion of Drooer motions 
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Research Items 


Prkvkbkntial Marriage in South Africa — In 
Africa, vol 1, No 4, Wemer E reeled studios the oon 
ditions of marriage among the various races of South 
Africa m order to show that the property family 
marriage entails a numbor of obligations on the 
interested parties When marriage depends, as it 
does here, on a bride price, the desire of a young 
man for marriage, entailing payment of property 
which he has not yet had an opportunity to acquire, 
ceases to be a matter for the individual and brings 
m the family The bride price is provided by the 
family This among the Bantu is m the form of 
cattle, their only wealth The types of marriage are 
cross cousin marriage, when the children of brothers 
and sisters intermarry, but the marriage of the 
children of sisters is forbidden , the sorurate, when a 
man marries his deceased wife’s sister, but it is the 
third and not the second sister who may thus be 
acquired , and marriage by inheritance when a man’s 
wives are appropriated by his heirs— the principal 
heir being the eldest son, his own mother going to 
a younger brother of the deceased These forms of 
marriage with their variations in detail are the natural 
result of a system of contract between two families 
based on the exchange of women for cattle or other 
property of equivalent valuo Among the Xosa, 
where the levirate does not exist, a widow may either 
marry a stranger who repays the cattle originally 
paid with a discount for each child already bom, and 
retained by the husband’s family, or she has to stay 
with her husband's people In the latter case 
children bom as the result of intercourse with non 
related men are looked upon as the legitimate children 
of her deceased husband 

The Iron Age in Italy — In Man for December, 
Dr Randall Maclver discusses recent theory on the 
absolute chronology of the Early Iron Age in Italy, 
basing his argument on views recently put forward 
by Prof Sundwall This author holds (1) that the 
Villanovans wore driven from Central Europe by 
climate change in the ninth century B 0 , and (2) 
that no painted pottery of <3 reek origin could come 
into Italy except via Cumae, and therefore sites on 
which it occurs must be later than 760 B r Against 
this view Dr Randall Maclver argues that, whatever 
the date of the climatio crisis, it does not fix the date 
of the migration, which may hove taken place long 
before the final phase of hardship was attained 
Further, other motives for migration may have been 
operative As regards the second point, it is entirely 
disproved by recent excavations The Greek pottery 
of Canale belongs to the eighth and nmth century, 
and is directly connected with the Dipylon schools 
The sites, then, on which the pottery are found are 
therefore earlier, not later, than 760 b c Dr Randall 
Maclver’s own dating places the First Benacci period 
at 1000 b o or earlier, Duoati brings it down to the 
ninth or eighth century Dr Randall Maclver here 
makes two modifications He accept* the rejection 
of his dating of 850 b c for the Warrior’s Tomb at 
Cometo, though he thinks it cannot be later than the 
first half of the eighth century, and he now puts some 
of the Vetuloman tombs so late as 660 b c 

Origin or the Fauna or Lake Baikal — Lake 
Baikal in Siberia has always been considered to have 
a highly peculiar fauna, with a number of forms not 
occurring anywhere else Recent investigations of 
freeh water faunas of the northern hemisphere tend, 
however, to disprove that view, since many groups 
and species of animals which were regarded as endemic 
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to Lake Baikal have been found elsewhere Thus the 
genus of sponges Baikalospongta was found in a lake 
near the nver Yenisei , amongst the Oligochata, 
13 species of the genus Lamprcdnlus are peculiar to 
Baikal, but four more are now known in Europe and 
Siberia , a representative of another Baikal genus, 
Teleuecolex, has been discovered recently in Lake 
Okhnda in Macedonia , the genus Propappus (fam 
EnohytrteidiB) was known only from Baikal, but one 
species has been described from Elba and found after 
wards in the Volga and other Russian rivers, as well as 
in Lake Baikal itself , amongst the Crustacea, the genus 
Echinogammarus is represented in Lake Baikal by 
39 species, and there are four more species, namely, 
one in Lake Okhrida, one in the Faroe Islands, 
one in Tripoli tania, and one m Spam, France, and 
Germany The Baikal mollusc an genus Choanom 
phalus is also represented in Lake Okhnda An 
endemic Baikal diatom, Gomphonema quadrvpunctata, 
has been recently found in the Khanka Sea, near 
Vladivostok Thus the idea of a very high endemism 
of the Baikal fauna seems to require a revision, 
the main endemic elements of the fauna are all of 
fresh water ongin, while there are no relics of an 
ancient marine fauna, as has been suggested by some 
authors These facts lead L S Berg (Comp tea 
rendus, Acad Sci , Leningrad, No 22, 1928) to con 
elude that the fauna of Lake Baikal has been derived 
from an upper tertiary fauna of fresh water, or 
brackish water, basins 

Embryology or Stmops — J Noskiewicz and G 
Poluszyiiski record ( Bull Int Acatl Polonaise Sc , 
Ser B , 1928) observations on the embryology of 
the Strepsipteran Stylops The ogg is poor in yolk 
and the cleavage total and equal During the fourth 
or fifth cleavage a nucleus is given off from one of the 
blastomerea into the central yolk mass, which is 
clearly delimited from the blastomeres and does not 
divide although its nucleus undergoes two divisions 
synchronous with those of the blastomeres After 
the seventh cleavage the embryo consists of 120 or 
124 blastomeres and a quadrinucleate yolk syncytium 
About the fifth or sixth cleavage the embryo begins to 
be two layered and the end result of the cleavage is a 
morula in which the yolk sphere is peripheral This 
stage ib transient, for the cells soon assume a radial 
arrangement in a single layer with a peripheral yolk 
mass and a central cavity filled with a granular 
material secreted by the cells The cells whioh he 
under the yolk mvaginate and thus a double layered 
cup results In the cavity of the cup is the yolk mass, 
the inner layer is the germ layer and the outer is the 
envelope, apparently equivalent to amnion + serosa 
of other insects The germinal disc begins to elongate 
and the embryo becomes rolled at both ends, and 
stomodfleum and proctodeum are formed Oils pro- 
liferated from the end of the stomodeum gradually 
surround the yolk and form the mid gut, which at a 
later stage has a tubular connexion with the fore gut, 
but the proctodeum remains blind The genital cells 
are differentiated moderately late as an unpaired 
mass of cells near the proctodeum 

Feeding of Avtolvtvb — Yo K Okado (Quart 
Jour Micr Set , Oct 1928) describee the method of 
feeding of Autolytus edwardst , as observed at Plymouth 
This polychaet attacks the tentacles and upper portions 
of the hydranths of Obelxa, cutting them off with the 
toothed tip of the ohitmous tube of the protruded 
pharynx The pumping action of the proventrioulus, 
whioh has a valve at each end, causes the food to be 
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sucked through the pharynx and driven through the 
ventnculua (reduced in Autolytus) into the intestine 
The pulsations of the proventnculus are about 120 
per minute The muscular elements of the pro 
ventnculua are strong columns, which extend radially 
from the lining epithelium, and slender semi annular 
bands Each radial column represents a single cell 
the major part of which consists of undifferentiated 
protoplasm (with one nuoleus), on the periphery of 
which are the fibrils In each fibnl are four contrao 
tile zones, three mtemodes, and two insertion parts 
The contractile zones only stain with hematoxylin, 
and may be compared with the anisotropic bands of 
the striated muscle of arthropods 

Indian Hydbaoabina — A number of fresh water 
mites have already been recorded from Ceylon and 
parts of India Dr C Walter (“Zur Kenntms der 
Mikrofauna von British Indien II Hydracanna.” 
Records of the Indian Museum, vol 30, pt 1, 1928) 
describes a number of new species inhabiting marshy 
regions from a collection made by Dr P A Chappuis 
for the most part from the Punjab and neighbourhood 
All but one of these belong to known genera, the new 
genus Testudacarus being founded for one species 
based on one female only Nearly half of the species 
recorded, however, are new One of these, Alums 
scuUUxformxs, has the hind legs armed with peculiar 
blade like spines somewhat resembling the ohelse in 
certain annelids Only one male and one nymph of 
this species were found The jiaper is well illustrated 
by line drawings and there is a valuable list in tabular 
form showing the distribution of all the Hydracanna 
known from the Indo Australian region, with a good 
survey of literature on the subject 

Development or Leprosy kapta whkrsns — 8 
RunnstrOm, in Bergens Museums Arbok, Heft 1, 1927, 
has an important paper dealing with the development 
of Leptosunapta mhaerens The biology is discussed 
Dunng the reproductive period the germ oells were 
shed between 3 and 6pm daily for about a month 
There were indications of periodicity in the reproduo 
tive activity An acoount is given of cleavage, and a 
detailed study is made of the development of the 
mesoderm, nervous system, mesenchyme, and spicules 
A barrel shaped larva is produced Companson Is 
made between this development and that of other 
Holothuriana and consideration is given to the sym- 
nletry of the class and to the modifications of the 
Synaplidce 

Genetics or the Dutch Rabbit — Since 1920 an 
extended controversy has been taking place between 
Prof Punnett and Prof Castle regarding the genetics 
of the ' Dutoh ’ rabbit Prof Punnett now returns to 
the charge armed with further breeding data ( Jour of 
Genetics, vol 20, No 2) These rabbits show a range 
of colour marking from almost pure white to entirely 
black. Punnett interprets the condition as due to a 
major factor P producing the higher grades of pig 
mentation (and incidentally preventing hetsrochromtdia 
\ndxs) and two minor factors S and T whioh are 
cumulative in effeot, showing more pigmentation in 
the homozygous than the heterozygous condition. 
The typical Dutch pattern would be represented by 
ppSSTT Another minor factor N occurs in most 
self ooloured breeds Thus the whole colour senes is 
explained by one major factor and three modifying 
factors. In place of P, Prof Castle postulates three 
multiple allelomorphs, Du for self colour, du t for 
Dark Dutch and du„ for White Dutch, with oertein 
modifying factors in addition. Castle also believes he 
has found linkage between Dutch pattern and long 
Angora hair, whioh Punnett behoves is unproved. 
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The English pattern has been shown by Castle to be 
olosely linked with the Dutch , English x Dutoh giving 
3 1 ratios in F t exoept for rare orOss overs The 
English rabbit has a factor for self colour plus a a 
inhibitory factor I, hence IIPP with oertain minor 
factors By matings with White Dutoh, conclusions 
are drawn by Punnett which support his interprets 
tions The special value of this work lies in the analysis 
of what appears phenotypically as a more or less 
continuous senes of colour patterns. 

Post Eocene Mollusca or North western 
India — Nearly three years ago we directed attention 
(Nature, Feb 13, 1926, p 246) to the publication of 
the first part of “ Descriptions of MollusoA from the 
Post Eooene Tertiary Formations of North western 
India,” by the late Dr E Vredenburg Now, after 
inevitable delays, the second part has appeared under 
the editorship of Mr H M Lahin (Mem Geol Surv 
India, vol 60, pt 2) It deals with the remainder of 
the Gastropoda and the whole of the Pelecypoda from 
the stratigraphical divisions distinguished by Blan 
ford as the Nan, Gaj, and Mekran Close on two 
hundred species, many being new, are carefully de 
scribed, some in great detail, and figured from the 
author’s photographs on 22 plates executed by the 
Survey in most admirable manner There is a good 
index to the whole volume at the end 

Southern Rhodesian Mines — The Geological 
Survey of Southern Rhodesia has published In its 
Bulletin No 13 a number of miscellaneous reports by 
Mr I E Keep, State mining geologist There are 
nine of these reports, five of them, namely, those on 
the Glen Hume and Glen Brook Gold Blocks, the 
Cactus mine, both in Gwelo district, the Lone Tree 
mine in Salisbury district, the Belvedere mine in the 
Behngwe district, the claims of the Parthenon Syndi 
cate in the Hartley district being essentially gold mines , 
whilst there are also reports on the Belingwe antimony 
claims, upon the Copper Duke and Golden Duke mines 
in the Hartley district, upon Devitt’s asbestos claims 
in the Selukwe district, and upon the Neardy mine in 
the Makoni diatriot, which appears to oarry copper 
and good lead ores Apparently none of these mines 
is yet in a highly developed condition, and the reports, 
though extremely valuable for those locally interested 
in mining, cannot be said to be of any notable general 
importance 

Support ox Underground Workings — The Safety 
in Mines Research Board has just issued Paper No 46 
dealing with the support of underground workings in 
oertain of the more southern coalfields of England, 
including North and South Staffordshire, Cannock 
Chase, Shropshire, Leicestershire and South Derby 
. shire, Warwickshire, Forest of Dean, Bristol and 
Somerset, and Kent The report gives a quantity of 
useful information, particularly in respect of the use 
pf steel supports, the value of whioh is slowly begin 
nine to be appreciated A useful feature is a glossary 
of the mining terms employed , these differ so much 
in different parts of England that their inclusion is a 
distinct advantage, more particularly for those whose 
experience has lam m the other coalfields of Britain 
There is a very useful summary of recommendations, 
some of which are deserving of the widest possible 
apphcation, because a reoommendation such as that 
“it is a good practice to keep in each district of the 
mme at least one day’s supply of all lengths of timber in 
use,” is a reoommendation that might well be extended 
to all the coalfields of Great Britain, and the same 
may be said of many of the other recommendations t 
it is interesting to find that the authors of the report 
strongly recommend self-adjusting steel props both 
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for economy and safety, and also state that “ when 
once steel arches are tried their use is generally ex 
tended ” There is no doubt that the Committee of 
the Safety m Mines Research Board, which is study 
mg the question of the support of underground work 
ings, Is one of the most useful that the Board has yet 
set up 

Madagascar and its Oil Lands — The mention of 
oil possibilities of certain countries conjures up all 
kinds of technical controversy, and it must be said 
that Madagascar, despite the Indo Asiatic affinity 
attributed to it by Dr A Wade recently, prompts 
many conflicting impressions If we admit that 
“ geologically the island is an extension of the funda 
mental gneissic platform of Afnoa,” whioh scaroely 
anyone would be prepared to gainsay, it is a little 
difficult to reconcile “ every other point of view ” with 
this Indo Asiatao perspective drawn by that author 
during the oourse of Jus paper read before the In 
stitution of Petroleum Technologists on Dec 1 1 last 
Most of the previous work on Madagascar has eman 
oted from French writers, and it is certainly useful to 
have a modem English version by one who has spent 
considerable time in studying the geology of that 
island But we feel that a more appropriate title for 
the papor would have been " The Geology of Mada 
gasoar, for the author soaroely makes out an en 
couragmg case for its oil possibilities , ho is, m fact, 
indioatively cautious in this connexion, his concluding 
remark being “ None can say that the island is devoid 
of possibilities m this direction,” In so far as oil is 
concerned, seepages and tar sands occur at Triasaic 
horizons , these overlie Permian beds with char 
aotenstio Gloaaoplena flora, in turn resting on the 
arohsean platform Tho whole sequenoe, in faot, is 
strongly reminiscent of south and south oast Afnoan 
stratigraphy, equally of parts of Asia, but scarcely of 
the oil bearing regions of that continent Most of the 
trials for od seem to have boon unsuccessful , prompted 
by the Pechelbronn operations, French engineers even 
had the idea of ' mining ’ some of the oil sands, but, 
unfortunately, there existed practically no pressure 
which would cause flowage, as the rooks were near the 
surface Our impression is that Madagascar pm 
vides excellent territory for geological study, but 
that commercial possibilities of oil are somewhat 
remote 

Canadian Fuels — The Minos Branch of the Canada 
Department of Mines has recently issued its report of 
“ Investigation of Fuels and Fuel Testing for the year 
1926” (Ottawa F A Acland) The report indicates 
activities designed to promote the more efficient 
utilisation of fuels, accumulation of analytical data 
as to present and potential fuel resources, and actual 
experimental work to discover methods of exploiting 
fuels in the future There is a draft of instruction for 
the proper burning of various fuels currently used in 
the domestic furnace, which requires a technique 
more exacting than the open grate The analytical 
work has merely a local interest, but the study of the 
distillation of oil shales and the treatment of the 
Alberta bitumen sands has a wider Interest The 
crude bitumen extracted from the sand was in the 
form of a stubborn emulsion which was successfully 
resolved It was shown that this bitumen formod 
promising stock for cracking by the Dubbs and Cross 
processes for the preparation of gasoline This m 
formation is interesting, although the present low 
prices of crude mineral oil is a bar to development 
of such processes 

Thu Corona Voltmeter — It is wall known that 
the maximum value of the potential difference between 
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I two sphenoal electrodes at the instant of the dis- 
ruptive discharge can be computed with an accuracy 
; of about one per cent, provided that the potentials 
1 of the spheres at the instant of the discharge are 
equal and opposite This is one of the standard 
methods used by electrical engineers for measuring 
very high voltages A more accurate method is by 
means of the corona voltmeter, the pnnoiple of which 
was first employed by Prof J B Whitehead, of 
Johns Hopkins University If two perfectly clean 
oonoentno metallic cylinders have a voltage applied 
botween them, and if this voltage be gradually in 
creased, then at a definite value the inner cylinder 
begins to emit light at its surface, ionisation can be 
detected and a characteristic Bound can be heard 
The beginning of breakdown can be detected by 
noticing any of these phenomena A very thorough 
experimental study of the corona voltmeter by H B 
Brooks and F M Defandorf is published m the 
October number of the Journal of the Bureau of 
Standards They find that exoept in noisy surround 
ings the aural detection method can be advantageously 
employed Although a motor generator set was run 
ning m their laboratory, yet by using aeroplane head 
set telephones with a resistance coupled amplifier, they 
had no difficulty in making accurate measurements 
Spark over in a corona voltmeter must not be per 
nutted With aural detection the noise made is 
deafening, and the spark is injurious to the inner 
cylinder Tho experiments show that when air at 
atmospheric pressure is used between the cylinders, 
then the ratio of their radii should not be less than 
twenty For commercial work the corona voltmeter 
as at present constituted seems to be too complicated 
Its accuracy, however, being m the neighbourhood of 
6 m 10,000, leaves little to be desired 

Frequency Control by Quartz Oscillators — 
In the United States, where there are very many broad 
casting stations, great care has to be exercised in 
controlling the frequencies of the radio or carrier 
waves which they emit so as to avoid interference 
between them When interference takes place, a high- 
pitched whistle whioh may spoil the programme is 
heard by the listeners The Federal Radio Commission 
arranges so that the frequencies between any two 
stations always differ by more than 1 0,000 cyoles The 
difference frequency nominally, therefore, is not less 
than 10,000 cycles per second, and this ‘ beat ’ note is 
unobjectionable even if it could be heard Few radio 
receivers could amplify, and fewer loud speakers oould 
reproduce this note In praotice, however, it is very 
difficult to control the regulation sufficiently occur 
ately to avoid beat notes In the Bell Laboratonee 
Record for September, a description is given of the 
principle of a device used by the Western Electno Co 
to regulate the frequencies of the radio waves by 
means of quartz oscillators The frequenoy of these 
oscillators depends on their thiokness and their tern 
perature The variation of the period of vibration 
with temperature can be either positive or negative, 
depending on the out of the orystal, and vanes in 
amount from about 30 to 80 oycles per million per 
degree centigrade change in temperature The orystal 
is ground until the desired frequenoy is approximately 
correct The final adjustment is done by controlling 
the temperature at which the crystal operates In 
practice the temperature of the crystal is maintained 
constant whatever the temperature of the room The 
crystal is enclosed m a heat insulated box and the 
temperature of the intenor is controlled by thermo 
static means, the heating circuit being opened and 
closed by a vacuum relay The frequency of a radio 
transmitter controlled thermally in this way is stated 
to be oonstant within a few puts m a million 
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The South Africa Meeting of the British Association 

ARRANGEMENTS are now aotively in hand for visiting the eastern Transvaal and Lourenyo Marques, 
the meeting of the British Association in South m Portuguese East Africa, and terminating their 
Afnoa, in Cape Town and Johannesburg, next July journeys at Durban and Cape Town, respectively 
and August, under the presidency of Sir Thomas The third main party will probably proceed from the 
Holland, reotor of the Imperial College of Science and Victoria I alls to Beira, visiting en route the ruins at 
Technology The following sectional presidents have Great Zimbabwe, where it is hoped that Miss Caton 
been appointed Section A (Mathematical and Thompson will have brought to a successful issue the 

Physical Sciences), Right Hon Lord Rayleigh , investigation of the ancient remains which she is 

Section B (Chemistry), Prof G Barger , Section C about to undertake at the instance of the Association 
(Geology), Sir Albert Kitson , Section D (Zoology), The sectional organising committees held their usual 
Prof DM8 Watson , Section E (Geography), joint meetings at King’s College, London, on Jan 4, 
Brigadier E M Jack , Section F (Economics), Prof when a number of important subjects were brought 

Henry Clay , Section O (Engineering), Prof F C Lea , under consideration for joint meetings of various 

Section H (Anthropology), Mr Henry Balfour, sections in South Africa Among these was a general 

Section I (Physiology), Prof W E Dixon, Section J discussion on the conception of life, which it was pro 

(Psychology), Mr F C Bartlett , Section K (Botany), posed should be opened by General Smuts Other 

Prof A C Seward , Section L (Education) Dr C W discussions are expected to deal with problems of 

Kimmins , Section M (Agriculture), Sir Robert Greig special interest to South Africa, such as those con 

Among the many subjects which are already under n esc tod with deep mine ventilation and with the 

consideration for lectures and discussions it is prob relation of dust to miners’ diseases The geologists, 

able that the relation between science and industry zoologists, and botanists expect to be associated in a 

will take an important place, following upon the discussion on Gondwanaland Educational problems 

subject of Sir William Bragg’s presidential address at to be discussed include psychological tests in relation 

last year’s meeting in Glasgow It is contemplated to education and vocational guidance, and the teach - 

that discussions on this topic should be initiated at mg of geography, both of which are understood to be 

Cape Town and continued at Johannesburg by repre of special interest to South African educationists at 

sentatives in the principal departments of science the present time A discussion on vitamins is con 

concerned A special programme is being arranged templated between the chemical and physiological 
for geological members, m order that they may co sections 

operate with the International Geological Congress The South African Association for the Advancement 
which will be meeting in Pretoria concurrently with of Science, which initiated and forwarded the mvi 
the Association in Johannesburg , and theagncultuial tation to the British Association and, through an 
members will be afforded opportunity for meetings executive committee, is undertaking the arrangements 
with their colleagues m the Pan African Agricultural in South Africa in oo operation with the Travel and 
and Veterinary Congress, which also will bo sitting Tourist Branch of the South African Railways, has 
in Pretoria at the same time issued special invitations to certain distinguished 

After the meetings the majority of the visiting Dutch and other foreign scientific representatives, of 
members, who are oxpected to number upwards of whom the following have ao< eptod Prof E J Cohen, 
400, will divide into three mam parties , each of these Prof W de Sitter, Prof G A h Molengraaf, Prof R 
will visit the Victoria Falls, and two will afterwards Casunir, Prof O Abel, M l’Abb6 Breuil, Prof C 
make extended journeys through the Union territory, Dragoni, and Prof A S Hitchcock 


Science Masters Association 

Cambridge Meeting 

T HE twenty ninth annual meeting of the Science especially pure botanists, and what makes matters 
Masters’ Association was held at Cambridge on worse in this branch is that the already inadequate 
Jan 2-5 The members were accommodated partly supply is being depleted to some extent by the claims 
in Trinity College, partly m Gonville and Caius The of forestry, which naturally encroaches more on botany 
deputy vice ohanoellor, master of Sidney Sussex than on zoology 

College, heartily welcomed the Association to Cam “It would be foolish,” said Prof 8eward, in his 
bridge The president — Prof A C Seward, master opening remarks to more than four hundred science 
of Downing College — delivered his presidential address masters, “not to Beize this exceptional opportunity 
on “ The Flora of the Carboniferous Period ” of asking for sympathetic co operation in an endeavour 

As is usual on these occasions, when the Association to meet a very pressing need In recent years it has 
goes to one of the university towns, many topics been impossible to satisfy demands from Government 
which do not appear m the programme were disoussed Departments and from various other quarters for 
informally Prof Seward broached one of these in men qualified to fill administrative and research posts 
the preface to his address, namely, the need for more requiring more than an elementary acquaintance with 
botanists There has probably never been a time when botany At Cambridge we have plenty of men who 
the demand for trained men in all branches of scienoe take botany as one of three subjects in the first part 
has been either so great or so varied as it is to day of the Natural Scienoe Tnpos, but there is a shortage 
The staple product, namely, mental ability, is m the of men of first rate ability who choose botany as the 
sohools m quality and quantity sufficient to meet all one subject m the second part of the Tnpos 
demands , the willingness to develop it in the beet “ I have recently circulated a memorandum to 
possible way is also there, but somehow the available tutors and directors of studies drawing attention to 
talent is not bemg so economically distnbuted as both the great inorease, during the last few years, in the 
aohoohnaaters and university teachers would wish number of well paid and attractive posts in the 
There are too many potential chemists, not enough Dominions, the Colonies, and at home, which cannot 
biologists, and extremely few geologists be satisfactorily filled because of the lack of suitable 

The pressing need of the moment is biologists, and candidates May I entreat my colleagues who advise 
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boy* on the selection of subject* at the university to 
assist, not so much the Cambridge Botany School 
as the Empire as a whole, by encouraging promising 
pupils to consider the possibility of making an 
acquaintance with botany as an alternative to 
choosing what, to many, would be a more familiar 
and therefore an easier course — the further study of 
chemistry, physios, and mathematics ? 

“This request is made partly because, in my 
opinion, a man who takes a degree in science should 
have some knowledge of a biological subjeot, but 
primarily because I am convinced of the vital im 
portance of turning out men who can supply one of 
the greatest needs of the present day by devoting 
themselves to the investigation of problems which he 
at the root of our national prosperity There are, no 
doubt, many boys whose mental chords are more 
responsive to the oalla of mathematics, physics, or 
chemistry than to those of biology the trouble is 
a disinclination on the part of some schoolmasters 
to admit the probability that not a few of their 
pupils who have shown themselves to be competent 
students on the physics side might, given an oppor 
tumty, discover that biology is their destiny The 
safe course at the university, it may be said, is a con 
tinuation of that followed successfully at school 
I recall a Spanish saying 1 (Jo with God, Your Grace, 
and may nothing now happen ’ On the other hand, 
it lspernapB desirable to encourage self determination, 
to give all a chance of exponent ing the joy of entenng 
a new world, the thnll of a novel quest ” 

Prof Seward also put in a plea for a little more 
geology, an extremely modest plea considenng the 
importance of the subject and the fascination that it 
has for many boys “ I dare not suggest the addition 
of geology to an already overburdened eurnoulum, 
though I oannot help thinking that more effort might 
be made to bring boys into touch with this branch 
of natural knowledge, either by devoting part of a 
general elementary course in science to geological 
balks, or, in suitable districts, by encouraging boys 
to spend some of their free time, if they have any, 
in making observations for themselves, in collecting 
fossils — a by no means contemptible occupation — -or 


by studying the more obvious phenomena connected 
with erosion and rock building which provide duos 
to the interpretation of the documents from whioh 
geological history is compiled ” 

A little more autonomy in school certificate and 
matnoulation examinations, or even a little more 
elasticity m examinations, would do a great deal 
towards equalising matters University authorities 
are apt to blame advanced courses m schools, but the 
trouble begins with the school certificate, which is also 
the first statutory examination of a boy’s university 
career If he gets credit in chemistry and physics 
m the school certificate, he is entitled to think he has 
done something in those subjects and he is reluctant 
to make a fresh start for the higher certificate , 
consequently, he does {as he sometimes puts it) 
chemistry and physios again When he gets to the 
university, he is still more reluctant to Btnke out on 
entirely new lines 

When the Science Masters’ Association meets, as 
it does, m alternate years at one of the universities — 
old or new — the members get what is in reality a short 
but intensive refresher course, relieved by very 
pleasant social intercourse University professors 
and lecturers are astonishingly generous in providing 
most stimulating lectures, the laboratories and 
museums are all thrown open, visits to works and 
attractive demonstrations are arranged The latest 
useful devices for aiding science masters in their 
work and the newest bookB are brought to their 
notice m the manufacturers’ and publishers’ exhibition 
It is difficult to appraise the value of conferences, 
because they vary so much both in utility and in 
achievement, but whatever may be said in mild 
disparagement of the conference habit — the ‘ talker 
feast,’ as our American colleagues put it — there is no 
doubt that these meetings of the Science Masters’ 
Association are most stimulating and a powerful 
antidote to that bane of the schoolmaster's work — 
stagnation 

The next meeting of the Association will be held 
in London, in January 1930, under the presidency of 
Prof James C Philip, professor of physical chemistry 
m the Imperial Collego of Science and Technology 


Whales Landed in Scotland 


pROF D’ARCYW THOMPSON lias written a most 
I interesting acoount of the whales landed at the 
Scottish whaling stations during the years 1908-14 
and 1920-27 (Fishery Board for Scotland Scientific, 
investigations, 1928, No 3), including a detailed ex 
animation of all the records, illustrated by sketch 
maps showing the place of capture, and by tables and 
diagrams, as well as a full bibliography of references 
to the species 

The old Soottwh industry was almost at an end 
when m 1903 the harpoon gun was introduced from 
Norway and gave a new impetus to whaling The 
harpoon gun was used m Ireland a hundred years 
before its re invention by Captain Svend Foyn about 
1665 It is apparently, however, not the harpoon 
gun alone which has made the modem whaling in 
auatry, but the gun used with the explosive bullet 

A system of licences was introduced m 1908, and 
full records with measurements are kept of all whales 
captured Thu* a large amount of valuable informa 
tion is available on which the present paper is based 
6817 whales were landed in Shetland and Hams 
from 1908 to 1927 (excluding the years of the War, 
and 1919 and 1921, when no whaling was oonduoted) 
Seven species are represented, the Common Firmer, 
Balcmopttra musculut, being the commonest, the 
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Bottlenose, Hyperodon rottratu », the rarest In 
between in order of frequency come the Sci whale, 
BalcBnoptera borealis , the Blue whale, B Sibbald* , 
the Sperm whale, Physeta macrocephalus , the Nord 
caper, Balatna bucayenM , and the Humpback, 
Meqaplera longimana 

Of these the Nordcaper or ‘Sarde,’ the whale of 
the old Basque fishery, is one of the most interesting 
For some time it was thought to be extmet, but 
although never taken in numbers, 69 individuals, 
35 males and 34 females, have been captured since 
1908, nearly all of which have been landed at the 
whaling station at Bunaveneader and caught within 
an area lying to the west and Bouth west of the 
Hebrides and beyond St Kilda Most of these were 
taken in 1908 and 1909, and it is shown that there 
are very definite fluctuations in their occurrence, 
apparently dependent on variations in Gulf Stream 
water In those years when the Atlantic overflow 
to the north east is strongest these whales are scarce 
and vice versa, probably owing to their tendency to 
linger on the coasts of Britain when there 18 little 
Gulf Stream current to carry them northwards 

75 Sperm whales are recorded, ail but one hmng 
males They do not breed in Scottish water*, and 
it is thought that these were young bulls whioh had 
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beeA driven out of the herd It; is a remarkable foot 
that the Sperm whales caught m 1911 (when this 
species was exceptionally numerous) were all very fat, 
whilst those caught in 1909 and 1912 were very lean, 
and the Nordcapera caught in 1909 and 1912 showed 
the same leanness , and yet the diet of the Sperm 
whale is mainly cuttlefishes, and that of the Nord caper 
consists of the smaller planktonic organisms 


University and Educational Intelligence, 

Cambridge — A bequest of the value of about 
£260,000 from the late Mr John Humphrey Plummer, 
of Southport, is announced The money is to be 
governed by trustees and is for the endowment of 
two chairs for the promotion of modem scientific 
research No details are as yet available as to the 
conditions governing the trust 

London — The following courses of free public lec 
turqs, without tickets, are announced “ Fatigue,” 
by O P Crowden, at University College, on Jan 14, 
21, and 28, at 6 , “ The Physiology of Reproduc 
tion,” by Dr A S Parkes, at University College, 
on Jan 10, 23, 30, and Feb 0, 13, and 20, at 5 , 
“The Chemistiy of Some Natural Drugs,” by Dr 
H R Ing, at Universitv College, on Jan 17, 24, 31, 
Feb 7, 14, and 21, at 6 , “ Comparative Physiology,” 
by C F Pantin, at University College, on Jan 18, 
25, Feb 1, 8, 16, 22, Mar 1, 8. 16, and 22. at 5 , 
“ Some Applications of Physical Chemistry to Steel 
Manufacture," by Dr A McCanee, at the Imperial 
College of Scienoe — Royal School of Mines, on Jan 
23, 24, 30, and 31, at 5 30, '* Cytology in Relation to 
Physiological Processes,” by Dr R J Ludford, at 
University College, onMan 24, 31, Feb 7, 14, 21, and 
28, at 6 , “ The Current Work of the Biometric and 
Eugenics Laboratories [University College],” by Prof 
Karl Fearson and others, at University College, on 
Jan 29, Feb 6, 12, 19, 26, and Mar 5, at 6 30 

Moke than a hundred bibliographies of various 
subjects have now been issued by the National Book 
Council, 3 Henrietta Street, London, W C 2 These 
lists of books do not profess to be exhaustive, but each 
is prepared under the auspices of a body competent to 
express an opinion on the subject with whioh a particu- 
lar list deals One of the latest lists (price 2 d ) con 
tains tlie titles of recommended books on popular 
whence, or introductory to the various branches of 
science, and is oompiled by Mr J B Clark, late head 
master of George Henot’s School, and approved by 
the National Home reading Union Ihe list is classi 
fled by subjects, and publisher, date, and price are 
given for each volume It should be a valuable guide 
to the general reader who wishes to keep m touch with 
the progress of modem scienoe 

A Harvard Yencheno Institute of Chinese Studies 
is to be opened under the supervision of nine directors 
representing Harvard and Yencheng (Peking) Uni 
varsities and the estate of the late Charles M Hall of 
Niagara Falls, New York, who provided an endowment 
of two million dollars for it The work of the Insti 
tute, which will be earned on at both universities, will 
include research in Chinese history, art, literature, 
philosophy, and religion, and special attention will be 
paid to the study of the Chinese language as a key to 
understanding the history and civilisation of China 
There are already some fourteen hundred Chinese 
students m the United States, and numerous scholar- 
ships tenable in the United States are provided by the 
Chinese Educational Mission, while large sums are 
spent in promoting study and research by Americans 
in China The new Institute will obviously strengthen 
the mtelleotual ties between the two countries 
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Calendar of Patent Records 

January 14, 1833 — The lawyer’s wig olaims its 
share of the inventor’s attention On Jan 14,1822, 
there was granted to H W Ravenscroft, of Lincoln's 
Inn, peruke maker, a patent for his “ forensic wig, the 
ourla of which are constructed on a principle to super 
sede the necessity of frizzing, curling, or using hard 

matum , and for forming the ourls in a way not to 
uncurled , and also for the tails of the wig not to 
require tying in dressing, and further tho unpossi 
bility of any person untying them ” 

January 15, 1830 — During the first hundred years 
of their existence, pianos, like spinets and harpsi 
chords, were constructed entirely of wood, though the 
advantages of being able to use thicker and heavier 
strings had induced many attempts to introduce iron 
into the frames William Allen, a tuner, and James 
Thom, the foreman, at Stodart’s, one of the leading 
piano makers m London, were the first to devise a 
satisfactory solution to the problem, and a patent was 
granted to them for their iron frame construction on 
Jan 15, 1820 The patent rights were at once bought 
by Stodart’s and a great step forward towards the 
modem piano was made 

January 15, 1910 — The unsplmterable glass known 
as * triplex glass,’ which consists of two sheets of glass 
united by sticking between them a sheet of celluloid 
softened by a solvent such as acetone and subjecting 
them to considerable pressure, was invented by 
Edouard Benedictus of Pans His French patent was 
applied for in August 1909, and the pnnted specifi 
cation describing the invention was published on 
Jan 15, 1910 The British patent was applied for a 
few days later and antedated to tho date of the 
French application 

January 18, 1799 — The continuous papennaking 
machine was invented by Louis Robort, a mechanic in 
the employ of Didot St Leger, paper manufacturer of 
Essonos, France, a French patent being granted to 
him on Jan 18,1799 The French patent rights were 
assigned to Didot, but the practical application and 
development of the invention were due to the Four 
drmier8 of London, who had acquired the English 
rights from the patentee, John Gamble Although 
an Act of Parliament was obtained extending the life 
of the patent to the year 1822, tho patent was hotly 
contested and was finally sot aside by the courts 
on a technical flaw, and the Fourdnniers lost not 
only their royalties but also the very considerable sum 
of money they had spent in perfecting the invention 

January 20, 1818 — The great tunnel enterprises of 
recent years were made possible by the invention of 
the tunnel boring-shield by Mare Isambard Brunei, 
the patent for which is dated Jan 20,1818 Brunei’s 
shield — the general principles of which are the same 
as those of the shields in use to day — was employed 
for the first time in 1828 for the construction of the 
Thames tunnel at Rotherhithe, which after long de 
lays due to financial difficulties was finally completed 
and opened to the publio m 1843 No other shield 
tunnel was built until 1869 

January 30, 1830 — Labour saving devices have 
generally had their origin m the United States, and it 
was here that the standardisation of parte m gun 
making and their manufacture on the interchangeable 
Bystem was worked out and fully developed One 
of the principle inventors in this field was Thomas 
Blanchard, a descendant from a Huguenot family 
which settled in Boston in the seventeenth century 
The United States patent for his lathe for turning gun- 
stocks was granted on Jan 20, 1820, and such was its 
importance that it was twioe extended by Aot of 
Congress, first in 1834 and again in 1848 
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Societies and Academies. 

London 

Geological Society, Dec 5 — K S Sandford The 
erratic rocks and the age of the southern limit of 
glaciation in the Oxford district The Plateau Drift 
around Oxford contains rocks brought from long 
distances from Scandinavia, Scotland, East Anglia, 
the Midlands, and, most surprising of all, from Devon 
and Cornwall The Drift entered the district through 
the Cotswold escarpment by gaps which the northern 
tributaries of the Upper Thames occupy There is no 
evidenoe of glacial erosion of the district within the 
scarp, though a few patches of Drift are recognised as 
Boulder Clay It is not suggested that heavy glacier ice 
was the vehicle in every instance for example, the 
material from the south west was most probably^ earned 
on detached shore ice drifting up the Bristol Channel 
This material lends support to the view that the 
southern midlands in particular were submerged to a 
considerable depth The material, however introduced, 
was ' graded ’ or rodepositod in terraces up to 360 feet 
above the recent rivers, this process being subsequent 
to, and distinct from, the introduction of the Drift 
into the district The erratics are believed to have 
been assembled under glacial conditions, evidently 
over a long interval of tune, early in the Pleistocene 
Period Within the district a threefold glacial 
sequence is now established The first, the subject 
of this paper, was the maximum glaciation of the 
southern midlands and of early Pleistocene age 
During the other two the district was an ice free land 
area, between the glaciers of the eastern counties and 
of Wales The Oxford district being loe free during 
these later glacial episodes, the conditions which then 
prevailed are faithfully recorded in tho contemporary 
fluviatile deposits and surface changes The chrono 
logical sequence is given 

Royal Meteorological Society, Dec 19 — L H G 
Dines The Dines float barograph The instrument 
designed by the late Mr W H Dines about twenty 
years ago, which has been ui use at the observatories 
of the Meteorological Office for a number of years, 
is a pen recording barograph of which the leading 
feature is the care taken to reduce friction in the 
mechanism The record will indicate barometric 
oso illations of amplitudes down to one or two tenths 
of a millibar — J Glasspoole The distribution of the 
average seasonal rainfall over Europe In western 
Europe there is abundant ram at all seasons, with a 
minimum in summer and a maximum m winter In 
the Mediterranean region there is very little rainfall 
at all during the summer, while there is generally a 
preponderance at this season in central Europe In 
the three months June-August only one fiftieth of the 
average annual ram falls in the south of Spam, while 
more than half the annual amount falls in the same 
period in north eastern Russia 

Paris 

Academy of Sciences, Deo 3 — Camille Gutton was 
elected Correspondant for the Section of Physics, and 
Louis Ldger for the Section of Anatomy and Zoology 
— Long A property which appears to belong to 
prime numbers — Herbert Ory The equation X* =a, 
where a is a square-determinant of the second order — 
B Hostinsky The probabilities relating to the posi 
tion of a sphere with fixed centre — C Lurquin A 
limit of probability m the Bjenaymd Tohebycheff 
sense — Vladimir Bernstein Some theorems on the 

C rth of holomorph functions and the senes of 
ohlet — Paul Livy The symbolic calculus of 
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Dirac — F H van den Dungen The approximate 
calculation of the fundamental numbers — A Zyg- 
raund Conjugated functions — Alexandre Rajehman 
A class of functions with limited variation — Henri 
Btnard Alternating vortices (in liquids) due to 
knife edge obstacles — J Haag Extension of the 
theory of Saint Venant to elastio wires of any form — 
R de Fleury Aluminium pistons It has been noted 
that the substitution of aluminium pistons for gron 
pistons in internal combustion engines leads to a 
marked increase in the wear of the cylinder The 
possible causes of this are discussed — Thadde 
Pecxaliki The kinetio theory of adsorption — Mile 
Mane Kotinika The Joule Thomson effect and the 
internal fnotion of fluids — Vaailesco Karpen The 
Van der Waal’s equation and the principles of thermo- 
dynamics The Maxwell Clausius relation and the 
formula of Clapeyron deduced from this equation — 
Edgar Pierre Tawil A new mode of developing 
electnoity by torsion in quartz crystals — Albert 
Arnulf An optical method of localisation of polished 
surfaces, and its application to the measurement of 
radii of curvature — V Pose j pal The fluorescence of 
benzene and its infra red absorption — H Barjot 
Utilisable natural energy In regions within the 
Arctic Circle the atmospheric temperature may be 
from - 25° C to - 40° C , whilst ice oovored fakes 
have water immediately under the loe layer at 0° C 
A heat engine with ammonia, carbon dioxide, or 
sulphur dioxide as working liquid could be worked 
over this range and used as a source of energy — 
Albert and Marcel Gouelin Constitution and thermo- 
chemistry — Charles Prevost Some new phenomena 
of tautomensm in the allyl series Study of the pheno 
mens of tautomensm between compounds of the 
types CjH, CHX CH CH,and C.H, CH CH CH»X 
— J Orcel Remarks on the measurement of the 
reflecting power of opaque minerals and of highly 
refractive transparent minerals A completion of an 
earlier paper on the same subject with additions on the 
choice of standard minerals and on the calculation of 
u, the angle of maximum rotation of the plane of 
polarisation of the inoident light — Paul Gaubert 
The action of heat and of the loss of water on the 
optical properties of heulandite An attempt is made 
to determine the separate effects of rise of tempera- 
ture, loss of water, and optical anomalies — Maurice 
Blumenthal The existence of the Malaga Betio m 
the region of Grenada — A Demay The prolongation 
of the Cevennes strata on the western border of the 
Saint Etienne coal basin — Pierre Viennot New 
geological observations m the Labourd (Basse- 
Pyrdndes) — Jacques Bourcart and Guy Le Villain 
The fauna of the Cambrian limestones of Sidi Moupa 
d’Agloa, near Tiziut (South Morocco) — Gustave 
Rlvitre and Georges Pichard The fertilisation of 
soils poor in lime Comparative trials with various 
carbonates A description of experiments on the 
effeots of the addition of carbonates of calcium, mag 
nesrnm, sodium, and potassium to soils, equimoleoular 
proportions being employed In each case the yield 
of oats was increased, the most marked effect being 
produced by sodium carbonate, which appeared to 
act as a true manure — A Mordvilko New contri- 
bution to the study of anolocycly in the Aphides 
For da forrmcana and its anoevolic form.— Alphonse 
Labbd The experimental production of conjunctive 
tissue by the amsebocytes m Dons tubemdata — J J 
Thomauet An attempt at the classification of the 
varieties of dentine m fishes. — Andrd Bolvln Contn 
bution to the study of the chromic sulphurio acid 
oxidation of carbonaceous substances A general 
method for the micro -estimation of carbon in the wet 
way The modifications suggested are a temperature 
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of too 0 C for the moist combustion and a means of 
burning the carbon monoxide always produced — 
B Brumpt The identity of the genera GrahamtUa 
and Bartonella — Georges Blanc and J Camlnopetroi 
Experiments made in Greece on the mode of trans 
mission of dengue Attention is directed to the fact 
that the word 1 dengue ’ has been applied to two 
separate diseases The mosquito Steaomyva is m 
footed by the disease and can transmit it m the usual 
way , mosquitoes of the genus Ctdex do not pass on 
the infection by stinging — Et Burnet, P Durand, and 
D Olmer Attempts at the transmission of M arse dies 
exanthematio fever by hoe Attempts to infect apes 
through the medium of hoe gave negative results 
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O UR knowledge of the past history of life upon 
earth, obtained from studies both of the 
earth’s crust and of the organisms which are found 
inhabiting it at the present time, suggests that 
living beings developed from non-living material, 
the orgamo from the inorganic But the condi 
tions on the surface of this globe must have been 
widely different from those which obtain at the 
present day, and the question whether life can arise 
from the non living to day is still unanswered It 
is generally held that the evidence indicates that 
a living organism can only anse from another living 
being, experiments favouring the view that 
spontaneous generation does occur having failed 
to withstand the strictest tests of criticism 

The answer to this question, however, depends 
on the definition of the terms ‘ living ’ and 1 non 
living ’ , at first sight the distinction between the 
two appears sharp and unmistakable, but a little 
oonsidoration showB that certain living organisms 
show many analogies with non living material, and 
that on the borderland of life it may be difficult to 
say with certainty whether any given material is 
‘ alive ’ or not To the analogies between live and 
dead things and their possible implications, Prof 
A E Boycott devoted his recent presidential 
address to the Section of Pathology of the Royal 
Society of Medicine, a revised version of whioh we 
publish as a supplement this week Such a com 
panson is useful, since, although chemistry and 
physics have helped greatly m the interpretation and 
understanding of the mechanisms of living organ 
isms, they have not yet succeeded m explaining life 
A living organism is an entity, a discrete unit , 
the live world is made up of Buoh discontinuous 
pieces But though at first sight the dead world 
may appear continuous, it also m reality is com- 
posed of particulate matter and energy, molecules, 
atoms, quanta Ultimate analysis has merely led 
to the discovery of smaller partioles, and a frao 
tional atom is as impossible as a fractional animal 
Again, the origin of one species from another m 
the course of evolution has its modem analogy m 
the derivation of one element from another , apart 
from the time factor, chemical elements are not 
necessarily more stable than zoological specie# , 
lead or a dog may not always have been so, and 
cannot be trusted to be so indefinitely in the future 
It is even possible that as the disintegration of 
radioactive elements cannot be controlled, so also 
may the evolutionary sequence of animals be pre- 
determined, although the actual 00 arse may be 
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deflected by ohanges m the environment Both 
dement* and specie* can be arranged m groups 
according to their general characteristics , the 
position in the table inchoates their properties or 
characters and gives a clue to their past history 
The capacity of self repair is one of the greatest 
characteristics of living beings , a multioellular 
organism repairs injury by the growth of certain 
oells usually specifically set aside for this purpose 
and endowed with the capacity of growth and pro- 
liferation, even though some of the oells actually 
injured die and are not replaced Whether an 
injured unicellular organism, such as a bacterium, 
ever undergoes a similar process of repair is more 
doubtful , it is more probable that the repair is 
reflected m an increase m the numbers of the race 
rather than in a recovery of the individual Atoms 
are continually losing electrons, as, for example, 
when electrical energy is manifested , but they do 
not change in nature so that repair, the picking up 
of an electron, must take place 
The variations among the organisms of a single 
species are obvious enough, and it is known that 
atoms show a similar variability, and that the 
atomio weight is merely the mean value for the 
whole species Biological measurements made on 
a Bimilar scale to physioal or chemical might result 
in biology also becoming an ‘ exact ’ science 
A further analogy between the living and the 
non-living oan be drawn from the examination 
of the oourses of the reactions in the hydrolysis of 
oane-sugar by dilute acid and the destruction of 
bacteria by heat or disinfectants Both follow 
a similar path , the bacterium behaves as the mole 
oule of cane-sugar, the proportion killed or hydro 
lysed depending on the number of organisms still 
living or on the number of molecules still unchanged 
The organism acts as the unit If the molecules 
of the organism were the units and had been 
destroyed according to the same law, it would have 
been expected that a stage would have been 
reached when all the organisms would have died 
together, whereas, in faot, this destruction only 
occurs gradually 

There is difficulty however, in finding an analogy 
to reproduction in animals Reproduction appears 
to be neoessary because organisms are unstable , 
without it they oould not maintain themselves 
But provided that conditions remain constant, the 
number of any given species does not change 
greatly from year to year , the capacity for repro 
duction enables organisms to adapt themselves to 
varying conditions rather than to increase, exoept 
perhaps slowly, m numbers The sitnpler unite of 
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the inorganic world are more stable and do not 
need therefore to reproduce But if speculation 
embraces the universe rather than the earth alone, 
it appears possible that the disintegration of atoms 
into radiation in the immense heat of the stars 
may be accompanied elsewhere by the regeneration 
of matter from energy under conditions of intense 
cold, giving a true reproduction of morgamc 
material, and the atoms formed need not be the 
same as those from which the protons and electrons 
originally came 

It thus appears that living and non-living form 
one continuous senes, and that no sharp distinction 
can be drawn between them But if so, what sort 
of matter forms the borderland between the two t 
Is it the filtrable virus, the baotenophage and 
similar agents ? These bodies show some of the 
properties both of bacteria and of non-living 
matter It is probable that the average diameter 
of the viruses is about 25 ji/j, whilst that of the 
smallest known bacillus is about ten times greater, 
just at the limit of visibility Organisms of this 
small diameter can pass through filters, and are 
about equal to the oolloidal aggregates of dissolved 
haemoglobin in size and can contain from 200 to 400 
protein molecules There appears to be a break 
m the senes of micro organisms between bactena 
and viruses, perhaps analogous to the fact that even 
the smallest mammal has a very definite size The 
range in size in the bacterial group is of the same 
order as m the mammals, and the ultramioroscopio 
viruses may show a similar range The composition 

of the latter is unknown , it is probable that pro 
tern is present, since a virus infection frequently 
gives rise to a long lasting immunity , on the other 
hand, provided a minimum dose is given, the 
seventy of the infection is little altered by giving 
doses even many thousands of tunes greater , viruses 
apparently do not produce poisonous substances 
as do so many bactena 

Many viruses are extremely resistant to destruc- 
tive agents , others are much more delicate But, 
unlike bactena, no virus has been suooessfully 
grown in artificial culture without the presen oe of 
other oells , m fact, they seem to multiply only in 
the presence of living oells and preferably young 
growing oells It is quite possible that they are 
obligatory intracellular parasites and that this 
habit of life may explain some of their peculiarities 

Though, however, the viruses are related to the 
bactena in some of then* characteristics, they also 
show phenomena analogous to those produoed 
by matenal which is usually considered to be non- 
living Thus the products of autolysia of dead 
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cells stimulate growth m well as an agent obtain I higher plants and ani m als But even if suoh sub- 


able from malignan t tumour oella The presence 
of the latter is indicated when malignant epithelial 
cells stimulate normal connective tissue cells to 
grow into a transplantable tumour, a oaroinoma 
stimulating the development of a sarcoma This 
agent is presumably usually very labile, but in the 
ease of the Rous fowl sarooma can be obtained in 
the filtrate from the growth and initiate a tumour 
on injection into another bird , no living agent 
can be seen or oultivated m suoh a filtrate 

The produote of autolysis are 1 dead ’ or non 
living Is the Rous agent living, or simply a non- 
living material which can stimulate certain cells 
to pathological overgrowth ? It multiplies only 
where its specific aotivity is displayed, and it may 
survive drastio methods of purification There is 
good evidence that tumours produced by chronic 
irritation contain a carcinogenic ‘ virus ' , that is, 
the irritation stimulates the cells to overgrowth, 
with the result that they produce the virus Hence 
the latter arises de novo in each tumour in the 
growing cells, and the means of propagation of the 
disease are not the same as those by which it was 
originally started 

Applying such reasoning to the true virus 
diseases, for example, foot and mouth disease, the 
question arises whether the disease may not itself 
produce the virus , in other words, although the 
infection is spread by a minute dose of virus, multi- 
plication only ooours m the presenoe of the specific 
lesion, so that the virus obtained from the lesion 
need not be the direct descendant of the infecting 
virus, in the same way as bacteria only arise from 
pre-existing organisms In spite of difficulties, 
epidemioldgioal, immunological, and other, against 
this view, there are items of evidence In its favour, 
such as the production of a transmissible mflam 
matory disease of the rabbit’s testis, by inoculating 
a filtrate of testis emulsion from one rabbit into 
another’s testis , although compounds from an 
animal’s own tissues do not usually behave as 
antigens m the same animal, there are exceptions 
to this rule Lysozyme, again, has many of the 
properties of an enzyme, but it is increased in 
amount when it acts upon its specifio micrococcus 

It is therefore possible that viruses are pieces of 
living cells, whioh apart from their proper environ- 
ment have abnormal actions, in this oase harmful, 
srnoe those with the harmful actions are the more 
easily apprehended They would therefore form 
part of a continuous series stretching from obviously 
non-living matter through the growth promoting 
substances, the viruses, and the bacteria to the 
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stances can be considered as both living and arising 
de novo under the appropriate stimulus, the problem 
of their evolution into a higher microbe is still 
unsolved, and the conditions for this evolution 
may not obtain on the earth at the present tune, 
whilst if they are held to be non living, there appears 
to be no trustworthy evidence that life can arise 
except from living matter Science still has far 
to travel before even the humblest bacillus can be 
produoed at will 

Wild Nature and Gentle Savages 

Wanderings m Wild Australia By Sir Baldwin 
Spencer Vol 1 Pp xxvm + 455 + 210 plates 
Vol 2 Pp xiv+457 930 + 194 plates (London 
Macmillan and Co , Ltd , 1928 ) 42s net 
O one has done more valuable work in elucidat 
mg the ethnography of the aborigines of 
Australia than Sir Baldwin Spencer, and therefore 
a new book by him deserves careful consideration 
“ Wanderings in Wild Australia ” is possibly the 
final record of travels and field work begun thirty- 
four years ago and contmued at intervals until 
within a few years The area of the wanderings 
is, roughly, between 132° and 136° E long, and 
from Lake Eyre in the south to Bathurst Island 
and the Gulf of Carpentaria in the north 

The first two parts of the present work closely 
follow the information given in “ Across Australia,” 
by Spencer and Gillen (1912), together with ethno 
graphical additions which are to be found m “ The 
Native Tribes of Central Australia,” by Spencer 
and Gillen (1899), and the new and improved edition 
of “ The Arunta ” (1927), which has already been 
noticed in Nature (Mar 17, 1928, p 411), as well 
as observations from ‘ The Northern Tribes of 
Central Australia,” by Spencer and Gillen (1904) 
The thrnl part deals with the Kakadu of the East 
Alligator River (Arnhem Land), Port Darwin, and 
Melville and Bathurst Islands, the ethnographical 
matter being abstracted from “ The Northern 
Tribes of the Northern Territory of Australia,” by 
Baldwm Spencer (1914) It will thus be seen that 
the fortunate possessor of the earher books will 
have bttle occasion to consult the new book so far 
as anthropological information is concerned, but 
attention must be directed to the fact that there 
are a few new photographs whioh illustrate parts 
of ceremonies, and several new representations of 
the very interesting carved and painted grave posts 
of Melville and Bathurst Islands Those interested 
in gesture language (vol I, pp 436 444) will find 
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nineteen additional eigne in “ The Arunta,” vol 2, I daily life, social organisation, ceremonial life, magio, 


Appendix F There are several new sketches, 
mainly of scenery, by the author, and three or 
four new maps and two instructive block diagrams 
showing the relation of the geology of the scenery 
of the Macdonnell Range 

The foregoing is written from the point of view 
of an ethnologist, but there is another aspect from 
which the book may be judged The author gives 
records of various journeys which bring before 
the reader a vivid picture of the geographical and 
biological conditions from south to north of the 
oentral belt of Australia, and as he was the pro 
feasor of biology in the University of Melbourne, 
we have the satisfaction of finding the plants and 
animals correctly identified The great differences 
m the flora and fauna and in the country itself 
during a dry spell from those immediately follow 
ing a fall of ram account for the diverse opinions 
expressed by travellers in the past We are told 
how certain plants and animals adapt themselves 
to these vory contrasted conditions — of suoculent 
and spiny plants, of the aestivation of animals, and 
of the frogs which are dug up by the natives in the 
dry season in order that tho latter may drink the 
water with which the frogs ha vc distended themselves 

So from stage to stage we are pleasantly con 
veyed, and learn how travellers and settlers fare in 
those remote and often most inhospitable regions, 
and the information is appropriately illustrated 
by numerous beautiful photographs of scenery and 
vegetation, with a few representations of animals 
In this way the stage is set for the human per 
formers in the drama of Austraban physical and 
biological conditions 

Most travellers have come across only small 
bands of wandering natives, with few and crude 
belongings, who were wresting a precarious living 
from niggard Nature, and not unnaturally a com 
mon opinion has arisen that the people are a 
miserable, poor, and cultureless folk But, thanks 
to the researches of Sir Baldwin, we now know 
that on stated occasions the natives assemble from 
far and wide to spots where water and food are 
temporarily abundant, and then the dull, isolated, 
secular life is exchanged for a period of happy 
social intercourse and the performance of numerous 
spectacular religious performances It is impossible 
to give even a summary of the wealth of informa- 
tion here given oonoeming these most interesting 
ceremonies, which, by the way, are fully illus- 
trated by excellent photographs The reader of 
the book will get, as he cannot obtain anywhere 
else, a picturesque but scientific account of the 
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religion, death, burial, ami mourning of various 
tribes , nor are the objects they make and the 
method of their manufacture neglected 
Towards the end of 1911, the Minister for Ex- 
ternal Affairs of the Commonwealth Government 
wisely appointed Sir Baldwin Spencer as Special 
Commissioner for Aboriginals of the newly estab 
hshed Northern Territory, and in the chapter en- 
titled “ Work in Darwin ” we have a hitherto 
unpublished account of the first two months of 
his actions as Chief Protector m charge of the 
department instituted to safeguard the interests 
of the aboriginal population This very interesting 
chapter shows how necessary such an appointment 
was, since the natives were being hopelessly de 
moralised by Chinese and Malays The Common 
wealth Government has shown in this way, and m 
appointing a Government anthropologist for the 
Mandated Territory of Now Guinea, that it appre 
mates the practical value of ethnology, as indeed 
the Government of Papua has done for many years 
A C Haddon 

Marine Engine Practice 
Marine Engineering m Theory and Practice a 
Complete Text Book on Heat Engines and Mech 
anical Engineering connected with them, including 
Steam Engines and Boilers, Turbines and Internal 
Combustion Engines and Auxiliary Machinery, 
both m their General Application and m particular 
Reference to Types used and to Practice at Sea , 
for Marine and other Engineers, and Naval Archi- 
tects, Officers, Apprentices, and Students By 

Eng Comdr S G Wheeler Vol 1 Ele- 

mentary Re issue with Appendix Pp xi + 
182+8 Vol 2 Applied With a Speoial 
Chapter on Metals and Strength of Materials, 
by Comdr G C Malden Pp xi + 183 597 
(London Crosby Lockwood and Son, 1928 ) 
Vol 1, 10s fid net Vol 2, 35s net 

T HE principal part of Vol 1 of Wheeler’s work 
is devoted to an explanation of the element 
ary theory of heat engines and of the fundamental 
principles of their action There is nothing new 
in the subject matter, but the treatment differs 
from that ordinarily adopted It is intended for 
the primary education of engineers engaged in the 
naval and merchant services, and the style has been 
modelled to suit Throughout, the aim is to im- 
part a sound grasp of the rudimentary principles, 
rather than to describe exact methods of calcula- 
tion Elaborate mathematics are carefully avoided 
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and diagrams used freely The reader is always 
encouraged to visualise what actually occurs 
during any operation that is being explained, and 
tentative theories and analogies are resorted to in 
order to facilitate explanation 

To the trained engineer, some of the attempts in 
this direction appear at first to be somewhat crude, 
but their effectiveness has no doubt been proved 
in a wide experience m teaching this subject The 
diagrams employed are those which give the 
simplest and most direct representation of the 
function or performance concerned The pressure- 
volume chart is used wherever possible, and the 
temperature-entropy chart, which the more ad- 
vanced student would m many instances find more 
convenient, is studiously avoided However, the 
employment of the pressure-volume chart m con 
nexion with unrestricted expansion of steam, while 
useful as a connecting link between the cases of 
restricted and unrestricted expansion, is not the 
most satisfactory for representing the energy trans- 
formation of the latter Diagrams showing the 
losses which occur in the various transitional 
stages between the burning of the fuel and the 
development of power on the propeller shaft are 
particularly useful 

Generally speaking, the attempt to present the 
case in a simple and easily understandable manner 
is commendably successful, but a few suggestions 
might be made for a future edition The means 
adopted for the purpose of getting the reader to 
appreciate physical facts and functions rather than 
abstract formulae, lead to some redundancy, and 
while this, as a consequence, is probably inevit 
able, its effect could be largely counteracted by 
'effective summarisation The statement is made 
that it is impossible to obtain a steam velocity 
greater than the velocity of sound with a nozzle 
which has no divergence at outlet This is quite 
a common mis statement of fact m books of this 
kind, and yet m actual pressure compounded lm 
pulse turbines such nozzles are quite oommonly cm 
ployed for pressure drops greater than the critical 

In some cases where values are given by way of 
example, it should be made clear that they are not 
absolute and are liable to considerable variation 
m practice For example, it is stated that the 
‘ design factor ’ or ratio of work actually obtain 
able to that whioh the pressure-volume diagrams 
show to be theoretically available should be taken 
as 0 49 for triple expansion reciprocating engines 
This factor, of course, vanes over a wide range 
for different engines and conditions Again, it is 
stated that for the steam consumption rate of 
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marine turbines a value of 14 lb per shaft horse 
power per hour may be taken, whereas there are 
actually on service at the present tune marine 
turbine installations operating with a steam con 
sumption rate of approximately half that value 

However, the general treatment of the subject 
is good, and the book should be much appreciated 
by young engineering students and those respon- 
sible for their education 

The major portion of Vol 2 is devoted to 
describing systems of marine propulsion and types 
of engines, boilers, and accessories The desenp 
tion is of a very practical nature, is very well done, 
and accompanied by a largo number of excellent 
illustrations The first chapter deals with turbines, 
and commences with a very logical classification of 
all types, land turbmes being wisely included for 
the sake of completeness The principle of opera- 
tion and the practical features of the various types 
are then separately described, and a large number 
of actual examples illustrated This is followed 
by a similar description of the most important con 
structivo details The special requirements for 
ship propulsion are then discussed, and the chapter 
concludes with a useful review of recent tendencies 
m practice and design The means which have 
been adopted for reducing the loss due to the 
velocity of the steam leaving the final stage are 
very fully examined, although this is primarily a 
land turbine problem 

Internal combustion engines are dealt with in a 
similar manner m the next chapter, which com 
mences with a proper classification and then pro 
ceeds with the description of the principle of 
operation, and the constructional features of each 
type The special apparatus required to meet 
marine requirements, such as reversmg gear, are 
then dealt with, and ‘ heat engines reversed,’ or 
refrigerators, are included in this section There 
ih no correspondmg chapter on reciprocating steam 
engines, the treatment of which in the first volume 
is presumably deemed sufficient The chapter on 
ship propulsion gives a brief account of the laws 
of resistance of ships and the action of the screw 
propeller, and then describes a large number of 
arrangements of propelling machinery of various 
types The methods which have been adopted 
for gearing the engine shaft to the propeller shaft, 
namely, mechanical, electrical, and hydraulic, 
receive appropriate attention, and torsion meters 
are also included 

In the chapters on boilers, every type which has 
been used at all extensively in either land or marine 
practice is suitably illustrated and described, with 

Ol 
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the moat important boiler room auxiliaries The 
chapter on feed water, etc , opens appropriately 
with a full discussion on the necessity of and 
methods for preserving boiler feed water from lm 
purities, after which, condensers and their auxili- 
aries are dealt with This concludes the purely 
descriptive portion, and its comprehensiveness 
may be gathered from the above resume? and from 
the fact that this portion of the book contains more 
than 300 illustrations 

The treatment of the subject of combustion is 
very thorough, both from the theoretical and prac 
tical point of view, and the chapter on metals, etc , 
takes an excellent survey of the factors which 
influence the physical properties of the metals 
ordinarily employed m engineering structures 
The last chapter describes various steam charts 
and their uses, and the book concludes with a 
supplementary set of examples, exercises, and 
explanatory notes 

Taking into consideration the time which the 
collection of so much matter must have occupied, 
and the recent rapid progress m marine engineer 
mg, the book is remarkably well up to date A 
few of the examples illustrated are obsolete types, 
but have been wisely included m order to show on 
what lines progress has been made In a future 
edition, reference could with advantage be made 
to the recent development of high pressure and 
temperature geared turbine installations, to the 
combination of reciprocating engines with exhaust 
steam turbines geared to the same propeller shaft, 
to the development of the double acting internal 
combustion engine for large powers, and to the 
experimental work which has been done in con 
nexion with internal combustion turbines 

This volume should prove useful both for text 
book and for reference purposes 


Evolution 

(1) Charles Ikirwin the Man and his Warfare 
By Henshaw Ward Pp vm+472+27 plates 
(London John Murray, n d ) 21s net 

(2) The Evolution of Charles Darwin By George 
A Dorsey Pp xii + 300 (London George 
Allen and Unwin, Ltd , 1928 ) Is fl d net 

(3) Darwinism and What it Implies By Prof Sir 
Arthur Keith (The Forum Series, No 8 ) Pp 
vu +56 (London Watts and Co , 1928 ) la net 

T HE large number of publications which have 
made their appearance during the last few 
months upon the subject of evolution affords 
interesting evidence of a growing appreciation on 
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the part of the general public of the importance 
of some acquamtanoe with the general conclusions 
of biological science as part of the mental equip 
ment of the ordinary citizen 

(1) Mr Henshaw Ward’s “ Charles Darwin the 
Man and his Warfare ” ib a book of quite unusual 
ment The professional biologist will while away 
a few hours in its perusal with much pleasure, 
while the layman interested in Darwinism will gam 
from it a vivid picture abke of the personality of 
tho master and of the vanous steps in the long 
campaign which culminated m the conversion of 
the intellectual world to belief in evolution The 
author, while apparently not a specialist ill 
biology, shows a wide acquamtanoe not merely 
with the works of Darwin himself but also with 
the wntings of others about him and his phdo 
sophy, and about his chief contemporanes in the 
world of science, and this has enabled him to form 
in his mmd a peculiarly vivid picture of Darwin’s 
personality and surroundings — a picture he puts 
bofore us with much literary skill in the book under 
review 

Tho book is really a scientific biography written 
for the goneral reader In its fourteen chapters 
the life of Darwin is divided up into contrasted 
seotions “ A Year with Fitz Roy and Lyell,” 
“ Six Years of Coral Islands and Species,” “ Eight 
Years of Bamaoles,” “ Writing the ‘ Origin,’ ” 
‘The Reception of the * Origin,’ ” “ Darwin’s Life 
after 1850,” are chapter hoadings which will give an 
idea of the general plan of the book What they 
give no idea of is the lively and graphic style in 
which it is written, or the remarkable vividness of 
the picture of Darwin and his life which they call 
into being in the mind of the reader The book is 
not merely a picture of Darwin himself and his 
doings it also brings in excellent portraits of 
those of his contemporanes who played important 
parts m relation to it Hooker was “ a brawny 
tar, with a handshake like a taut sheet, and a 
laugh like a favonng gale ” An odd figure he 
was The head was prone to be cocked at a sort 
of owhsh angle for careful mspection of whatever 
came mto view ” “ Such a handling of men in a 

complicated situation [during his travels in Sikkim] 
is good training for the battle at Oxford in 1860 ” 
Lyell, Huxley, Owen, Wallace, are all faithfully 
portrayed “ There was in Wallace’s nature a 
beauty that will shine when the splendour of 
Agassiz and the greatness of Lyell are dim He 
never laid claims to more honour than the Linnean 
paper gave him, and so gained a higher kmd of fame 
than scientific discovery oan bring ” 
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As may have been gathered, the language in 
which the book is written is the American variety 
of English, but any little peculiarities that jar on 
the purist in literary style may well be pardoned 
for the sake of the end result an extraordinarily 
readable and useful book It is, by the way, pro- 
vided with numerous and excellent illustrations 

(2) Dr George A Dorsey is well known as the 
author of “ Why we behave as Human Bemgs,” a 
book whioh m the United States enjoys deservedly 
a big circulation, giving as it does an excellent 
sketch of those results of modern physiology which 
are of greatest importance to the ordinary citizen 
Dr Dorsey has now published a book ontitled 
“ The Evolution of Charles Darwin ” “To under 
stand Darwin is to understand human beings,” he 
says in his preface, and the whole book is a study 
of Darwin as a human being It is well done, and 
in parts is charmmg, such as the chapter on Darwin 
as the father of his family, where the author recalls 
the little daughter running downstairs with the 
stolen pinch of snuff for her father, and tho four 
A ear old son approaching him with a bribe of six 
ponce to induce him to come and play during 
working hours The book is interesting and well 
worth reading, though many a biologist will demur 
to tho statement that Darwin became a man of 
soience “ in spite of his germ plasm,” and many a 
Trinity man to that which attributes to Christ's 
the honour of having nurtured Isaac Newton 

(3) bir Arthur Keith’s ‘ Darwinism and What it 
Implies ” is a sequel to his oarlier volume in the 
Forum Senes, “ Concerning Man’s Origin,” and 
deals with some of the bearings of Darwinism upon 
problems of everyday life The nature of mind, 

'foundations of human nature, problems of sex, the 
spint of competition, are headings that catch the 
eye “ Every fact known to them [medical men] 
compels the inference that mind, spint, soul, are 
the manifestations of a living brain, just as flame 
is the manifest spirit of a burning candle ” In this 
connexion the old fashioned philosopher may well 
ponder over the fact that by drugging the brain 
we can “ alter the mentality ” of any man or 
woman The chapter has in it much that is wise, 
and scattered through its pages are shrewd sayings 
“ The day man becomes a perfectly rational being 
marks his end ” “To extinguish the spirit of 
competition is to seek for racial suicide ” that 
spirit “ has lifted us from savagedom, and our hopes 
of the future are bound in it ” 

The short middle chapter of the three concerns 
itself with “ The Nature of Man’s Brain,” while 
the third, “ Modem Cntios of Evolution,” is a 
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reply to articles in the Nineteenth Century by Mr 
George H Bonner and Prof J A Fleming It 
may perhaps be doubted whether such articles 
ment even the small expenditure of Sir Arthur 
Keith’s time involved m replying to them Any- 
one desiring trustworthy information as to what is 
known of the evolution of the animal kingdom 
will surely turn to those whose life’s work is the 
investigation of tho subject It may be of psycho 
logical interest to learn what some distinguished 
biologist thinks about ono of the great generalisa 
tions of physical science, or conversely, what a dis 
tinguished worker m one of these sciences thinks 
about the evolution of plants or animals, but it is of 
no particular moment otherwise While it is no 
doubt true even to day that there are many men 
of letters entirelj unacquainted with the facts 
which demonstrate the evolution of man, surely 
there are few so oblivious of their limitations as to 
assert dogmatically with Mr Bonner ‘ There is 
not a shred of conclusive evidence for tho animal 
ancestry of man ” 


Our Bookshelf 

(1) Heat, Light and Sound Jor School Certificate 
Students By E Nightingale (Boll s Natural 
Science Stncs ) Pp xin +381 f ix -t 11 plates 
(London G Bell and Sons, Ltd , 1928 ) 6* 6 d 

(2) Sound for School Certificate Students By 
E Nightingale (Bell’s Natural Kcu nco Scries ) 
Pp ix + 273 381 +11 (London G Bell and 
Sons, Ltd , 1928 ) 2a (W 

(1) The author of thiR little text book is to be con 
gratulated His aim has been “ to cover the school 
certificate and matriculation syllabuses in Heat, 
Light, and Sound in a manner which will appeal 
to tho student ” In this aim he certainly appears 
to be very successful The subject matter contains 
the latest available information, obtained from 
the most trustworthy sources The whole is pre 
Rented in an instructive and attractive manner 
The illustrations alone are worthy of special 
mention, in many cases being self explanatory and 
thus relieving the text of an unnecessary burden 
The author has not forgotten the historical side of 
the subject, and short biographies and experiments 
of famous physicists have boon introduced m 
appropriate places 

Experiments which ‘ work ’ are well described, 
and there is little excuse for failure to repeat them 
An excellent feature of the book which must be 
noticed is the delightful selection of homely and 
effective illustrations and examples Some of these 
are rerpimscent of Bragg’s “ World of Sound,” and 
the author has been wise m following the example 
of such an emment leader 

Mr Nightingale’s effort is an example of what 
a text book for young students should be The 
information it oontains is accurate and up to date 
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and is presented in the style of an erpenenoed 
teacher It can be recommended unreservedly 
to teachers and students as an excellent text- 
book 

(2) This little book is one of a set of three written 
for matriculation and school certificate students 
It forms Part III of the combined text - book 
mentioned above 

The Protamine# and Ht# tones By the late Prof 
Albrecht KoSsel Translated from the original 
German Manuscript by Dr William Veale Thorpe 
(Monographs on Bio chemistry ) Pp xi + 107 
(London, New York and Toronto Longmans, 
Green and Co , Ltd , 1928 ) 9s net 
It is indeed fortunate that Prof Albrecht Kossel 
was able to complete the manuscript of this little 
volume before his death, since more than any 
other single investigator he had contributed greatly 
to our knowledge of these two groups of protein 
compounds The protamines, the simplest known 
proteins, are characterised by yielding on hydrolysis 
only about four different amino acids, whereas 
about twenty units may be obtained from a typical 
complex protein Moreover, the ammo acids found 
are chiefly those of basio character, arginine, lysine, 
and histidine The protamines are found solely m 
the sperm and testicles of certain fish The histones 
are more complex, containing a greater variety of 
units , they are, however, like the protamines, of 
a basic nature They are found in the npe sperm 
of certain vertebrates and invertebrates, including 
some fish, as well as in the nucleus of the red blood 
cell of the bird and in the thymus gland of the 
mammal Both protamines and histones occur m 
Nature in combination with nucleic acids 

The monograph describes in detad the methods 
available for the preparation of these compounds 
and the separation of the various units after their 
hydrolysis Separate chapters are devoted to a 
description of the various individuals of these two 
groups which have so far been isolated as chemical 
individuals The importance of the study of such 
proteins lies in the light which it may shed on the 
composition and origin of the more complex of 
these nitrogenous compounds Although primarily 
a work for the specialist, the volume has an interest 
also for those who wish to know something of a 
group of compounds which are not usually con 
siderodin much detail in text books of bio chemistry 
The bibliography extends to upwards of two hun 
dred references 

Leached Outcrops a# Guide# to Copper Ore By 
Augustus Locke Pp vu + 175 + 24 plates 
(London Badlifcre, Tindall and Cox, 1926 ) 
22# 6d net 

The object of this book is stated by the author to 
be the task of “ reconstruction of the sulphide 
formerly existing ” In the majority of cases a 
deposit consisting of iron pyrites closely intermixed 
with ohaloopynte or other copper ores, and pos 
sibly also other sulphides, does not often come up 
to the surface in this form, but is usually overlam 
by a capping, sometimes of very great thiokness, 
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of the oxidised products of this ore, and the prob- 
lem which the author desires to investigate is that 
of predicting from the nature of the capping the 
character and richness of the primary ore He has 
turned his attention mamly to disseminated de 
posits and has practically neglected the massive 
ones, which are by far the more important on the 
continent of Europe The result is that the book 
is, to use the author’s words, “overwhelmingly 
American ” , obviously the complete study of the 
subject would have included an investigation of 
the cappings of such deposits as the cupriferous 
pyrites of Huelva and those of Sulitelma and other 
Norwegian occurrences, about which there is in 
foot a great deal known 

The author has gone into very muoh minute detail, 
more especially as to the character and appearanoe 
of the hmonite which generally results from the 
oxidation of iron pyrites, but it cannot bo said that 
his results are of any very general use As he 
himself says “ The kind of capping that means 
ore in one district, does not necessarily mean ore 
in another ” Obviously, if this statement is true, 
and there is little reason to doubt it, of two dis 
tncts m the western United States, it apphes with 
even greater force to more remote regions or to 
other continents The author appears here and 
there to realise that his theoretical methods are of 
little real value, and most mining engineers will 
ooncur in his dictum 

Farm Soil# their Management and Fertilization 

By Prof Edmund L Worthen (The Wiley 

Farm Series, edited by A K Getman and C E 

Ladd) Pp x+410 (Now York John Wiley 

and Sons, Inc , London Chapman and Hall, 

Ltd , 1927 ) 13s 6d net 

Under modem systems of farming, it is recognised 
that soil management must be considered in re la 
tion to the specific crops to be grown, and the 
present volume attempts to correlate the various farm 
operations with economic orop production The 
management of any soil will necessarily vary with 
the type of crop, as treatment that is merely ade- 
quate for fruit or garden produce might be hope 
iessly extravagant and uneconomic for large scale 
field orops 

Prof Worthen keeps the practical aspect m 
view throughout, and by means of ‘community 
studies ’ the student is led to investigate problems 
in the field for himself and to consider the best 
means for their solution The mam farming opera- 
tions are dealt with in detail from various aspeots, 
chapters being devoted to water supply, tillering, 
manuring, liming and green manuring The 
correlation between soil management and the orop 
grown is brought out by short accounts of the 
appropriate treatments for field, pasture, garden, 
and fruit soils, and emphasis is laid on the import 
ance of the cultivator becoming as familiar as 
possible with the local practices of his district 
Special oaro has been token with the illustrations, 
which are selected to bear directly upon particular 
points in the text, and numerous references, solely 
of American origin, are also included 
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Lehrbuch der Protozoenbunde erne Daretellung der 
Naturgeschichte der Protozoen, mil besonderer 
Benicksichttgung der parasxtischen und patho- 
genen Forrnen Bogrtindet von Franz Doflern 
Neubearbeitet von Prof Dr Eduard Reichenow 
Fflnfte Auflage Toil 1 AUgememe Natur 
geschuMe der Protozoen Pp iv + 436 Ted 2 
SpezieUe Naturgeschichte der Protozoen Half to 1 
Maatxgophoren und Rhizopoden Pp iv +439 
864 (Jena Gustav Fisoher, 1927-1928 ) Ted 
1, 21 gold marks , Ted 2, 22 gold marks 
Doflein’s text book of Protista has been for many 
years the classical volume for students of protozoa 
Owing to the number of recent contributions to the 
literature of this subject, the last edition published 
m 1916 rapidly became out of date The new 
volume, of which the first two parts have appeared 
rearranged and edited by Prof Eduard Reichenow, 
is therefore a welcome production In the mam it 
follows the lines laid down m the fourth edition, but 
new sections have been mtroduced, such as a brief 
account of the comparatively new subject of soil 
protozoology The first part ends with an account 
of the physiology of protozoa, and it is unfortunate 
that, in common with so many other modem text 
books, this aspect of the subject receives rather 
sianty attention In Part 2 the various groups 
of protozoa are considered, taking the reader to the 
beginning of the Sporozoa group The present 
volumes maintain the high standard sot by the 
late Prof Doflein, and will be an indispensable part 
of any zoology library 

Air Ministry Meteorological Office The Obser 
vatories’ Year Book, 1926 comprising the Meteor o 
logical and Geophysical Results obtained from 
Autographic Records and Eye Observations at the. 
Observatories at Lerwick, Aberdeen, Eskdalemuir, 
Cahirciveen ( Valencia Observatory), and Richmond 
(Kew Observatory), and the Results of Soundings 
of the Upper Atmosphere by means of Register 
ing Balloons (M O 304 ) Published by the 
Authority of the Meteorological Committee 
Pp 411 (London H M Stationery Offico, 
1928 ) 63* net 

The Observatories’ Year Book for 1926 has followed 
that for 1925 at an interval of 9J months, indicating 
progress towards the desirable goal of the issue of 
each year’s observations during the following year 
The volume is enlarged by about forty pages by 
the inclusion, for the first time, of hourly mag 
netic data from Lerwick, the most northerly 
British observatory (60° 8' N ) In going from the 
Abrnger magnetic observatory (the results for 
which are published in the Greenwich volumes) 
to Eskdalemuir, 4° to the north, there is a 
transition towards more disturbed conditions, but 
the mcrease of disturbance in going 5° farther 
north still, to Lerwick, is much greater The 
immense mass of meteorological and geophysical 
data recorded m these volumes with such con 
vement uniformity provides material not only for 
present researches, but will also almost certainly 
prove of use m ways yet unthought of to future 
generations 
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Orcharding By V R Gardner, F C Bradford 
and H D Hooker (McGraw Hill Publications 
in the Agricultural and Botanical Sciences ) 
Pp xi + 311 (New York McGraw Hill Book 
Co , Ino , London McGraw Hill Publishing 
Co , Ltd , 1927 ) 15* net 
This volume marks a definite attempt to fill the 
gap which exists between the practical considera 
tions which govern the growing of fruit trees and 
the fundamental principles upon which such practice 
is founded Scientific explanations are suggested 
for many of the problems which beset the grower, 
as, for example, the biennial fruiting habit of the 
majority of apples Under questions of growth and 
nutrition, that of the carbohydrate supply of the tree 
is specially dealt with, as being of much importance 
m relation to the production and quality of the fruit 
Quality is becoming of mcreasmg importance 
with mcreasmg competition, and m consequence 
greater attention is necessary to keep fruit trees 
free from insect and fungus pests, chiefly by means 
of various types of spray Appropriate marketing 
includes grading, attractive packing, careful trans 
port with refrigeration if necessary, and the best 
choice of locality and salesmen, and due attention 
to all these details is essential for success and 
profit in fruit growing on a commercial scale 

A BC of Adler’ 8 Psychology By Phihppe Mairet 
Pp 116 (London Kegan Paul and Co , Ltd , 
1928 ) 3* 6 d net 

An excellent book Adler’s individual psychology 
makes an appeal to those people who do not like to 
accept the more extreme views of Freud, Jung, or 
Stekel, but still feel the need of a practical psycho 
logy to explain many of the mal adaptations and 
neurotic features of the individual In this short 
summary, Mairet has made a very satisfactory 
presentation The author briefly traces the develop 
ment of modem psychological ideas, and shows 
how Adler was led from his wide experience as a 
physician to build up his theory of inferiority and 
the individuals striving for sujienority Through- 
out the book there is a sound emphasis on the im- 
portance of individual psychology to tho social, 
religious, and oducational aspects of the community 

Man What * Whence ? Whither ? or, The Faith 
that is in Me By Capt R C T Evans Fourth 
edition Pp viu + 218 + 11 (Chatham Parrott 
and Neves, Ltd , 1928 ) 2* (id 
Those who like a book to deal with a wido range 
of topics will be well satisfied with Capt Evans’s 
encyclopaedic little volume It deals with free- 
wdl, conscience, suffering, reincarnation, prayer 
and miracle, the flood, psychical phenomena, 
sacraments, the Trinity, and so on The sincerity 
and earnestness of the wnter are transparent, and 
as arousmg reflection his work should prove valu 
able to many readers It is intended pnmanly 
for those who are troubled by the apparent an- 
tagonism between religion and science, ‘ m the 
hope that what comforted me may comfort them ” 
The book is fertile in argument and contains much 
ingenious speculation J C H 
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Letters to the Editor 

[The Editor does not hold htmselj responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Constitution of Nitrated Cellulose 
In a recent publication (Zeit fUr physikal C’hem , 
130, 810, 11)27), Herzog and von Naray Szab6 
ave an ai count of the X lay examination of ranno 
bra nitrated in various ways, and concluded that foi 
any nitrocellulose containing from 441 to 1331 per 
oent of nitrogen the diffraction spots on the ‘ fibre 
diagrams ’ wore produced mainly by the substance 
cellulose trinitrate, two spots from um hanged c ellulose 
occ asionally persisting, and that all mtrocolluloses 
wero therefore principally mixtures of cellulose tri 
nitrate and cellulose 

IVo rather diffuse diagrams weie given , one of 
whioh (for 12 09 per cent nitrogen) seems to show 
evidence of imperfect nitration In tho later paper 
by von Naray Szaho and von Susich (Zeit fur physikal 
Chem 134,284, 1028), this diagram, with tho unit coll 
proposed for cellulose, is withdrawn and replaced by 
a new diagram m which the layer lines aio closer to 
gether, but the claim is still made that the mtro 
cellulose diagram is always compounded of those of 
cellulose and its tumtrate Ihis theory is open to 
serious objections from many aspects of the chemistry 
and technology of nitrocellulose Many of these have 
been presented by Brunswig in two interesting articles 
(Zeit fur ges Schiess und Sprengstoffwesen, 23, 337 
and 384, 1028) 

In an investigation which has been carried on in 
these laboratories for more than a yoar, a complete 
range of samples of nitroramio nitrated in widely 
different mixed acids, together with their denitration 
products, has been examined by X ray diffraction 
methods The flbre diagrams of the nitrates are 
frequently lacking in definition and are difficult to 
interpret, but whenever measurements have been 
possible they have been found to afford only the 
shghtcst basis for Herzog’s theory 

The nitration ot cellulose in mixed acid is com 
phoated by a loss of flbre structure which occurs with 
all mixed acids, for example, with those containing 
from about 30 per cent to 60 per cent of nitric acid, 
whenever the nitrogen content of the nitrocellulose 
reaches about 7 5 per cent It continues until 10 5 
per cent of nitrogen is exceeded If the content of 
sulphuric acid is increased and the ratio H,S0 4 /H,0 
has a certain value (about 1 7 to 1), the disintegration 
of the fibre structure may be greatly accentuated 
It is therefore convenient to consider throe groups 
The diagram of a mtroramie of less than 7 5 per 
oent of nitrogen shows the same spacings as that of 
its denitrated product but different relative intensities 
and is much weaker The spacings remain constant 
with increasing degiee of nitration This type of 
diagram ( B ) may bo contrasted with that of unaltered 
cellulose (A) It resembles that of fully mercerised 
cellulose, but excels it in sharpness and tno intensities 
of the two are different The diffractions characteristic 
of the trinitrate do not appear, although from a mix 
ture of unnitrated ramie with comparatively little of 
the highly nitrated fibre it is quite easy to produce them 
In the second group (7 5 to 10 5 per cent) the 
nitrated material loses its fibre structure more or less, 
diffuse diffraction rings appear, but the demtrated 
product is still of type B and gives sharp lines 
As to the third and technically important class, 
sharper diagrams of which have been produced by 
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von NAray Szabb (loe oit ) and by Andress ( Berichte , 
61, 803, 1028), nitration in acids of teohmcal composi- 
tion nearly always results in diffuse spots, and the 
most important factor m securing definition seems to 
be a high content of nitric acid, say 50 per oent of 
the nitration mixture In tho cases of both cotton 
and ramie, as the nitrogen content falls to about 
1 1 per cent, certain spots from planes parallel to the 
fibre axis are altered in spacing through small ranges 
in which confusion with diffractions of remanent 
cellulose of either tyjxi is not possible In some in 
stAiues the diagrams show an equatorial spot which 
falls in the same position as tho 4 4 spot of cellulose, 
but its intensity is quite disproportionate to tho pos- 
sible cellulose content and its position changes on 
denitration The denitration product from highly 
nitrated ramie is practically indistinguishable from 
that of pure cellulose (typo A), but ax the nitrogen 
content decreases to about 12 per cent, type 4 passes 
mto type B more or less gradually , according to othei 
conditions holding in the nitration 

Itappears therefore that by the action of the mixed 
acid the cellulose residue is converted mto type B for 
all but the highest degrees of nitration, and that the 
linos obtained in the range 10 12 per cent of nitrogen 
do not coincide with those given by the trinitrate or 
by celluloso of either type Even if spots of type B 
were present it would not be ceitain, m view of tho 
diffractions given by the less nitrated products, that 
they originated from unnitrated cellulose 

To account for these facts in a systematic way 
fuithei data will be required, and it will probably bo 
of great use to determine accurately the densities of 
certain nitrocelluloses and tlieir denitration products 
and so obtain some indication of the closeness with 
which their struc tures are packed F D Miles 
J Craik 

Nobel Research Laboratories, 

Ardeor, Jan 7 

The Distribution In Space of the Sunlit 
Aurora Rays 

Some time ago (Nature, Sept 3, 1027) I discussed 
the position of the sunlit aurora rays with my colleague. 
Prof Krogness, and he made the suggestion that the 
great heights of these rayB might jierhaps be explained 
by assuming that the sun’s radiation pressure pushes 
away the upper atmosphere like a Bmall tail of a 
comet, and if the corpuscular rays hit this tail they 
produce aurora at unusual heights 

As this idea seemed very promising, I again took 
up the calculations of the aurora rays in the period 
from 1911 to 1022, mentioned m my letter to Nature 
of Sept 3, 1027 The only two occasions when 
sunlit aurora rays were photographed simultaneously 
from two stations in order to obtain their altitude 
were during the nights of Mar 22-23, 1920, and 
May 13-14, 1921 

In Fig 1 we see the position of all the rays from 
these two nights compared with the position of the 
earth’s shadow The figure represents a vertical 
section of tho earth, and the tangent to the earth’s 
surface is the boundary between the Bunht and dark 
atmosphere For each point of an aurora ray the 
position in the vertical plane through the centre of 
the earth and the sun is marked by a small circle 
for aurora of Mar 22-23, and by a black dot for 
aurora of May 13-14 On each aurora ray two points 
are calculated and combined with a straight line 
representing the ray This line is continued beyond 
the points as far as the photographs indioate If the 
ray passes out of the photographic field it is marked 
by an arrow, and if the foot or summit can be seen on 
the photograph no arrow is given Some rays form a 
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rather large angle with the verhoal, but this is only due 
to observation errors on account of a small parallax 

The figure gives a very suggestive idea of the action 
of the sunlight , the following conclusions seem to be 
well founded 

1 The action is not a direct one, because the rays 
situated nearer the sunset point O are lower than 
those farther away 

2 The action of the sunlight seems to be a pressure 
on the upper atmosphere, diivmgitaway tangentially 
to the earth, like a tail 

3 When the corpuscular rays hit this tail they 
produoe aurora rays the height of w hioh increases with 
their distance from the sunset point 

4 The Hunlit aurora rays situated in this tail seem 
to be eonfinod to it, and do not descend beyond the 
frontier line between sunlit and dark atmospheio 


Tn the spaco between the tail and the earth up to 
distances of 2500 km fi ora the sunset point, no aurora 
rays are seen 

5 From 2600 km and farther reckoning fiom the 
sunset point, the action of the tail seems to have 
ceased, so that aurora rays here occui with the usual 
night altitude from 100 to 400 km 

From 1922 to now a large amoimt of material of 
more than 500 photograms of aurora) from southern 
Norway has been collected, and amongst this are 
many photograms of sunlit aurora rays It will be 
vi ry interesting to see if the measurement and calcula 
tion of these rays confirms the above mentioned 
< onclusions or not 

A still more interesting problem for solution will be 
to obtain the Bpoctrum of these sunlit aurora rays 
Carl Stbbheb 

bygdb, near Oslo, Dec 16 


The Understanding of Relativity , 

The leading article in Nature of Nov 3, 1928, by 
H D , on this subject, contains views so unusual 
as apparently to deserve some notice I have waited 
some time for more competent authorities to express 
themselves regarding these views, but as no such 
expression has yet been seen by me, a few brief 
thoughts are offered here m lieu thereof 

No 3090, Vol 123] 


H D refers to the difficulty of explaining the 
theory of relativity The attempts to do so, he says, 
“ represent the most conspicuous failure of modem 
scientific exposition” He says further “The real 
difficulty that besets the beginner in the subject is, 
not to understand what he is told, but to believe it,” 
and that, to escape this difficulty, “ 8alv ation must be 
by faith and not by reason ” It does soom regrettable, 
to say tho least, that men of science should have to 
I080rt to the rfile of the ‘ hot gospeller,’ which roiely, 
if indeed ever before has been the method of si lentiflo 
investigation 

Let me refer to just one point in the theory of 
relativity On p 16 of Kinstoin’s ‘ Relativity, the 
Special and the General Iheory ” (3id ed , Methuen 
and Co , I ondon, 1920), a man in a moving railway 
carriage is supposed to walk in the carriage in the 


same direction in which tho carnage is mov ing , What 
would be the velocity of the man with respect to tho 
railway embankment? This velocity, as everybody 
knows, would be the sum of the man’s walking velocity 
added to the velocity of tho carnage But according 
to Einstein, this result “ canot be maintained ” On 
p 18 Einstein modifies the illustration, taking the 
earth for the railway carnage and a ray of light for 
the man, both moving in the samo direction in 
which case, according to classical mechanics, the 
resultant velocity of the light with respect to tho 
earth would of course, bo the difference of the two 
velocities But not so according to Einstein’s theory 
The velocity of the light ib not at all affected bv the 
velocity of the earth In other words, either the sum 
or the difference of these two velocities is always equal 
to one of the velocities alone This certainly appears 
to call for H D ’s appoal to faith , for the slightest 
grain of common sense would never permit us to 
believe that V + v = V, or V - a - V, when each velo- 
city has a real value 

It is true that Einstein endeavours to justify his 
views in this case by the results of the experiments of 
Miohelson and Morley, which dearly show that the 
velocity of light upon tho earth is always the same in 
all directions, whether parallel to the earth’s orbital 
motion or at nght angles to it But is it not far 
more rational to account for this fact by supposing 
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the earth to have an ethereal atmosphere of its own 
by means of which the light is transmitted on the 
earth’s surface and which is always earned with the 
earth m its orbital motion and also in its daily rota 
tion near the earth’s surface T We certainly do not 
know that such an atmosphere does not exist , 
and it certainly would account for the facts per 
feotly, without the violation of a single principle of 
mechanics 

Now the negative result of Michelson and Morley’s 
experiments, in the supposed absence of this local 
atmosphere, constitutes the comer stone of Einstein’s 
theory of relativity (see Nature, 111, 240, and 117, 6), 
and the effect of this paradoxical foundation upon 
even the highest intellects is illustrated by tlio follow 
mg quotation from Sir Oliver Lodge “ The relative 
velocity of the light anil the observer (travelling with 
speed u to meet it) must be c + u — common sense 
forbids otherwise, — but if he seeks to measure it ho 
will get, we are told and inclined to believe, not 
o + u, but simply c” (Natubk, 107, 748) In 
other words, a great scientist admits that he is inclined 
to believe what he admits common sense clearly for 
bids him to believe Must we, then, RubHcnbe to 
such renunciation of our reasoning faculties and to 
H D 's appeal to blind faith before we can entor 
the portals of Einstein relativity ? 

Evan McLennan 

Corvallis, Oregon, USA 
Dec 7 


Mb McLennan's suggestion, as lias ofton been 
pointed out, is inconsistent with the observed pheno 
mena of the aborration of light 

His letter seems to imply that, if it is rejected, we 
must subscribe to “ renunciation of our reasoning 
faculties and to H D ’s appeal to blind faith before 
we can enter the portals of Einstein relativity ” 
H D , however, did not appeal to “ blind faith,” nor 
does he subscribe to “ renunciation of our reasoning 
faculties ” In order to grant full assent to a deduction 
from experiment, one must first understand the 
reasoning leading to the deduction, and secondly have 
faith that reasoning on su<h foundations will not 
mislead The failure of many people to give full 
assent to relativity is generally believed to bo asso 
mated with the first factor the article in question 
contended that it is a< tually associated with the 
second The difficulty — at any rate in the special 
theory which contains the paiadoxes mainly re 
sponsible for the theory’s bad reputation— is, not to 
understand a fairly simple argument but to trust the 
understanding to lead to the truth when deep rooted 
prejudice points in the opposite direction H D 
Dec 20 


The Diffraction of X-rays in Liquids containing 
Heavy Atoms 

It is now generally accepted 13,4 that X ray diffrac 
tion in liquids is mainly due to the relative positions 
of the molecules and only in second instance to their 
inner structure If the effect of the last factor is 
known, some information regarding the first factor 
may be obtained from an analysis of the observed 
diffraction pattern * This circumstance is realised in 


aeumet.w, u, ixt , 

• P DAye, Jour ofUatX a 

sniUPAM kthiaiistju, 136, i 

• T zernike und J A Prim, 


and Phyt MattatkutOU, 4 1 
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the case of monatomic molecules, for example, 
argon, or mercury * • In most eases, however, as 
when using organic compounds, the inner structure 
is not known, and then no unequivocal conclusion, 
or nearly none, may be drawn from the diffraction 
pattern 

The use of an especial X ray spectrograph* con 
strutted by Prof Coster and myself for the investi 
gation of heavy (that is, absorbing) liquids has opened 
up a new line of attack The guiding principle is to 
introduce very heavy atoms into the liquid and to 
get definite evidence concerning their mutual arrange 
ment by their diffraction pattern This diffraction 
pattern will depend almost entirely on the relative 
positions of the heavy atoms, as m comparison to 
their scattering power that of the other atoms may 
be neglected, the scattering power being roughly pro 
portional to the square of the atomic number under 
the conditions of the experiment (scattering angles 
of 1° to 16° using Cu or I e K radiation) 

A first application was made on the diffraction of 
X rays in a solution 7 of iodine ions in water and of 
carbon tetrachloride and methylene iodide m benzene 
If the current view is accepted that the dissolved 
molecules in these cases are disjiersed like the mole 
cules in the gaseous state, then the theory 1 * predicts 
a characteristic difference between the diffraction 
pattern of these solutions and that of ordinary liquids 
This difference is chiefly found in the amount of 
scattering at small angles, which should he small in 
ordinary liquids and considerable in gases, and con 
sequently also with our solutions 1 was able to get 
experimental evidence of this effect when dilute solu 
tions (about 1 molecule thssolved m 10 solvent) are 
used 

A curious peculiarity, howover, was found with 
iodine ions (potassium and lithium iodides were 
used) when the concentration was increased (up to 
1 molecule dissolved in 3 solvent) In this ease I 
observod a revorsal of the effect, the scattering 
at small angles diminishing again in a marked 
manner with increasing concentration This pheno 
mono n is not to be explained as due to a geo 
metrical close packing of the iodine ions, for a simple 
calculation* shows that this influence is much too 
small The effect is, however, readily explained as due 
to the cloctrostatic repulsion of the iodine ions 
Indeed, this will tend to keep them apart, as if the 
ions were much bigger, causing in this way an apparent 
close packing With lithium iodide this effect seems 
to be visible at smaller concentrations than with 
potassium iodide 

Another application of the same method has been 
made in studying organic compounds, especially those 
with long CH, chain (C, dibiomide, C„ dibromide * 
ami C„ mono iodide were used) In this way evid 
ence of their arrangement is obtained m a less 
ambiguous manner than usually 

Perhaps it is useful to add that with fatty acids, 
also studied, the results of btewart and others’ were 
confirmed and extended to C,, , C, 4 -, and 0 14 . -acids 
A full account is to appear in Zeitschr f Phys 

My thanks are due to Prof Coster for his helpful 

J A Pbins 

Natuurkundig Laboratonum 
der Rijks Universiteit, 

Uroningon 


SoluUooi have been itudled from another point of view by R W O 
Wvokolf ( The Structure of Cryatala, New York, 388 , 1824) and W H 
XeCTOm (/‘roe AmtUrdam, 30 841 , 10271 
! Kindly Put at our dlepoilUon by Prof I, Ruiloka In Utrecht 
GW Stewart and other*. Several artlota Ph„ R, c 81,88, 1927 
and 1928 J R Katz, Chmder Zid 81, 384 1927 
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Population Problem* 

Thb article by A M C 8 in Nature ol Deo 29 
shows oonvinoingly how urgent are the population 
roblems confronting the British community, and 
ow inadequate is the knowledge at present at our dis 
posal to solve them These problems are by no means 
exclusively British, and they are mUoh more acutely 
realised in many countries than here It is there 
fore appropriate that, with the Editor’s permission, I 
should remind readers of Nature that an organisation 
has reoently been established to deal with precisely 
such questions as are raised in the article, namely, tho 
“ International Union for the Scientific Investigation 
of Population Problems,” with its constituent bodies, 
the national committees which are now being set up 
in each of the countries represented in the Union 
I cannot ask for space to describe the plans for 
developing research, both internationally and within 
the various national units, from which the founders 
of the Union, men eminent in many branches of 
science in many countries, confidently expect a great 
advanoe m the elucidation of population problems, 
and I must confine myself to the question of the 
financial provision on which the success of their efforts 
will depend 

Sufficient resources are already in great part assured 
to the International Union itself, and to certain of 
the national committoes, notably those of tho United 
States and Italy , but they are at present almost non 
existent m the case of the British section It will 
not do for Great Britain, with her vast and varied 
responsibility for human populations, to fall behind in 
this enterprise, and it is with the object of trying to 
onlist support for the British National Committee 
which has been formed under the title of the “ British 
Population Society ’’ in connexion with the Umon 
that I am asking the Editor to publish this appeal 
Tho only way m which we can hope to raise the 
vory moderate income required for current expendi 
ture is by way of subscriptions both from institutions 
and from individuals, which wo propose to fix at a 
minimum of £1 pei annum, giving the right to attend 
mootings, receive publications, etc The primary 
object of the Society is to focus and co ordinate 
research, and we are therefore specially anxious that 
all institutions of scientific or sociologioal character, 
universities, and other learned bodies interested in 
one or other branoh of the population question, should 
'jom the new Society We are encouraged to hope 
that they may do so by the fact that two or three 
important institutions of tlus character have already 
consented to be represented on the oounoil and to 
support our work by quite substantial subscriptions, 
but we should hope that individuals interested or 
qualified in any particular branoh of population 
research may also be induced to join us I need 
scarcely add that if we are to take a worthy share in 
assisting and promoting research, both by the Union 
and at home, much more will be needed, but for this 
we shall have to look m the future to the generosity 
of donors inspired by a conviction of the great lm 

K rtanoe of this work to the welfare of human popu 
ion 

The original members of the counoil, which will be 
added to as time goes on, are Sir William Bevendge, 
bir Charles Close, Sir Arthur Keith, Sir Humphry 
Rolleston, the Dean of St Paul’s, Mr Maynard Keynes, 
Capt Pitt Rivers, Dr R A Fisher, Dr David Heron, 
Mr M Pease, and Profs A M Bowley, F A E Crew, 
A M Carr Saunders, B Malinowski, J S Huxley, 
end J W Gregory 

May I add that I shall be glad to answer any 
inquiries on the subject either of the International I 
No 3090, Vol 123] 


Union or the British Society, and that communications 
may be addressed either to me as chairman of the 
oounoil, or the honorary secretary, Mr Eldon Moore, 
o/o The Eugenics Society, 20 Grosvenor Gardens, 
London, S W 1 Bernard Mallet 

8 Eccleston Square, S W 1 

Magnetic Properties in Relation to Chemical 
Constitution 

Through the kindness of Dr Kapitza and Dr 
Webster, we have had the opportunity of examining 
m the Cambridge Magnetio Laboratory a number of 
oompounds to which formulee with single electron 
bonds have been assigned These oompounds are 
of two pnncipal types ( 1 ) PervalerU salts, including 
PCI,, SbCl 5 , 8bMe,Cl„ 8bMe.Br,, SbMe.I,, the a 
and ft forms of TeMeXl,, leMe,Br, and TeEt|I,, 
a TeMe,I, and a ToMo,I 4 , and a number of analo 

f ius oompounds such as PCI,, POC1,, A1C1„ Til,, 
il,, C'hI, (2) Co ordination compounds including 
the Li , Be , A! , Co , Ni , ana Fo derivatives 
of benzoylcamphor Except in the case of sub 
stanoes containing a metal of the transition senes, 
these oompounds have all proved to be diamagnetic 
We therefore conclude that all the electrons are 
magnetically paired, just as they are m oompounds 
in which tho valoncy elootrons are present as pairs of 
sharod electrons or as ‘ lone pairs ’ of unshared 
electrons Tho numenoal results of these expert 
ments will be published later 

Wo have also examinod some cuprous and mer 
euro us salts for which no magnetic data appear to 
havo been given previously We find that mercurous 
chloride and cuprous iodide are both diamagnetic, 
whereas mercunc chlonde is diamagnetic and cupric 
ohlonde is strongly paramagnetic The diamagnet 
ism of mercurous chlonde can bo accounted for 
roadil} , suioe physico chemical measurements with 
dissolved mercurous Balts point to tho existence 
of a diatomic ion derived from bivalent meroury, 
for example, Hg,(NO,),;=iHg, ++ 4 2NO, Moreover, 
X ray analysis of crystals of calomel has disclosed 
the existence of chain molecules containing bivalent 
morcury, as shown by the formula Cl Hg Hg Cl 
The metallio atoms in the mercurous salts therefore 
contain completed shells of 18 unshared O electrons, 
with an outer shell of 2 or 4 shared electrons, and are 
diamagnotio like the free metal On the other hand, 
the oopper atoms in a bivalent cuprous salt would 
contain an incomplete shell of 1 7 unshared M electrons, 
with an outer shell of 2 or 4 shared electrons, and 
would therefore be paramagnetic like the oupno salts 
The fact that cuprous iodide is diamagnetio, shows 
that tho ouprous salts, unlike the mercurous salts, 
oontain only univalent ions or atoms of the metal 
This result also is m agreement with X ray analysis, 
which has shown that the structure of cuprous iodide 
is similar to that of silver iodide, Agl Conversely, 
however, the fact that cupno sulphide, CuS, is dia 
magnetio like cuprous Bulphide, Cu,S, suggests that 
it may really be a ouprous disulphide Cu 8 S Cu, 
just as iron pyrites has been shown oy X ray analysis 
to be a ferrous disulphide, Fe 8 8 This conclusion 
can be justified by comparison with the polysulphidee 
of the formula Cu,S, , but it is also confirmed by 
X ray analysis, which shows that the crystal struo 
ture of oupno sulphide is different from, and more 
complex than, that of all other binary monosulphides 
T M Lowry 
F L Gilbert 

University Chemical Laboratory, 

Cambndge 
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A New Method of Recording Ciliary Movement 

Tax rate of vibration of oilia is usually too great to 
permit of accurate observation with an ordinary 
microscope unless the light be interrupted at a suitable 
frequency and for suitable periods of time If the 
frequency of vibration be approximately fourteen or 
more beats per second, the form of each cilium during 
the two phases of its beat and the nature of the met* 
chronal waves which pass over the epithelium, can be 
readily observed by means of a suitable stroboscope 
If, however, the frequency of vibration is lower than 
ten per second, accurate observations of this type are 
impossible owing to the low intensity of illumination 
which is necessary to reduce ‘ flicker ’ to a convenient 
level In such cases permanent records of individual 


Horsetail Choking Meld Drains 

Field drains are commonly blocked by the roots 
of trees growing in their vicinity Sycamore, ash 
elm, and naturally willow, are offenders in this respect , 
oak and beech rarely cause such trouble, at any rate 
in my experience To And such mischief resulting 
from the rhizomes (underground stems) of the horse- 
tail (Etfuiaetum) was a revelation to me 

A wet patch developed recently m a pasture field 
here The drains have just been examined and found 
to be stopped up in places by the matted rhizomes of 
E quite turn, presumably the common species, E 
arvenae My man reported the matter to me, and 
said the Btuff he hail pulled out of the drain pipes 
I could not be tree roots, as there were no trees near, 
and besides the strands were soft and easily 



broken He thought they might be the 
roots of ‘ sieves ’ — - the local name for 
rushes (J uncus communis ) — these weeds being 
now in evidence on the wet area I 
greatly doubted this, and on investigation 
found the strands to be the underground 
stems of the horsetail Hitherto I was un 
aware that Equxsetum grew in this field, but 
my man informs me that it was quite notice 
able when the ground was last ploughed to 
wards the end of the War , and evidently 
it still persists to some extent 

The rhizomes have great penetrating 
jiower, for they were found in tho pipes 
at a depth of three and a half feet In 
the cuttings made down to the drainage 
level, the rhizomes can be seen running 
here and them in the subsoil, but m no 


great abundance In the pipes, however, 
they increase greatly, giving off at each 
node a number of root* whioh branch copi- 
ously, effectually blocking the dram The 
rhizome is about the thickness of a straw 


and the root much finer They are both 
almost black in colour 


Farmers in this district 


cilia or of the metachronal waves can be made by 
synchronising, with a variable speed stroboscope, the 
shutter of an ordinary cinematograph camera , in 
this way ‘ slow motion ’ records of rapidly vibrating 
cilia can be obtained, and the frequency and velocity 
of beat can be determined with accuracy 

The lateral cilia on the gills of Mytilua idults have 
been examined by these methods The frequency of 
vibration of individual cilia vanes, in different samples 
of tissue, from 6 to 16 vibrations per second at 22“ C , 
whilst the metachronal waves move over the epi 
thehum with an average velocity of 100 n per second 
The wave-length of the wave vanes with the frequency 
of its constituent cilia, and the form of the wave may 
vary from time to time at any given point without inter 
fenng with the continuity of the whole wave system 
So far as is known, this constitutes the first success 
f\il attempt to establish a permanent record of ciliary 
activity With the data thus available it is possible 
to analyse ciliary movement with accuracy, and wo 
are no longer restricted to observations of the velocity 
at whioh partiolee move over the epithelium or to the 
behaviour of relatively inactive cilia 

It is interesting to note that the new methods illus 
t.rafce very clearly the difference in the form of a 
mlhnn during the two phases of its beat, and that the 
nature and propagation of a metachronal wave is 
closely associated with the individual properties of 
the constituent oilia and do not appear to be the result 
of an extraneous timing mechanism J Gray 
Geological Dept , Columbia University, 

New York City 


quamted with the plant, knowing it by the name 
of * paddock pipes ’ It has an evil reputation of 
scouring cattle 

John Parkin 

Blaithwaite, 

Wigton, Cumberland, 

Dec 11 


Band Spectrum of Chlorine or Hydrogen Chloride 
In the Zeitschnft JrXr Physik for August, Kondratjew 
and Leipuiuky describe the emission spectrum of 
chlorine heated in a silica tube to about 1000° C 
I compared their photograph with one taken by 
W West and myself in 1924 of the flame of chlorine 
burning in hydrogen, which shows a continuous spec 
trum with a maximum at 480 m I could find no 
record of the brand of plate used, so asked two 
honours students, Messrs Reid and Soutar, to obtain 
a new photograph and oompare it with the one 
obtained by simply heating ohlonne To my surprise 
a beautifully dear band spectrum was obtained 
The only difference in method I can recollect was 
that a silica jet was used for the ohlonne instead of 
the platinum jet used in 1924 The continuous light 
is visible enough using a direct vision spectroscope, 
but is apparently of much lees actinic intensity than 
the band spectrum m the apparatus now used 
The flame is started by a spark from platinum wires 
connected to a small induction ooil , if the sparks are 
maintained while the photograph is being taken, the 
continuous emission spectrum at 260 w is obtained as 
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well (Fig 1 ), ascribed by Olden berg (rather doubtfully) 
to the union of CP and Cl" The arrows indicate the 
approximate positions of the m4M$e band of the new 
spectrum about 385 nn , aboujtauMen of these bands 
can be made out on the paNgapphs, the interval 
being about 10 mm , they fade on in intensity about 
equally on either side of the brightest band, but on 
the ultra violet side they begin to exhibit a structure, 
which, however, cannot be studied with the low d 
persion at our disposal 

The new spectrum appears to resemble somewhat, 
but not to be identical with, one described by L and E 



KIO 1 

Bloch ( Comptes rendua , 184, 744 1027) obtained by 

passing an oscillatory electrodeless discharge through 
a tube containing sodium chloride 

The explanation first considered was that tho heat 
of the flame produces chlorine atoms inside the zone 
of combustion and hydrogen atoms outside The 
union of these atoms produces sufficient energy to give 
nse to radiation in the ultra violet region, and if this 
is absorbed by the chlorine inoleoule might give rise 
to a resonance spectrum But the bands are produced 
m the outer zone of tho flame, whioh points to the 
molecule of hydrogen (hloride as the omittor The 
fine structure is being examined with tho help of Prof 
Curtis of Newcastlo 

E B Ludlam 

University Chemical Laboratory, 

Edinburgh 


Changes in Nitrocellulose when Exposed to Light 
Loan Rayleigh mentions (Nature, Oct 27) that 
( olluloid containing malachite green changes to a red 
colour when exposed to sunlight He rightly remarks 
that this change is caused by the nitrocellulose and 
not by the camphor present in the celluloid Bertho 
let and Gaudochon (C Ji 163, p 1220, 1911) found 
' that oxides of nitrogen are liberated when mtrooellu 
loss is exposed to ultra violet light It has also been 
known for some time that ' solarised * nitrocellulose 
beoomes acid 

The production of the deep ml oolour is apparently 
due to the nitrogen oxides liberated, since it can be 
shown that malachite green ( «» Victoria green ) acquires 
a deep red coloration with nitrous acid Nitno acid 
produces a greenish yellow colour in dilute solutions 
Both colours fade on standing 

It may be of interest to mention that the wave 
length most effective (per quantum absorbed) in 
causing acid decomposition of nitrocellulose is about 
* = 3100 A , and does not correspond to the greatest 
absorption power of mtrooellulose A more detailed 
account of the photochemical decomposition of nitro 
cellulose was given in a recent paper by DeVore, 
Pfund, and Cofraan at the last meeting of the Amen 
can Chemical Society, and will be published in the near 
future 

V COFMAN 
H. B DeVore 

E I Du Pont de Nemours and Company, 
Experimental Station, Wilmington, Del , 

Deo 5 
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The Average Life Period of an Atom 

The unwary reader of Dr J H J Poole’s letter 
(Nature, Dec 22, 1928, p 960) would not gather 
that 1 had suggested any explanation of the heat 
conduoted out of the earth that is not of radioactive 
ongin On the theory I have given at various times 
it is original heat, a relic of the earth’s pnmitive fluid 
state When Dr Poole says, “We can only attribute 
the remaining 13 per cent to the apparently stable 
elements,” he indicates that he has not read the theory 
that he appears to be quoting Allowance for heat 
due to other sub atomic changes would decrease the 
amount due to radioactivity more than that due to 
original heat 

Dr Poole also says that “it is only by assuming a 
rather arbitrary distribution of radioai tivity with 
depth that we can ensure that the earth as a whole is 
cooling ” Tho upward concentration of radioaotive 
matter is not assumed in order to ensure that the 
earth us a whole is cooling, but m order to co ordinate 
the facts of tho temperature gradient m the earth’s 
crust, the radioactivity of surface rocks, and the law 
of heat conduction When this is done, the cooling 
of the earth follows as a consequence it is not a 
hypothesis The alternative hypothesis mentioned 
by Dr Poole begins by rejecting the law of heat 
conduction 

Harold Jkffrevs 

St John s College, 

Cambridge 


Ultra-Violet Raman Spectrum of Water 

So far, the study of the Raman effect has been con 
fined to the visible region of tho spectrum only By 
the use of an all quartz apparatus similar to that of 
glass used by Prof Wood (Phxl Mag , Oct 1928), I 
was able to obtain the effect m the ultra violet region 
for water in two hours Fig 1 shows that for every 
bright line in the mercury arc spectrum, there is a 



Raman band in the spectrum of the light scattered 
by water There are altogether eleven bands dearly 
noticeable in the spectrum, which are marked with, 
arrows Measurements of the wave lengths of these 
Raman bands have shown that water has an absoip 
tion band at 2 97 i 0 05 m. m close agreement with the 
values ranging from 2 96 m to 3 06 m from previous 
infra red absorption measurements 

I Ramakrishna Rao 

Wheatstone Laboratory, 

King’s College, 

Dec 10 
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Repetition of the Michelson-Morley Experiment 


By Prof A A Michblson, For Mem R S (Research Associate, Carnegie Institution), 
Dr F G Pease, and F Peabsoh 


T HIS investigation was undertaken with the 
view of making a more accurate test than 
had hitherto been obtained, and may be divided 
into three parts as follows 

The first preliminary observations were begun m 
June 1926 The principle employed was not essenti 
ally different from that in the original Michelson 
Morley experiment, with the exception that in this 
investigation the observer was mounted on the ap- 
paratus, revolving with it while making observations 
Several hundred observations were made, all 


stationary interferometer fringes could therefore be 
measured in the usual way by means of a micro 
meter eye piece, the observer being at rest above 
the centre of the rotating disc The length of the 
light path m this experiment was fifty three feet 
In consequence of inadequate temperature pro 
vision (and probably unsymmetncal strains m the 
apparatus) the results, while not so consistent as 
could be desired, still Bhow clearly that no dis 
placement of the order anticipated was obtained 
In the final senes of experiments, the apparatus 



was transferred to a well sheltered basement room 
of the Mount Wilson Laboratory The length of 
the bght path was increased to eighty five feet, 
and the results showed that the precautions taken 
to eliminate effects of temperature and flexure 
disturbances were effective The results gave no 
displacement as great as one fifteenth of that to 
be expected on the supposition of an effect due to 
a motion of the solar system of three hundred 
kilometres per second 

These results are differences between the dis- 
placements observed at maximum and min imum 
at sidereal times, the directions corresponding to 
Dr StrCmberg’s calculations of the supposed 
velocity of the solar system A supplementary 
series of observations made in directions half-way 
between gave similar results 
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indicating the same negative result as was obtained 
in the original investigation According to ealeu 
lations furnished by Dr Strom berg, a displacement 
of 0*017 of the distance between fringes should have 
been observed at the proper sidereal times No 
displacement of this order was observed 

The second preliminary investigation was begun 
in the autumn of 1927 In this, the optical parts 
were supported on a heavy disc of cast iron, 
floating on a circular mercury trough as in the 
original experiments The ohief modification, how 
ever, consisted m the fact that the light source 
was placed vertically over the centre of the re 
volvmg disc and rotated with it The return 
image, by a simple system of reflections, was 
rendered stationaiy, thus avoiding the necessity 
of mounting the observer on the apparatus The 
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Progress of the Great Barrier Reef Expedition 

By Yonoe, Balfour Student, University of Cambridge 

A FTER four months at its headquarters on Low To date, there have been fluctuations m the 
- Island, forty miles north north-east of Cairns, zooplankton, but no great changes such as are 

North Queensland, the expedition is now (Nov 21 ) experienced m temperate waters It must be 

well advanced with its extensive programme of remembered, however, that seasons here are far 

research Excellent living accommodation, and less marked Similar work on phytoplankton has 

what is m effeot a well equipped marine laboratory, been carried out by Miss S M Marshall, samples 
have been erected and fully established The of sea water being taken at various depths by means 
island has been well chosen as the site of work of the water bottle, while vertical hauls with the 
Situated midway between the Barrier and tho mam Apstein net have been taken to compare with work 
land, here only fourteen miles apart, it possesses a elsewhere Here, again, the results so far show no 
fauna characteristic of both these regions , there is startling variations, and the numbers, as compared 
a mangrove swamp with the usual associated fauna with British waters, are low The reason for this 
and flora, while, exposed on the roef flat at low tides paucity in tho phytoplankton is revealed by the 
and all around tho island beneath low water, there results of the chemical and hydrographic work 
is an abundant growth of corals comprising many earned out by Mr A P Orr Nutrient salts have 
genera There is thus ample material for expen been consistently low at all depths, although pH 
mental and observational work, while the island is value and oxygen saturation have shown a shght 
so small — although thoroughly characteristic of the rise throughout since the work was commenced 
inner islands or ‘ cays ’ which are 
numerous m the northern por 
tions of the Bamer — that a 
very detailed ecological survey is 
possible The ecological work has 
been greatly helped by the pro 
laration of a mosaic of the island 
rom a complete senes of aerial 
photographs taken ftt a height of 
2000 feet over the island and reef 
by an amphibian flying boat be 
longing to the Royal Australian 
Air Forco The services of this 
machine were kindly provided 
by the Ministry of Defence 
Plankton and hydrographic 
stations have been taken weekly 
within tho Barrier, at a position 
three miles east of the island 
This work, under tho entire charge of Mr F S There has also been a gradual rise m temperature 
^Russell, who is assisted in his work on zoo and salinity Outside the Bamor similar results 
plankton by Mr J S Colman, is earned out m have been found for the upper layers, but instead 
the Luana, a ketch rigged yacht with a powerful of mixing taking place throughout as in the inner 

motor, the property of Mr AC Wishart of station (32 metres), there is a well marked dis- 

Brisbane, who is personally in charge of her continuity layer between 50 and 100 metres over 
and is assisted by Mr C Vidgcn, also of Bns the 100 fathom line Temperature, pH value, and 
banc Half-hour oblique hauls arc made with oxygen saturation all show a marked fall below 
the stramin and the coarse and fine silk tow nets, 50 metres, but nutrient salts are present m appreci 
while vertical hauls are made with the Nansen net able amounts Farther out, in deeper water, about 
Two similar stations have been taken outside the 400 fathoms, this was still more marked, at 500 

Barrier, but work there is dependent on the weather, metres the phosphate content being 42 ragm per 

on one occasion a powerful motor launch was hired cubic metre as compared with between 5 mgm and 
from Cairns and deep ocean water (160 400 fathoms) 10 mgm above 50 metres 

was visited Weekly plankton samples are also A series of samples taken at frequent intervals 
taken over the Low Island Reef A series of hauls, over a twenty four hour period from over the reef 
taken in daylight to study the vertical distribution flat, where there is muoh living coral, have yielded 
of the zooplankton, showed that, while the surface results of groat interest As soon as the tide leaves 
layers were avoided by most species, there was the flat at night, there is a rapid fall in pH value 
already a marked increase at 9 metres, the total and in oxygen saturation, the latter dropping so 
number of animals rising from 2035 at the surfaoe low as 25 per cent Open sea conditions are 
to 67,822 at 11 metres A station has also been quickly restored when the tide returns During 
taken at night to study diurnal changes in dis the day, both pH value and oxygen saturation rise 
tribution considerably in the pools left by the tide, open 
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1*10 1 —View of J.ow Inland from south taken at low tido Four huts belonging bo 
expedition are seen immediately bohiml the beach 
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sea conditions again prevailing after the tide has 
risen. When left by the tide, the temperature of 
the coral pools rises considerably by day and falls 
by night, the salinity rising slightly by night and 
more l>y day At a depth of two fathoms in the 
lagoon among rich coral, the tide has little effect, and 
the changes are related to light and darkness chiefly 
The work of the reef party under Dr Stephenson 
has been varied He has spent the majority of the 
first three months in the preparation of an elaborate 
experiment on the growth rate of corals One 
hundred square blocks of concrete have been made, 
and to each has been fixed one or more living corals 
of many different genera The blocks, after being 
photographed with the corals t» sttu by means of an 
apparatus which ensures that they can be photo 
graphed later at exactly the same angle and dis 
tance, have been spiked down firmly in two 
specially chosen areas To test the effect of 


different environments on growth, ten further blocks 
have been provided with the halves of divided 
colonies ana the halves planted out in different 
habitats Dr Stephenson has examined at regular 
intervals the gonads of the corals Favta, Symphyllta, 
and Lobophyllta All are hermaphrodite, and at 
present have well developed ova and less developed 
testes Weekly gonad samples of eight common 
reef animals, and examinations of the spawn and 
breeding habits of reef animals, have been made by 
Mrs Stephenson It is interesting to record that 
the common chiton (Acanthozostera gemmala ) has 
twice spawned on the night of full moon Mr 
P W Moorhouse, of the University of Queensland, 
has assisted Dr Stephenson, and has also earned 
out intensive work on two species of oyster, two of 
Mche-de-mer, and on the commercial Trochus 
(Trochus nilotxcue) He ib making regular gonad 
samples of all, while the last named is being fanned 
for observations on the growth rate, which is re- 
markably rapid He is also working on a com 
meroial sponge of fair quality common on this and 
neighbouring reefs 
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Mr G Tandy, the botanist, has collaborated 
with the other members of the reef party in the 
general ecological survey now being earned out, 
and has also done extensive collecting of manne 
algae He has studied m the greatest detail possible 
the conditions of plant life on the Low Island Reef, 
illustrating this with as complete a senes of photo- 
graphs as possible He has also collected some 
data on the rate of growth of algm There is no 
Ltthothamnum, reef here or in the neighbourhood, 
but the ubiquity of encrusting corallines is extra- 
ordinary, especially on the lower branches of the 
common staghorn coral 

While the time of the leader of the expedition 
has been chiefly occupied with details of administra- 
tion and matters ooncermng its efficient running, 
a good beginning has been made on the intensive 
study of the feeding mechanisms of corals The 
extent to which even corals with the least developed 
polyps can capture actively swim- 
ming planktonic organisms of 
frequently relatively enormous 
size is remarkable, while the 
reversal of the direction of ciliary 
beat appoars to b© undoubtedly 
of common occurrence in corals 
Symbiotic algae in vast numbers 
have been found in every indi- 
vidual of every genus examined 
It is hoped to extend our know- 
ledge of the function of these m. 
the metabolism of the corals 
They certainly produce an abun- 
dant supply of oxygen , elaborate 
experiments in which cleaned 
coral colonies in sealed glass jars 
have been placed m the sea for 

E enods of nine hours, first in the 
ght and then in the dark, have 
shown that, whereas in the light 
the oxygen content of the water 
may increase by so much as 100 
per cent, in the darkness it may decrease almost 
to zero The phosphate content decreases to zero 
usually under with conditions, protein metabolism 
not being dependent on light The oxygen and 
phosphate determinations have been carried out 
with great accuracy by Mrs Yonge 
The extent to which the corals with their sym- 
biotio alg® form a closed cycle is revealed by the 
fact that corals have been kept m sealed glass jars 
for fourteen days m the sea and have not only lived 
but the water in some of the jars also oontamed 
a higher percentage of oxygen than at the beginning 
of the experiment Investigations are proceeding 
into the part played by the algae which crowd the 
exposed mantle surface of the pant clams Tndacna 
and Hxppopus in the metabolism of these animals 
The effect of starvation and deprivation of light 
upon the corals and their oontamed algae is being 
studied in the small aquarium attached to the 
labo ratory, a special apparatus having been con- 
structed for this purpose Investigations of the 
digestive enzymes of corals show mat oorals are 
(Conhnvtd on p 96 ) 
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The Transition from Live to Dead the Nature of Filtrable Viruses 1 

By Prof A E Boycott, F R S , 

Graham Professor of Pathology in the University of London 


R UTHERFORD was an example of the danger 
and folly of cultivating thoughts and reading 
books to which he was not equal ft is all very well 
that remarkable persons should occupy themselves 
with exalted subjects whioh are out of the ordinary 
road, but we who are not remarkable make a very 
great mistake if we have anything to do with them 
— W Hals White, preface to the second edition of 
“ The Autobiography of Mark Rutherford ” 

I do not propose to enter at length on the 
old controversy between vitalism and mechanism 
Pathologists might with advantage have taken a 
greater share in it than they have, for it would take 
a hardened mechanician to maintain his faith m face 
of our daily experience of repair adaptation and all 
the other purposive compensations for injury of 
which the body is so abundantly capable Un 
fortunately, our facts have not been widely known 
to those who have felt inclined to discuss the ques 
tion So far as I can see, the attempt to ' explain life 
by chemistry and physics ’ has completely failed 
It was thought at one time that if only the micro 
scope could be made to magnify enough, we should 
see life going on Hope was then transferred to bio 
chemistry, which has done just what the microscope 
did — it has helped us enormously to understand the 
mechanisms of live things and not at all to explain 
life But if vitalism has had the best of the argu 
ment, it has not led to a very profitable or a very 
satisfactory position Vitalism is often mysticism, 
and (whioh is why mechanism has been so popular) 
any duabstio interpretation of the world is always 
repugnant to natural human instincts 
It is possible to escape dualism in another way, 
and I suggest that the vitalistic controversy in any 
thing like the form it has taken during the last forty 
years is out-of-date, that instead of emphasising the 
differences between live and dead things we should 
make as much as we can of their similarities, and 
that instead of dividing the world into two distinct 
categories we should regard it as being made up of 

' Abiid*»d and revised from tbe proddes tlel addnee to the Section 
ofPattwlogj «{ (be Royal Society ol Medicine, delivered on Oct 16, 


one senes of units with properties which differ more 
in degree than in kind This is not the mechanistic 
view, for we come to it, not by explaining live things 
by dead things, but by realising that the character 
istics of live organisms appear also in dead matter 
While wo have been w aitmg for life to be explained 
m terms of chemistry and physics, a good deal has 
been done towards stating chemistry and physios 
in terms of life Of course, no ‘ explanation ’ of 
either live or dead has been given , the behaviour 
of an atom is just as mysterious as the behaviour 
of a wasp, and neither ‘ explains ’ the other any 
more than a trypanosome explains a whale But 
it is something of a comfort if we can believe that 
at bottom they both behave in much the same way 

Atoms and Orcianisms 

Picking up such rumours as he might of what is 
going on m other lines than his own, every biologist 
must have been struck by the curious familiarity of 
several of the conceptions which in this century 
have gone to start the revolution m atomic physios 
which has pulled the universe in pieoes and has per 
haps not yet quite succeeded in putting it together 
again The ideas are familiar because they were 
originally biological — derived from the study of live 
things and applied to their explanation Let me 
illustrate what I mean by some examples 

(a) It is one of the characteristics of life that it is 
exhibited by discrete units which we know as organ 
isms As Powell White says, there is no such thing 
as living matter, there are only live organisms, and 
in so far as they are alive 0 1 cow or 1 36 cabbage are 
impossibilities The live world is made up of such 
discontinuous pieces so, we now learn, is the dead 
world Fractional atomic numbers are as impossible 
as fractional animals the quantum theory tells us 
that energy is also parcelled out in bits , light con- 
sists of particles and, though the ether dies hard, 
the belief that there is anywhere a continuum — 
something without a grained structure — has been 
almost entirely abandoned Discontinuities — in the 
o4 
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structure of atoms and m the sizes of the stare — 
are saw as characteristic) of the dead world as of 
the live 

(6) When Rutherford and Soddy made people be 
lieve that one element really could be derived from 
another, they did for dead things what Darwin had 
done for live things indeed they did rather more, 
for they backed their proposal with experimental 
proof whioh neither Darwin nor anyone else had 
produced m the biological sphere Now, neglecting 
the tune factor, chemical elements are not neces 
sanly more stable than zoological species For 
practical purposes lead is lead and a dog is a dog, 
but now we have to apply to both the reservation 
that they have not always been so, and cannot be 
trusted to be so indefinitely in the future 
The disintegration of the radioaotive elements 
takes place automatically it cannot be started, 
stopped, controlled, or modified its progress is 
simply a question of the lapse of time The modes 
by which organic evolution has been supposed to 
take place are beyond our discussion, but it is not 
impossible that it follows the same plan Osborn 
and other experts hold that the course of any evolu 
tionary sequence of animals is predetermined from 
the beginning this ‘ orthogenesis ’ may be inter 
fered with by circumstances and opportunities, for 
live organisms are obviously liable to meet condi 
tions m this world which they cannot resist, and 
which may deflect them from a predestined track or 
bnng them to an end altogether dead elements 
meet then difficulties elsewhere in the universe 

(c) The classification of the elements which has 
developed by this evolutionary process recalls the 
familiar schemes of botanists and zoologists which 
show at once the affinities of animals and plants to 
one another and (though here there is of course a 
certain amount of guess work) their phylogenetic re 
lationships Animals were originally classified by 
characters which we now believe to be largely im 
material — whales were fishes and bats birds About 
160 years ago comparative anatomy began to get 
them into more natural groups, and evolution added 
the ontenon of descent in determining the system 
which prevails at present 
Much the same has happened m classifying the 
elements into something better than a senes of 
arbitrary pigeon holes Their disoovery was the 
first step, much more difficult than the apprehen 
sion of animal species The progress of chemistry 
then showed that they fell into groups akin to vital 
genera or families or phyla (we oannot guess at what 
level the analogy is closest), and the disoovery of 
inorgamo evolution and isotopes has brought their 


relationships to a suggestively biological position 
Atomio weights are no longer of any great import- 
ance what matters in classifying an element is its 
atomic number, which determines its position in the 
periodic table and is a summary of its comparative 
anatomy and a clue to its history An element, for 
example lead, may arise by more than one line of 
descent, which is what a biologist would call ‘ evolu- 
tion by convergence ’ The isotopes into which Aston 
has dissected many of the elements correspond to 
the groups of closely allied species which embarrass 
the systematist and with which bacteriologists are 
familiar enough 

(d) If a man and a bicycle are smashed up to 
gether m a oommon catastrophe, the man mends 
himself, the bicycle does not This oapacity of self 
repair is one of the greatest characteristics of live 
organisms indeed, if one wishes to define shortly 
the subject matter of pathology, I doubt if one oan 
do it better than by saying that it is the study of 
how organisms resist and repair injury In the 
larger, more complicated animals we find very 
highly developed a capacity for individual repair 
which we see daily in the post mortem room and 
experience continually m our own persons it is so 
common that we are not impressed by it as much as 
we should be Simpler things, such as bacteria, have 
little power of personal repair, but they achieve the 
same ends by other means, and owing to their 
numerical abundance and their high capacity for 
reproduction they can allow the injured individual 
to perish and readily replace him with a new one 
Individually or racially, therefore, organisms repair 
themselves 

Atoms seem to be able to do the same Each has 
a definite structure according to its species as 
nucleus there are so many hydrogen atoms with 
their attendant electrons and outside are so many 
planetary electrons Electrons are continually being 
detached from atoms by various means, for example, 
whenever electrical energy is manifested Presum- 
ably an atom of, say, iron which has lost an electron 
is no longer of its normal nature and substance, and 
such a process would in the end lead to the iron be- 
coming manifestly something which was not iron 
unless some restorative process was at work It 
seems clear that injured atoms must be able to pick 
up electrons from somewhere to replace those which 
have been lost, a method of individual repair which 
appears to be efficient enough 

(e) Another of the great characteristics of live 
things is them variability Any measurable 
quantity of any organism vanes, and the values 
are distributed m some mode akin to the normal 
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curve Crookes suggested long ago that atoms 
vary in a similar way, Karl Pearson has imagined 
a world where contingency replaces cause and effect, 
and Donnan has emphasised that our chemical and 
physical constants are statistical, derived from the 
measurement of an infinite number of individuals, 
and summarising, perhaps, the average values of 
a variable population but whether atoms and 
molecules vary like organisms we do not know — 
nor is it easy to imagine how we could find out 

(/) Cane sugar boiled with dilute hydrochloric 
acid is progressively hydrolysed until practically 
none of it is left Analysis of the course of the 
reaction shows that (say) one fifth of the original 
quantity is decomposed m the first five minutes, 
one fifth of what remains in the next five minutes, 
one fifth of what remains in the next five minutes, 
and so on until the amount left is inappreciable 
This strange behaviour is accounted for by assuming 
that the molecules of cane sugar go through some 
sort of regular rhythmical change, so that at any 
moment only a certain proportion of them are 
susceptible to the action of the water at the instiga 
tion of the acid there is, I believe, no other 
justification for the assumption than that it fits 
the faots, and it cannot fail to remind us of the 
rhythmical alternations of rest and activity which 
are common, perhaps universal, in live organisms 

If, as Chick has shown, bacteria sometimes 
succumb to heat or disinfectants on the same kind 
of plan, it is legitimate to say that they behave 
like the molecules of cane sugar But it is equally 
correct to say that the molecules of cane sugar 
behave like bacteria We cannot tell which is 
imitating the other all wo see is that the behaviour 
of both is similar The conduct of the bacilli could 
scarcely have been predicted from a knowledge 
of what happened to the cane sugar The natural 
supposition would have been that the molecules of 
which each bacillus was made up would have been 
destroyed logarithmically, so that the death point 
of all the bacilli would have been reached simultane 
ously — a reflection which illustrates particularly 
clearly the considerable truth that the discrete unit 
which is comparable with the molecule of oane 
sugar is the whole bacillus and not one of its con- 
stituent molecules 

Reproduction 

These analogies between atoms and organisms 
are suggestive to an imagination whioh is not 
afraid to have its wilder moments There are two 
general objections which will probably oocur at 
once to most biologists (1) that dead elements 


•do not show the multiplying reproduction ohar 
aotenstio of organisms , (2) that organio evolution, 
on the whole, progresses from the simple towards 
the complex, whereas what I have called the 
evolution of the elements proceeds uniformly in 
the opposite direction The two difficulties are 
rather closely related 

Organic reproduction does two things it pro 
duces a fresh version of the old organism and it 
gives an opportunity for numerical increase its 
final effect is to leave organisms very much where 
they were Each foxglove plant m my garden 
goes to immense trouble to produce about 500,000 
seeds, and the wasps toil earnestly all the summer 
to increase from one to about 1000 But next year 
there will be just about as many wasps’ nests as 
this and just about as many self sown foxglove 
plants Darwin taught us the quahtative import 
ance of this superabundance, but, quantitatively, 
it is made use of only if conditions alter it then 
enables organisms to fill up any gap in the environ 
ment 

There may be a tendenoy for a few large 
organisms to be replaced by many small ones, but 
on the whole the capacity for reproduction does 
not result m more organisms than there were before 
it merely enables them to adapt themselves to 
varying conditions If organisms were less com- 
plicated, more stable and enduring, less easily 
injured and less susceptible to their environment, 
reproduction might be a less important feature of 
their activities an elephant does not bother about 
it until it is forty years old or thereabouts, a bacillus 
does it at an age of about twenty five minutes 

With increasing complexity we got diminishing 
stability, which is presumably why there is no 
known element with a more elaborate structure 
than uranium Units which are more complex 
cannot maintain themselves without the periodical 
remaking which we call reproduction those whioh 
are less complex do not reproduce, because they 
have no need to do so 

There is no reason to suppose that anything 
so like organisms as to deserve the same name 
exists anywhere m the universe except on the earth 
But we cannot confine our speculations about dead 
things within the same limits The stars are made 
of much the same elements as the earth, and 
material transfers take place in both directions 
meteorites come and nearly all the hydrogen and 
methane which arises from the decomposition of 
cellulose by bacteria and Sireptotknx flies off to 
celestial bodies which are dense enough to secure 
its permanent adherence The relevant habitat of 
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the elements la therefore the universe end, taking 
this into consideration, it is not altogether clear 
that something like reproduction does not go on in 
dead things 

Though the elements seem inert and stable 
enough here and nothing much happens to them 
except the slow decomposition of those which are, 
in our environment, radioactive, in the immense 
heat of the stars atoms not only come to pieces and 
are dissociated into protons and electrons, but also 
their basic structure is destroyed, positive and 
negative electrons fall into one another, and matter 
is converted into radiation In the heavens the 
elements disintegrate more completely than a dead 
cat does on earth, and unless there is somewhere 
some reconstruction the cosmos is coming to a 
material end Lodge and Millikan think that in 
the depths of interstellar space, under conditions 
of intense cold, energy may once again become 
matter, radiation be reconverted into electrons 
which in their turn are recombined again into atoms, 
and so the various elements are reproduced , Jeans 
doubts any such regeneration 

The duty of a pathologist does not call upon him 
to interpose his private judgment in so nice and 
important a controversy, and it would be impudent 
to say more than that some such process would 
enable us to have a comfortable faith in the mainten 
ance of the material universe 

If the elements do go through such a cycle, it is 
possible that what we call their ‘ evolution ' is more 
analogous to the death and reproduction of organ 
isms than to the progressive appearance of more 
complex forms Very little of tho cycle takes place 
in our own particular corner of the universe, to which 
the orgamsmal cycle is limited, and it is conditioned 
by very different circumstances of time and space, 
but it has much the same result in that it leaves 
things where they were 

Such are some of the ideas familiar in biology 
which have appeared in the explanations of our ex 
penence of what is not alive They lead to no oer 
tyin conclusion , they furnish, however, an assem 
blage of concurring and converging probabilities 
which encourage one to think it possible that things 
whioh are alive and things which are not alive con 
stitute in offeot one series, beginning with hydrogen 
atoms and reaching up to man, and perhaps on to 
angels, not arranged in a continuous linear succes 
sion but on a scheme resembling the phylogenetic 
line of the animal kingdom The units (or * wholes ’ 
as Smuts would call them) which make up the 
Mies are of progressively increasing complexity, 

luctural and functional, and must be compared 


against one another as they stand, irrespective of 
their composition A hydrogen atom, a molecule of 
albumin, a bacillus, a dog are comparable as suoh, 
and it is not necessarily of any moment that hydro 
gen is the basic stuff of all matter, that proteids are 
essentials of all live organisms, or that a mammal is 
made up of many bits, each of whioh is more or less 
like a unicellular organism , in no ease is the be- 
haviour of the more complex whole simply the sum 
of the behaviour of its constituents 
Such a view satisfies our natural antipathy to a 
dualistio explanation of the universe and makes the 
old controversy about vitalism and mechanism 
largely unnecessary 1 It tells us nothing about the 
nature of life , by indicating that organisms are 
analogous to elements, it encourages us to think of 
life as being as insoluble as gravitation, give up the 
attempt to make out what it is, and, as Lovatt 
Evans recommends, spend our time more fruitfully 
in studying its phenomena If we like to be para- 
doxical, we can say that live things are dead, or if 
we prefer it, that dead things are alive Both at 
bottom have much the same characters, and it is 
unlikely that any sharp distinction between them 
can be drawn 


Filterable Viruses 

Our general notion of the structure of the uni 
verse leads us therefore to expect that we might 
well meet with things which are not so live as a sun 
flower and not so dead as a brick, and the pheno 
mena which we study undor the heading 1 filtrable 
viruses ’ s suggest that we now have sight of some of 
this intermediate group The fluid from a blister in 
labial herpes, the spleen of a dog with distemper, 
the blood of a human case of measles or yellow 
fever, the juice of a tomato plant with mosaic dis 
ease, the body fluids of a caterpillar with polyhedral 
disease, all contain a something which will pass 
through a fine grained porcelain filter, is invisible, 
is destroyed by boiling or strong antiseptics, and 
will in each case reproduce the disease from which 
it was derived when it is inoculated into a suscep- 
tible animal or plant Smallpox, vacomia, rabies, 
infantile paralysis, foot and mouth disease, hog 
cholera, fowl pox, and other diseases show the same 
phenomenon The bacteriophage is a similar some- 
thing whioh dissolves the baotena with whioh it is 
associated the Rous cancer in fowls yields another 
invisible agent whioh will reproduce the same 
tumour in other fowls 
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If we put the question, Is suoh-and-suoh a virus 
alive or dead ? m the belief that we are asking a 
oruoial questioh to which there is a definite obtain- 
able answer which would solve our troubles, we put 
up one of those false antitheses which so often lead 
us astray The difficulty in most scientific work 
lies in framing the questions rather than in finding 
the answers, and by the time we are m a position to 
know what the crucial question really is, we have 
generally pretty well got the answer In this case 
* live or dead ’ is a stupid question because it does 
not exhaust the possibilities Let us see how far 
viruses conform with what are, in ordinary language, 
admittably ‘ live ’ and ‘ dead ’ 

Stze, — There is no mammal, fish, mollusc, or 
insect which is not peroeptible bare eye any more 
than there is any bacillus which can be seen without 
a magnifying glass It is also in a general way true 
that there is nothing with the properties which we 
commonly associate with bacteria which is not at 
some stage in its life visible with the highest powers 
of the ordinary microscope 
The rules seem strangely anthropomorphic Vi 
ruses are at or below the limits of microscopic vision 
(0 2 n), though just how small they are it is impos 
sible to say In some phases some of them verge on 
visibility They must be ultimately particulate be 
cause all matter is so arranged, and from the readi 
ness with which they are adsorbed on to appropriate 
surfaces the particles are presumably muoh larger 
than the molecules of simple salts Passage through 
filters with pores of different sizes turns out to be a 
complicated and dubious method of measurement, 
and the effects of centrifugalisation may depend 
more on the specific gravity than the size of the 
particles it is possible to concentrate solutions of 
haemoglobin m the centrifuge Taking one thing 
with another, and reckoning that some viruses are 
doubtless larger than others, an average diameter 
of about 25 pp (0 025 p) for the smaller ones seems 
a reasonable assumption, about the diameter of 
the smallest baoillus, about the same size as the 
colloidal aggregates of dissolved haemoglobin and 
with room for 200 to 400 proteld molecules 
Composition — A diameter of 0 025 p does not 
give muoh room or many facilities for com 
phoated vital actions We do not know what 
occupies that tiny bulk , we do not even know that 
viruses are mainly proteid There would be room 
for a larger number of simpler molecules, though 
it ib doubtful whether m any simulacrum of life 
this would compensate for the absence of the unique 
combination of chemical flexibility and physical 
stability which proteids possess and without which, 


so far as we know, ‘ life ’ does not exist The 
antigemo quality of viruses (» e their power to 
stimulate animals to produce antibodies) is our only 
evidence that they contain proteid clinically and 
experimentally they confer an intense and durable 
resistance to reinfection which is associated with 
antiviral properties in the blood serum 

Metabolism — The attempts which have been 
made to demonstrate the production of carbon 
dioxide by viruses have failed, but the quantities 
involved are small and the technical difficulties 
large, so that we cannot regard the evidence as 
conclusive 

Stability and resistance to harmful agents — Some 
viruses at any rate can retain their activity in vitro 
for several years Some bacteriophages endure for 
a long time m bacteria free filtrates , the Rous 
tumour virus can be kept almost indefinitely in 
dried tumour tissue Others arc more labile and 
are difficult to keep over a period of days There 
is much the same variability as there is with bacteria 
and bacterial toxins viruses as a class are not 
characteristically unstable, evanesoent things 

A good deal has been made from time to time of 
their resistance to heat and protoplasmic poisons 
Here, again, the results are very various and differ 
with the sort of virus and the conditions of experi- 
ment , there are no general rules But there are 
a remarkable number of instances of viruses which 
have resisted temperatures up to 75° C , and treat 
ment with chloroform, alcohol, ether, toluol, phenol, 
acids, alkalis, and so forth As a whole, they are 
certainly more resistant than vegetative bacteria, 
but it is not certain that they differ markedly 
from bacterial spores In several particulars their 
resistance recalls that of enzymes There is nothmg 
in their size per se which should protect thorn 

Capacity for independent life and multiplication 
— No virus has ever been found wild, that is, apart 
from the animal or plant in which it usually operates, 
and there is no convincing evidence that any virus 
has grown and multiplied m artificial culture 
Living oells are in all cases necessary, which may 
be supplied by living bacteria, living animals or 
plants, or tissue cultures That they really do 
multiply under these conditions seems beyond 
question foot-and mouth disease oan be passed on 
from one guinea-pig to another ad infinitum by 
filtrates of blister fluid, the bacteriophage oan be 
transferred indefinitely from one oulture of baotena 
to another, vaccinia from one calf to another, and so 
on All the evidenoe we have is conclusive on that 
point Viruses are oertamly not enzymes Apart 
from living oells they may for a long time survive, 



Supplement to “ Nature,” January 19, 1929 


»6 

that is, remain m such a state that, on altering 
the conditions, they can give rise to their character 
utic effect — vaccinia, a Barcoma, bacteriolysis , etc , 
bat there is no evidence that they multiply, and 
multiplication at the expense of the environment 
is probably regarded by most of us as the most 
important criterion of life For their multiplies 
tion, young growing cells are especially suitable, 
and it may be quite necessary The bacteriophage 
multiplies only with the multiplication of the 
associated bacteria, and vaccinia, herpes, Rous 
Barcoma, etc , develop and multiply especially in 
connexion with the growth of cells which results 
from local injury Cell injury and cell growth are 
so intimately related that I know of no case where 
cell growth can certainly be exoluded, but at present 
we cannot be quite oertam that it is necessary It 
seems also to be true that viruses multiply only in 
the course of the production of their specific effect 
Though the fact of multiplication is plain, it is 
by no means proved that it is effected m the way 
which is familiar in bacteria and living organisms 
generally We put m so much virus and we get 
out more we have no evidence, nor, I think, the 
right to assume, that the particles which we get out 
are the direct descendants of those we put in 
It may be that these facts are best explained by 
supposing that virdses are obligatory intracellular 
parasites, and that the difficulty of cultivating 
them on artificial media will be solved when we 
can imitate sufficiently closely the essential features 
of the intracellular environment 

The Cancer Agent 

Such an explanation would do quite well for the 
viruses that accompany infectious diseases and 
would cover the facte for the bacteriophage But 
phenomena are known, surely more or less analog 
ous, which it is scarcely possible to regard as due 
to parasites of any land 

There is, for example, the agent which induces 
cells to become malignant, indicated years ago by 
Haaland and Russell , 4 when they showed that 
close contiguity with malignant epithelial cells 
might cause normal connective tissue to grow into 
a transplantable sarcoma — one of the great die 
covenes of pathology Unless we suppose that 
tumour cells pervert neighbouring normal cells by 
argument, persuasion, example, or some other 
sort of immaterial communication, we naturally 
assume that some substance passes out from the 
one to affect the other All attempts to demon- 

< Third Scientific Report of the Imperial Cancer Research Fund, 
176 1008 J<*r Pali. Bad vol 14, p 844, 1010. 


strate this substance m dead tumour oells or in 
extracts of them uniformly failed until Rous came 
across his fowl sarcoma and showed that it could 
be transmitted indefinitely from bird to bird by 
dried dead oells or by filtrates which contained 
nothing that could be seen or cultivated This 
particular tumour produces the substance in a form 
so stable that it can be examined and played with 
when it is detached from live oells With most 
transplantable tumours it is present in such small 
amounts, or more likely in Buoh a labile unstable 
form, that its clear demonstration is not possible 
the carcinoma sarcoma experiment comes off only 
with a mmonty of mouse carcinomas Gye has 
shown that its activity may be modified, enhanoed, 
or depressed by various conditions, whioh helps 
to explain the difficulties and apparent moon 
sistencies which are met with in its experimental 
investigation 

A fair number of tumours have now been trans 
nutted by filtrates, and there is, I think, no reason 
to doubt that the production of this carcinogenic 
substance is a common property of all malignant 
growths We believe that all pathogenic baotena, 
or at any rate all the larger ones, produce extra 
cellular toxins there is no other way m which 
they can injure the tissues But in many instances 
they are so unstable that it is difficult or impossible 
to demonstrate their presence apart from the bodies 
of the bacilli Nor should we, I think, be too shy 
of drawing general conclusions from such specially 
easy and demonstrative examples as Providence 
has provided for our learning and pushes under 
our noses, until even our stupidity is bound to take 
notice diphtheria and tetanus for toxins, the 
guinea pig’s peculiar bronchial musculature for 
anaphylaxis, mice and tar for tumours, and radium 
are such sign posts , the Rous tumour is another 

Another analogous phenomenon takes us, I think, 
a step further The products of autolysis of dead 
cells in the body, m suitable concentration, stimu 
late tissue growth It is a beautiful self regulating 
mechanism m which the amount of stimulus is 
proportionate to the amount of cell destruction, 
and therefore to the amount of cell growth required, 
and it is obviously of the highest importance for 
survival As it normally operates m healing our 
out fingers, the final result is simply the restoration 
of the cells which were destroyed 

If the normal restraint exercised by neighbouring 
tissues is evaded and use made of tissue cultures, 
the products of autolysis or metabolism (in the 
form of extracts of tissues, tumours or embryos) 
stimulate growth indefinitely and a much larger 
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quantity of tissue may be obtained than we started 
with Prom the autolysis of this a larger amount 
of stimulating subetanoe may be obtained, and 
there seems no reason why this process of multiplica- 
tion should have any limit normal tissues in the 
physical isolation of tissue cultures are as immortal 
as malignant tissues in their physiological isolation 
from the rest of the body 
No one would, I think, pretend that these pro- 
ducts of autolysis are alive in any ordinary sense 
of the word They have not received nearly so 
much attention as they deserve, but they are prob- 
ably of relatively simple and discoverable constitu- 
tions Yet applied to cells they cause growth, and 
in so doing potentially increase their own quantity , 
this is very much what the Rous agent does 
If we agree to put the products of autolysis in the 
category ‘dead,’ by what difference are we to 
separate the Rous virus as being ‘ alive ’ ? It can- 
not be cultivated apart from live cells , it multiplies 
only under conditions where its specific activity is 
displayed , its inactivation by chloroform and other 
protoplasmic poisons does not take it nearer life 
than are toxins or enzymes, or indeed simple metallic 
catalysts, and its retention of activity after the 
drastic methods of purification recently described 
by Murphy seems definitely to exclude it from ‘ live ’ 
As to its origin, all the evidence seems to conour in 
indicating that the Rous virus arises de novo in each 
tumour There is no epidemiological evidence that 
cancer oomes into the body from outside , every 
thing we know supports the classical view that it is 
a local autochthonous disease 

Most of the experimental work with the virus has 
started with an actual tumour, and it is therefore 
just possible that an agent might be earned along 
through the whole senes which onginated some 
where else than in a tumour But expenmental 
sarcomas produoed by embryo extract and mdol, 
arsenic or tar have been transmitted by filtrates, 
and if others have failed to reproduce Carrel’s re- 
sults, I would only remark that, m a question like 
this, one positive experiment is worth more than a 
great many negative ones Epitheliomas are easily 
produoed m mice by tar and in men by chrome irri- 
tation, and if we believe that all malignant tumours 
contain more or less of a carcinogemo agent akin to 
the Rous virus, it follows that we can with a con- 
siderable degree of certainty stimulate normal 
tissues to produce virus It is therefore not very 
remarkable that Murphy, Leitch, and Brebner have 
at any rate occasionally demonstrated a carcino- 
genic agent in preparations of normal tissues (testes, 
pancreas, and embryo plus placental extract) 


Infectious Diseases 

It is difficult to escape the conclusion that the 
Rous virus arises in the tumour There is no doubt 
that it is a means by whioh a tumour may be expert 
mentally dispersed through any number of available 
animals, and it is apparently responsible for some at 
any rate of the metastases which occur m the course 
of the natural disease But there is no evidence that 
such a virus ever naturally causes a freah tumour, 
and we learn the important lesson that the means 
by which a disease is propagated may not be the 
same as that by which it was originally started 

The chief way m which the virus of, say, foot and 
mouth disease differs from the Rous agent, and, 
going a step further back, from tho produote of 
autolysis (or metabolism) which stimulate growth, 
is that it seems to spread about fairly easily from 
one individual to another chiefly, I think, from 
the parallel of bacteria, we take this to imply the 
possibility of independent life and probably inde- 
pendent multiplication But we have no direct evi 
dence of this all we know is that, like the Rous 
agent, it can be deliberately dispersed through any 
number of individuals indefinitely, and that it mul 
tiphes only when and where it produces its specific 
effect The blister which is determined on the foot 
of an inoculated guinea pig by slight local mjurj is 
pre eminently tho place in the body where the virus 
is found in the largest amount, and, trying to be as 
open minded as we can, we must allow that this may 
be due either to the lesion being produced where the 
agent us present in greatest quantity u or to the agent 
being produced in greatest quantity where the 
lesion is 

Putting aside all bacteriological analogy, we have 
no proof that the particles of virus which we get out 
of the lesion are directly descended from those we 
put in In other words, we have to reopen the ques 
tion which most of us regard as settled Is the agent 
the cause of the disease or is the disease the cause of 
the agent ? Another stupid antithesis, for the alter 
natives are not mutually exclusive both might be 
true 

It might well be said— and I think with a good 
doal of justification — that it is contrary to all com 
mon sense to suggest seriously that the viruses of 
diseases like smallpox, measles, or rabies arise anew 
in each infected person It may indeed be nonsense 
It is evidently more oonfprmable with our general 
experience and with the epidemiological dogma to 
whioh we subscribe to lay stress on the definite way 
m whioh each case can be traced to a preceding case, 
add that to another, ahd so on, explaining such 
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examples of apparently spontaneous origin as we 
meet with by earners (who harbour the virus with 
out showing any symptoms) and the imperfections of 
our data rather than by the concurrence of a favour 
able epidemio constitution of the atmosphere With 
that point of view I quite agree the evidenoe that 
In an epidemic something is passed on from one case 
to the next seems extremely strong But at the 
same time I cannot altogether get nd of the uneasy 
suspicions which intrude when I think of say foot 
and mouth disease distemper or labial herpes 
Distemper seems to bo everywhere where there 
are susceptible animals and if the stock of dogs at 
Mill Hill can be kept free from it indefinitely it will 
be a point of much more than technical interest As 
to foot and mouth disease in which no material 
connexion between one outbreak and another can 
be discovered I think that the unbiassed man in the 
street would say that the facts showed either that 
the virus was universally dispersed possibly in some 
common animal (such as the hedgehog *) other than 
the cow or that the disease was continually begin 
ning afresh Labial herpes seems in much the same 
position Epidemics may be found by ransacking 
the literature but they are certainly not common 
Not only has herpes no connexion with itself but 
also it has a definite association with other diseases 
— pneumonia and severe catarrhs 

I daresay however that some simple explanation 
will be found for these epidemiological difficulties 
and that any suspicions that we may have about the 
origin of these viruses will bo allayed Viruses can 
remain dormant in live animals for a long time and 
earners might be activated by a vanety of incidents 
But what are we to make of such a phenomenon as 
virus III ? Virus III is made manifest by moculat 
ing a filtrate of an emulsion of a rabbit s testis into 
the testis of another rabbit This procedure is 
sometimes followed by an inflammatory reaction 
and the production of intranuclear bodies and if 
this inflamed testis is emulsified and the filtrate in 
oculated into another fresh rabbit the inflammatory 
condition is reproduced thereafter the disease 
can be oamed on indefinitely It is not fatal and 
after its attack has subsided a rabbit is refractory 
to further inoculations and his blood serum can pre 
vent infection with active virus 

1 Ur Charles Oldham tella me that at the end of the eighteenth 
and beshtnlns of the nineteenth century oh rehwardem in Hertford 
Shire pot ss Ugh a price (M ) on the head of a hedgehog as on that of 
a polecat Urchins were supposed to do son ethlog to cows which 
diminished the yield of milk and this was translated into a belief itUI 
extant, that they socked, the cow s udders when they were lying dowB 
Such expenses were not lightly Incurred In thoas days 


If we knew nothing of bacteriology should we not 
oonolude that thiB virus had been generated by our 
procedures from the tissues of the normal testis ? 
The only evidenoe to the oontrary is analogy and 
the slender fact that the phenomenon happens more 
easily m New York than m London rabbits I do 
not know how many people have tried similar ex 
penments with other apparently normal tissues if 
they had been positive we should certainly have 
heard about them Leitoh s Brebner s and 
Murphy s suooesses with sarooma have already 
been mentioned and bactenolysms transmissible 
in senes have been extracted from normal organs 

Whatever filtrable virus we think of we meet 
with the same difficulties A good many people are 
willing to believe that the bactenophage is generated 
by its bacillus — which is probably the truth They 
would explain the way in which each bactenophage 
more or less fits its own bacillus by its having ongm 
ate 1 from that bacillus Others see in their multi 
phcity evidence that baotenophages are really live 
organisms with the characteristic vanability and 
adaptability It is perhaps more than a coincidence 
that it is m another group of plants that the same 
difficulty has arisen the agents of plant mosaic 
diseases have never been found apart from affected 
plants they have not been cultivated no one 
can be sure whether there is one virus or many 
viruses 

If viruses do originate in tissue cells what are we 
to imagine that thev are t Bechamp s ghost would 
answer microzymes as I told you seventy years 
ago Altmann would say bioblasts others miceUte 
and even mitochondria and all the people who have 
imagined that cells are made up of much smaller 
essential elementary live particles would see in the 
present development the fulfilment of their prophe 
cies Thev cannot all have been exactly right bio 
blasts are quite big and mitochondria (which some 
have supposed to be symbiotic organisms) are also 
visible and not onh to the elect But it may well 
be that they were making as shrewd guesses at the 
truth as Prout did when be suggested that all ele 
ments were ultimately compounded of hydrogen 
Until Harrison did it we had not suspected that the 
cells of warm blooded animals oould be cultivated 
in intro If they can live and multiply divorced 
from their proper community is it altogether un 
possible that parts of cells might have something of 
a separate existence also just as electrons may 
operate apart from atoms * 
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specialised carnivores, and the manner — if any — summer, when it is hoped that an additional boat 
whereby the algee are digested is yet to be asoer- will be chartered, and excursions can be made far 
tamed afield For the time being, the expedition is doing 

Mr A G Nicholls, of the University of Perth, its best work by concentrating on the intensive 
besides rendering great assistance to the leader of study of the conditions on and around this small 
the expedition with his work on corals and begin reef, and from the various lines of research so 
rung work on the calcium content of sea water, has vigorously being prosecuted there is every indica 
taken charge of the work on the life history of the tion that at the end of the year here, there will be 
‘ black lip pearl oyster ’ ( Mdeagnna maryantifera) available for publication the most complete account 
An area on the reef flat has been marked off with to date of the conditions under which this type of 
a stout fenoe of mangrove wood, ample settling coral reef exists 

surface for spat being provided not only by the Mr J A Steers assisted by Mr M Spender and 
mangrove stakes, but also by numerous empty Mr C Merchant, who constitute the geographical 
clean clam shells Some 450 oysters have been section have cruised northward from Townsville 
placed in this enclosure Gonad samples are taken m a launch chartered there to Flinders Islands 
fortnightly, and one breeding period, during the (north of Cooktown) and back calling at Low 
first week in November, so far noted Mr G W Islands for several days on both outward and 
Otter is carrying out a survey of the varieties return trips They have examined many reefs 
numbers, distribution, and powers of destruction and coral cays m this long stretch, and have been 
of the rock borers, especially the lamellibranchs able to form a very clear idea of the vastness of the 
and is obtaining results of interest He is also problem confronting geographers in this region 
working on the wood boring Teredimda) Mr Steers is now on his way back to England, but 

Collecting both on the reef and from the bottom Mr Spender and Mr Marchant are to arrive at the 
near reefs by dredges and the Agassiz trawl — the Island shortly the latter for two months only, the 
latter from a 20 foot whale boat with a 6 h p engine former, with periods of surveying on selected cays 
purchased locally — has proceeded apace, but in and on the mainland opposite the island, for the 
tensive collecting is being held over until after the remaining penod of the expedition 


Obituary 

Prof Bash ford Dean Columbia University where he had some brilliant 

D R BASHFORD DEAN who died at Battle pupils but most of his energies wore devoted to 
Creek, Michigan, USA on Dec 6 1928, was research and the enlargement of the collections of 
equally eminent as an ichthyologist and as a student which he had charge 

of medieval armour He acquired both interests Dean s training led him to take the widest view 
in early boyhood in circumstances which fostered of ichthyology, and he was equally well versed m 
them and he continued to pursue both until the the methods of embryology and of palaeontology 
end For several years he was the active curator His outlook is well shown in his useful handbook 
of fishes m the American Museum of Natural on Bishes Living and hossil which was pub 
History New York where he planned the public lished m the Columbia University Biological Senes 
exhibition of fossil and existing fishes For a still in 1895 It deals mainly with the lower and older 
longer penod he was curator of arms and armour groups of fishes, which are of the greatest interest 

m the Metropolitan Museum of Art, New York, from the evolutionist s point of view It regards 

and likewise planned the installation of the collec them m all aspects, and facilitates comparisons by 

tion In each case ho largely added to the collection adequate synoptioal tables and pages of clear 

by the acquisitions he obtained during his numerous figures drawn by himself It summarises the 

and extensive journeys m the Old World knowledge and ideas of the time, expressing several 

Dean was bom m New York on Oct 28, 1867 opinions which Dean’s own researches afterwards 

and was oducated first at the College of the City caused him to modify His latest and most lm 

of New York, where he made good progress m portant volume, on Chimaeroid Fishes and their 

zoology Next, in 1886, he entered Columbia Development,” published by the Carnegie In 
College, where he studied geology and fossil fishes stitution of Washington m 1906, displays the same 
under Prof J S Newberry, whose researches on wide scope It combines embryological observa 
Devonian fishes he afterwards oon turned In 1890 tions on specimens whioh he collected in Japanese 
he graduated is PhD with a thesis entitled seas with extensive anatomical research and 
Pineal Fontanelle of Placoderm and Catfish,” numerous descriptions of important fossils It 
which was published by the New York State reaches the conclusion now generally accepted, that 
Commission of Fisheries Meanwhile, he had the chimseroids are highly specialised sharks 
already become tutor m natural history m the Among Dean’s papers on fossil fishes may be 
College of the City of New York, and had also specially mentioned those on the Devonian shark 
been appointed assistant on the Fisheries Commis- which he named Cladoseiache, and those on the 
sion He thus had early experience both of armoured Devonian fishes commonly known as 
teaching and of research In later years he was Arthrodira He showed that the fins of Clado- 
for a tune one of the professors of zoology in sdache could only be explained on the theory that 
No 3090, Vol 123] 
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the fine of fishes had been derived from continuous 
fin-folds He also proved that the body-oavity of 
this primitive shark extended backwards almost 
as far as the tail fin, by examining microscope 
sections of the fossil which revealed the structures 
of the kidney His researches on the Arthrodira 
led him to the conclusion that they were not 
Dipnoi, but while recognising them as much more 
primitive fishes, he failed to discover their connexion 
with ancestral sharks which Stensitt has lately 
demonstrated Dean also devoted much attention 
to the supposed Devonian lamprey Palceospondylus, 
which he regarded as wrongly interpreted he 
thought it might be the larva of some larger fish 

Dean made many observations on the embryos 
of all the existing ganoid fishes, the Fort Jackson 
shark, and certain hag fishes, besides the chnnai 
roid fishes already mentioned He prepared senes 
of beautiful drawings, but many still remain 
unpublished His memoir on the embryology 
of Bddlostoma atouti, contributed to Carl von 
Kupffer’s “ Festschrift ” in 1899, may be specially 
mentioned as illustrated by some "of his finest 
drawings 

Dean also took every opportunity of studying 
living fishes, and he made many important observa- 
tions on the specimens of Ceratodus living m the 
London Zoological Gardens, whioh were published 
in the Proceedings of the Zoological Society in 1900 
and 1912 

From the beginning of his career. Dean realised 
the difficulty of becoming acquainted with existing 
knowledge of his subject, and devoted much time 
to the preparation of an adequate bibliography 
By 1910 this had become so unwieldy that ho felt 
he could not complete it himself, and he then 
succeeded in obtaining the co operation of tho 
American Museum of Natural History for the final 
preparation and publication of the work Under 
his general direction, the two volumes of the index 
to authors and titles were extended and edited by 
the late Dr C R Eastman, and published in 
1916-17 The third and final volume, extended 
and edited by Dr E W Gudger with the co 
operation of Mr A W Henn, includes an ex 
haustive subjeot mdex, and was published in 1923 
This great work of reference, which extends to the 
year 1914, is of inestimable service to ichthyology, 
and gained for Dr Dean tho D G Elliot medal of 
the United States National Academy of Sciences, 
immediately on its completion 

In 1893 Bashford Dean married Miss Alice 
Dyokman, who belonged to one of the oldest 
Dutch families of Manhattan Island, and his wife 
not only furthered bis life work by her sympathy 
and help, but also accompanied him on his numer 
ous and extensive travels He was as well known 
among the zoologists of Europe as among those of 
North America, and he had a large cirole of fnends 
in Britain He was a coi responding member of 
the Zoological Society of London His always 
delicate health handicapped him in his activities, 
but his enthusiasm never flagged, and his old 
world courtesy and friendliness endeared him to all 
who were associated with him A S W 
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Prof E H L Schwarz 

The death of Prof Ernest H L Schwarz, pro- 
fessor of geology m the Rhodes University College, 
Grahamstown, leaves South African geology muoh 
poorer owing to the loss of his enthusiasm, origin- 
ality, and ability as a teacher and leoturer Prof 
Schwarz was bom in London on Feb 27, 1873, and 
eduoated at Westminster School and the Royal 
College of Science His father was a London 
merchant engaged in the South American trade, 
but he went to South Africa, being attracted by 
its mining development, and in 1895 settled m 
Johannesburg, where he became editor of the 
Scientific African 

Prof Schwarz was more interested in academic 
than in applied geology, and in 1896 joined the 
Geological Survey of Cape Colony and spent rune 
years in its service under Dr A W Rogers He 
investigated tho older rocks of Capo Colony, and in 
co operation with Dr Rogers correlated them with 
those of the Transvaal During his surveys of the 
Capo Devonian bods he described the complex 
folds in the Bokkeveld Senes, the glacial beds m 
tho Table Mountain Sandstone, and m an account 
of a collection of rocks from Tristan da Cunha 
founded his Flabelhtos Land for a Devonian conti 
nont occupying the South Atlantic and extending 
northward into the Mississippi Valley In an 
account of some Karroo beds ho suggested that 
certain tuffs had boon formod by the deep seated 
shattering of the granite basement H*. made 
important contributions to tho Cretaceous and 
Kainozoic geology of the eastern Capo Colony, and 
dosenbed Baviaan’s Kloof (1903), with the senes 
of tectonic basins which he called 1 fault pits ’ , he 
gave the name of tho Alexandna Formation to a 
succession of beds which have been recorded as 
ranging from the Upper Cretaceous to the Pliocene 
He also urged the great influence of manno plana 
tion in forming the plateau of the same part of 
Cape Colony 

In 1905 Prof Schwarz was appointed to the 
chair of geology at Grahamstown, and had the 
opportunity to give play to his interests in the 
speculative sides of geology and cosmogony, and 
in his “Causal Geology” (1910) he applied some 
of the natural corollaries of T C Chamberlin’s 
planetesimal theory to later geological history 
In connexion with his educational work he pre 
pared an excellent summary of the geology of 
South Africa and a small work on African geography 

While working in the backblocks of the Cape, 
Prof Schwarz had been impressed with the diminu- 
tion of the agricultural population and attributed 
it to growing dcsicoation of the country The re 
duction of Lake Ngann from a great lake to a 
swamp, and later to a bare plain, seemed to Schwarz 
one effect of a process that was domg •widespread 
injury throughout South Africa He published his 
conclusions m 1920 in “ The Kalahari, or Thirst 
land Redemption,” in which he advocated the 
diversion from the Upper Zambezi of some of the 
flood waters that now rush wasted to the sea He 
held that muoh of the water could be turned back 
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into the dry valleys and lake basins of the Kalahari 
and the climate of the interior of South Af noa maten 
ally improved The scheme has been set aside as 
too oostly , but Schwarz was probably correct in his 
views that the Kalahari has suffered by the capture 
by the Zambezi of some of its rivers and that some 
of the water could be restored to the ancient 
channels He, however, probably exaggerated the 
effects that would follow from this expensive 
undertaking 

Prof Schwarz’s book on the Kalahari and its 
natives, published m 1928, recorded his observe 
tions during a canoe voyage across that country 
when wet seasons had refilled its lakes and rivers 
and thereby thrown doubt on his theory of the 
progressive desiccation of South Africa He also 
described the natives of the Kalahan, and ad 
vanoed views which, as usual, were of daring 
unconventionally His interest m irrigation 
projects led to his study of the river system of 
Africa as a whole, and it was probably in connexion 
with its problems that he was visiting St Louis in 
Senega], whore he died on Deo 19 

Schwarz’s conclusions were often highly specula- 
tive, and his great scheme for the irrigation of the 
Kalahan has been rejected as impracticable , but 
he has left many contributions of permanent value 
to the geology of Cape Colony, and his death will lie 
widely regretted owing to his gifts of friendship and 
the stimulating originality of his viowr 

J W G 


Dr W G Smith 

Science has lost a distinguished agricultural 
botanist m the death of Dr W G Smith, who 
died in Edinburgh on Dec 8, 1928 Dr Smith was 
bom in Dundee on Mar 20, 1866 He graduated 
in pure science in the University of St Andrews, 
and after a short period of teaching in the 
Morgan Academy, Dundee, became a lecturer in 
agriculture under the Forfarshire County Council 
Later he acted as a demonstrator in botany m 
tho University of Edinburgh under the late Sir 
Isaac Bay ley Balfour Proceeding to Munich, he 
took a two years’ course of study, gaining there in 
1894 his doctorate of philosophy for a thesis en- 
titled “ Untersuchung der Morpnologie und Ana 
tomie der durch Exoasceen verursachten Spross 
und Blatt Deformationon. ” This thesis was after- 
wards translated into Italian Another result of 
his sojourn m Munich was his translation of von 
Tubeuf’s standard work on the “ Diseases of 
Plants by Cryptogamic Parasites,” which appeared 
in 1897 On his return from Germany, Dr Smith 
became lecturer in botany m the University of 
Leeds, where he remained for eleven years In 1908 
he was appointed chief of the biology department 
of the Edinburgh and East of Scotland College of 
Agriculture For the last twenty years the College 
was his headquarters Recently, under the scheme 
for the development of research work in agricultural 
problems, Dr Smith was appointed advisory officer 
in agricultural botany to tne Board of Agriculture 
for Scotland 
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Three fields in botany attracted Dr Smith's parti- 
cular interest, and in each of these he was acknow 
ledged an expert His earlier training under von 
Tubeuf gave him a keen interest in researches on 
the diseases of plants, especially those of concern to 
agriculture and horticulture Along with his brother, 
Robert Smith, who died young, he instituted the first 
detailed botanical surveys in Britain Numerous 
papers dealing with ecological botany appeared 
from his pen Amongst these were botanical sur 
veys of Forfar and Fife and of various areas in 
Yorkshire and Teesdale He was always m close 
touch with Warming and other distinguished Con 
tmental ecologists The third field in which Dr 
Smith distinguished himself was the study of grass 
land, especially of hill pastures, including the util- 
isation of heathland and the eradication of bracken 

These three phases of his work were combined 
into one harmonious whole, and no ono was better 
fitted from his experience and patient research to 
act as advisory officer on matters concerning 
agricultural botany Throughout most of his 
career he was engaged in the instruction of students, 
by whom he was held m the highest regard Teach 
ing duties, onerous as they were, did not hinder him 
from pursuing a continuous senes of investigations, 
and the record of his published papers extends from 
1894 until 1928 

In 1903, Dr Smith received the award of the Back 
Grant by the Royal Geographical Society for 
research m the geographical distribution of vegota 
tion in England It is of interest to record that of 
his four children, two pairs of twins (boy and girl), 
three have had distinguished umversity careers, 
each taking first class honours, while one is still an 
undergraduate Tho elder son is professor of botany 
m Grahamstown University, South Africa 


We regret to announce the following deaths 

Mr R H Cambage, C B E , president of tho 
Australian Association for the Advancement of 
Science and of the Australian National Research 
Council, and a past president of the Royal Society 
of New South Wales, on Nov 28. aged sixty nine 
years 

Prof H B Fine, professor of mathematics and dean 
of the departments of science at Princeton University, 
distinguished for his work in pure mathematics, on 
Dec 21, aged seventy years 

Mr W T Gauss, a grandson of the illustrious 
German mathematician, Carl Friedrich Gauss, and 
through his mother a nephew of the noted German 
astronomer, Friedrich Wilhelm Bessel, on Nov 14, 
aged seventy seven years 

Major General Sir Gerard Heath, a former ohairman 
of the Budding Research Board of the Department of 
Scientific and Industrial Research, on Jan 9, aged 
sixty five years 

Prof M J M Hill, F R S , emeritus professor of 
mathematics in the University of London and presi 
dent of the Mathematical Association, on Jan 11, aged 
seventy two years 

Dr Alexander A Maximow, professor of anatomy 
in the Umversity of Chicago and formerly professor 
of histology and embryology in the Russian Imperial 
Military Academy of Mediome, on Deo 3, aged fifty 
four years 
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Tub Gold Medal of the Royal Astronomical Society 
has been awarded to Prof Ejnar Hertzsprung, of 
Leyden Observatory, for his determination of the dis 
tanoe of the Magellanic Clouds and other pioneering 
work m stellar astronomy Prof Hertzspnmg'fl work 
is characterised by definiteness and originality it 
includes researches in photometry , study of change 
of period in variable stars , investigations of the 
spaoial distribution of Cepheids and other bodies , 
special studies of dusters , and researches in celestial 
spectroscopy He was the first (1906) to emphasise 
the evidence for distinction between giant and 
dwarf stars His work on the relation between 
colour, proper motion, and apparent magnitudes of 
stars lias been a noteworthy contribution His early 
application (1906) of the theory of radiation to con 
siderattons of stellar temperatures led him to be 
among the first to estimate the angular diameters of 
stars He found the key by which Cepheid variables 
can be used to determine stellar distances Miss 
Leavitt at Harvard had found a relationship between 
the apparent magnitude and period of Cepheid van 
ables in the lesser Magellanic Cloud Hertzsprung saw 
that this implied a relationship between actual lumin 
osity and [teriod Ho then by means of solar motion 
deduced the parallax of thirteen bright Cepheids and 
thus theiT absolute luminosity, and the < onstant of the 
period luminosity relation He derived the distance 
of the lesser Magellanic (/loud as 10,000 parsecs This 
work was published in 1913, and the method has since 
been extensively employed by Shapley, Hubble, and 
others m the determination of the distances of remote 
dusters and nebulae 

Scotland has been slow in developing the bird 
sanctuary movement Apart from the fine enclosure 
of some 40 acres at Duddingston Loch, near Edin 
burgh, there is no considerable reserve in the country, 
although the vast areas of the deer forests have acted 
in many ways as real reservations A welcome 
announcement, therefore, is contained in a leading 
article m the Scottish Naturalist (p 166, 1926), that a 
new sanctuary of 70 acres is to be created at Possil 
Loch, in the neighbourhood of Glasgow The area is 
well known to naturalists on account of its woalth of 
plant and insect life, and the use made of the Lo< h by 
birds as a resting place on their migrations The 
extension of Glasgow and the increasing presence of 
irresponsible marauders, egg collectors, and bud 
n esters has threatened the existence of the marsh as 
a nature lover’s paradise, so that the natural history 
societies of Glasgow and related bodies have been 
compelled to acquire the ground in order to preserve 
its amenity They have been generously met by the 
owners of the estate, and propose to administer the 
area so that its natural beauty and wild life may best 
be preserved, while reasonable access will be secured 
to the public for all time It is estimated that a sum 
of £2000 will be required for the purchase and mam 
tenanoe of this bird and botanical sanctuary, and the 
Committee appeals for donations, which should be 
sent to Mr J M Crosthwaite at 207 West George 
Street, Glasgow 
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Ws are informed that the appeal for subscriptions 
to a memorial to the late Sir William M Bayliss and 
Prof Ernest H Starling has up to the present resulted 
in a sum which, with interest, and apart from sub 
scnptiona wbioh are still arriving, will amount to 
above £2600 The sum has been contributed prinoi 
pally by personal f nends, relations , and pupils of these 
distinguished physiologists, but very liberal sub 
scnptiona have also been received from their admirers 
in America, vanoua European countries, chiefly 
Germany, from learned societies, and from various 
physiologists and members of the medical profession 
from all ports of the world A small part of the fund 
has been employed for the provision of a Bimple 
memorial tablet designed by Prof A E Richardson, 
FRIB A, bearing their names, which will be erected 
in the entrance hall of the department of physiology 
and biochemistry, where it will oocupy a suitable place 
over the bust of Sharpey A material memorial or 
an annual lecture would, however, havo seemed a 
smaller thing to Bayliss and Starling than the pro 
vision of means whereby young workers of suitable 
training and ability might be attracted into their 
chosen subject The bulk of the sum, therefore, will 
be used for the creation at University College, 
London, of a Bayliss and Starling Studentship, which 
will be open to any graduate in science of any uni 
versity, or any graduate or undergraduate in medicine 
of siutablo standing, to enable him to spend a year 
or more in such training in physiology and bio 
chemistry as would fit him for research For this pur 
pose tho sum of £2500 will shortly bo transferred to 
the University of London to be held in trust for the 
creation of such a studentship The governing body 
of University College has agreed to assist this scholar 
ship in a very material way by remitting all fees for 
instruction and ordinary expenses payable by the 
selected candidate It is hoped to make the first 
award of tho scholarship in June of the present year 
Thb Zoologu al Society of London has for a hundred 
years been a force working for the diffusion of Nature 
knowledge amongst the people, and during the last 
quarter of a century its progress has boen extra 
ordinary It is fitting, therefore, that the centenary 
of the granting of its Royal Charter, which followed 
three years after the founding of the Society in 1826, 
should be properly commemorated It will be cele 
brated during tho present year by a representative 
gathering of fellows and of delegates of other societies 
at the annual general meeting on April 29, by an even 
ing reception for the 8000 fellows and their guests in 
the Gardens during the summer, and by the publication 
of two interesting memoirs The first of these is a 
historical account of the ungin and development of 
the Society and of its general and scientific work, 
written by Dr P Chalmers Mitchell , the second, a 
list of every species of mammal, bird, reptile, ba 
trachian, and hsh that has been exhibited alive in the 
Gardens since their foundation The list will include 
popular and scientific names, as well as a certain 
amount of synonymy and references to descriptions 
and figures Anyone who has regularly used P L 
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Slater's “ Lost " of 1896 will appreciate the labour 
involved m the new venture, and its potential value 
for the creation of a common standard of English 
speoiflo nomenclature 

Bouvet Island and Thompson Island, in the South 
Atlantio, have been muoh discussed lately owing to 
rival political claims and the uncertainty as to the 
oxistenoe of Thompson Island This island has been 
searched for several tunes unsuccessfully since Capt 
Norris reported it in 1828 Com R T Gould recently 
showed that to the north east of Bouvet Island, 
centring about lat 64° 8 , long 4° 36' E , there is an 
unexplored area of the ocean in which Thompson 
Island probably lies The whole problem is reviewed 
in an editorial article in the Geographical Journal 
for Deoomber, whioh is accompanied by reproductions 
of Norris’s sketches, or copies of his original sketches, 
now preserved in the Admiralty Library From the 
evidence available, the suggestion is made that the 
land first sighted in 1739 by Captain Lozier Bouvet 
and named by him Cap de la Cirooncision was not the 
Bouvet Island of to day but Thompson Island Bouvet 
placed his oape in lat 64° 6 8 and he cruised so far 
as 64° 40' 8 These positions agree reasonably well 
with the probable position of the two islands Bouvet 
estimated that the extent of land whioh he saw was 
forty five miles, but lus sight was continually ham 
pered by nust and ice It is therefore possible that 
Bouvet really sighted both islands Furthermore, it 
is now clear, as has been previously supposed, that the 
Liverpool Island of Norris is the name as Bouvet 
Island Lindsay Island of Lindsay ( 1808) is the same 
island The problem of Thompson Island is further 
complicated by the failure of the Norvegia to find the 
island in a recent lengthy search in the area of Hea 
indicated above 

Durinu the War, when coal was scarce and its 
price very high, surplus electrical energy was used to 
heat boilers It was found that this not only effected 
savings in the coal bill but also could be used economic 
ally in working electric plant Two applications of 
the principle have come into pinctical use Small 
thermal accumulators are used for domestic pui poses 
and boilers are regulated electrically so that they can 
supply a sudden demand for steam For heavy loads 
and voltages exceeding 600, the watei itself is used 
as the resistance when alternating current is available 
If the frequency of the supply exceed 16, there is no 
risk of explosive gases being generated in appreciable 
quantity In Engineering for Jan 4 , a complete 
description is given of the electrically heated plant 
whioh is made by Messrs Sulzer Bros of Winterthur 
Pressures up to 16,000 volts can be utilised and so 
the expense of transformers can bo saved Water 
containing salts conducts electricity much better than 
soft water Water at 69° F has an average resistance 
of from 1800 to 6000 ohms per cubio centimetre At 
212“ F its resistance vanes from about 600 to 2000 
ohms per e o and it is about 15 per cent less at 
400° F Boilers should be constructed with their 
electrodes completely immersed and connected with 
the top of the boiler by an insulating tube If this 
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is not done, sparking ocours to the surface of the 
water when the voltage exoeeds 1000, and this causes 
the load on the boiler to fluctuate Mid the electrodes 
to wear away rapidly Tests prove that the efficiency 
of large electno boilers is exceedingly high For 
domestic purposes, electric thermal storage presents 
many advantages The whole of the heat supply in 
spring and autumn can be supplied by electrical 
energy, the coal fire being used only during periods 
of severe cold 

A few years ago broadcast listeners were greatly 
interested in the technical side of the service, and so 
were not very critical of its quality The more one 
listens the less tolerant one becomes of interruptions 
and of poor quality service In continental areas 
the number of available wave lengths is rapidly 
diminishing The number of high power stations is 
being reduced, and the other stations aie using wave 
lengths which are continually getting shorter in order 
to provont being interfered with by other waves 
In some countries the broadcasting is being carried 
out in a haphazard way, and their listeners therefore 
have not been educated to expect a good service 
Hence their broadcast ladiations interfere with the 
high quality reception demanded by residents m 
other countries In a paper read to the Institution 
of Electrical Engineers by P P Fckcrsley, T L 
Eokersley anil H L Kirke, on Jan 2, this aspect of 
the broadcasting problem was emphasised They 
consulei it most unfortunate that the broadcasting 
problem should be disi ussetl by many as if it were 
a political anil not a scientific problem In their 
opinion, the best way of attacking it is to attempt to 
design an aerial so as to make it a ladiator which 
practically emits only rays which are imtially parallel 
to the surface of the earth It is the existence of 
the other lays that are so detrimental to a good 
broadcasting service These rays interfere with the 
service from veiy distant stations and intensify 
failing anil bad service in the local servico area To 
obtain horizontal radiation high aenals are necessary 
Radio engineers in the past have been chary about 
using wave lengths less than 300 metres, as they 
were afraid that this would in practice seriously 
limit the service area As the authors point out, 
howevoi, it has to be remembered that limitations 
are inevitable and it is far bettor to have a limited 
service than one which suffers continually from inter 
ferenco 

Trinity College, Hartford, Connecticut, does an 
interesting thing in the way of encouraging good 
general reading among its students, who are, one may 
suppose, roughly of what we call ‘ university status ’ 
in England A list of recommended books m drawn 
up in ten classes, ranging from natural science which 
is put first, through various types of history, on to 
various types of literature These books are actually 
grouped in one bookoaee in the College Library 
“ Students are expected to do one hundred points of 
reading m a year, and write up each point on at 
least half a typewritten page One hundred 

pages of ordinary novel reading is credited as onA 
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point,” and extra credit is allowed for more diffi- 
cult subject matter They must select at least one 
title from eaoh of eight of the ten classes of book 
mentioned Not more that a fifth may be fiction 
One would like to know how the plan really works, 
what the students think of it, and how muoh they 
retain of the books thus read Independent reports 
from the professorial and the student side would be 
welcome before we embark on the experiment on any 
large scale in England, where undergraduates are more 
mature, less t n statu puptllan than they are m the 
United States For the list itself, one can have 
nothing but praise It is admirable alike for what 
it inoludes and what it loaves out It is clearly the 
work of humane and philosophically minded persons 
who agree with Comte m putting first in their library 
‘ les oeuvres de synthase,’ books on the history and 
the philosophy of science But when they mention 
by name in their preface some of the * muck raking ’ 
novels which they refuso to include in their list, one 
might be afraid that they would increase the circula 
tion of the proscribed books m any leas well ordered 
institution than Trinity College, Hartford 

Operations at Ur were resumed by the British 
Museum Expedition m November The results of the 
first month’s excavation, which were described by 
Mr Leonard Woolley m the Tunes of Jan 11 if loss 
spectacular than those which opened the season last 
year, are none the less remarkable for the fresh light 
they throw on the funerary customs of the early 
Sumerians and the promise they hold out for the 
immediate future Last year’s work recovered the 
plan of a king's grave Now a similar grave has been 
seen in section, which as Mr Woolley points out is 
soaroely less illuminating The first indication of the 
nature of the evidence which was being brought to 
light was a layer of reeds extending up to tho walls of 
what appeared to be a small room of mild bricks 
Under the reeds were innumerable fragments of day 
{Kits, animal bones, and several human skeletons 
which lay on a floor of beaten clay This was clearly 
a subterranean building, of which the oontents were 
in the nature of a votive deposit Further examine 
tion showed that it lay in a vertical shaft and was an 
element in a now form of ritual in which, after tho 
bunal of the king and the slaughter of his retainers, 
votive offerings were placed in the earth at intervals 
as the shaft was filled in, until finally it was stopped 
with a subterranean chamber containing offerings 
This in turn was covered with earth, and perhaps the 
whole completed with a funerary chapel as a super 
structure 

In another shaft at Ur, which appears to be that 
of a queen’s tomb, a remarkable senes of offerings 
included a coffin bunal, and concluded after a con 
siderable interval in the remains of a funeral feast 
immediately above the dome shaped roof of a burial 
chamber in which were six bodies, four men servants, 
a maid servant, and the queen m whoso honour the 
tomb had been built Beside the conventional gold 
head-dress, the funerary appointments included a 
pin of unusual type and ft gold enamel oylmder seal 
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with scenes of feasting anil musicians The tomb of a 
small girl had a miniature rephoa of the conventional 
gold head dress 

Mr L S B Leakey, who returned to Africa in 
September last to resume excavations in Kenya with 
the assistance of a grant from the Royal Society, 
has made a discovery relating to early man which, if 
the conditions are as reported in the Times of Jan 12, 
is of great importance Mr Leakey is excavating m a 
cave known as ‘the Gambles ’ in the Elmenteita 
district, one of the districts in which his discoveries of 
previous soasons were made (see Nature, July 16 , 
1927, p 85) This cave shows a stratification of 
fourteen chronological layers extending from the 
earliest times down to its modem occupation by the 
N’dorobo In the stratum of the second of the African 
pluvial periods into which the early deposits have been 
classified, Mr Leakey has found a complete human 
skeleton, which is said to have been removed un 
damaged except for a pickaxe hole in the skull The 
skeleton, whioh was associated with a rich industrial 
development of tools, was found with the knees under 
the ohm The type is definitely that of Homo 
sapiens It is stated that Mr Leakey believes that 
this is the earliest predecessor of Aurignacian man yet 
found, his opituon being based upon the view that the 
various pluvial periods of East Africa are to be 
equated with the glacial epochs of Europe In the 
stratification of the cave a relatively brief Moustenaa 
occupation follows tho second pluvial fienoil, and in the 
thud pluvial period the cave was oceupied by a 
people of an Aurignacian culture, who, however, made 
pottery The occurrence of pottery with early types 
of culture m Kenya had already been recorded by 
Mr Leakey , but it suggests caution in accepting a 
high dating Nowhere else does {lottery occur at so 
remote a period Neither hero nor m any other area 
do known conditions suggest why East Africa should 
be exceptional in this respect 

On Jan 15 Dr 1 A Ireeth delivered the first- 
of a course of two lectures which he is giving at 
the Royal Institution on ” Critical Phenomena in 
Saturated Solutions” Dr Ireeth pointed out that 
the ordinary ‘ commonsense ’ view of solutions is apt 
to be distuibed at high temperatures and pressures 
near the cutical state For example, it is generally 
assumed that pressure will cause a vapour to condense , 
the reverse phenomenon, namely, the turning of a 
liquid into a vapour by means of increased pressure, 
is, however, almost a universal phenomenon, although 
the conditions under which it occurs are sufficiently 
remote from those of ordinary life to make it appear 
singular I f we take a saturated solution of a substance 
and heat it m a closed g{iace, it may just boil, as does 
a solution of common salt in water , and it is possible 
to have two solutions which boil at ordinary tem- 
perature, one a solution of, say, sodium nitrate and 
water, the other a solution of water and the salt 
There may be a considerable range of temperature, 
however, in winch it is impossible to obtain a solution 
of any kind, the best known example being that of 
anthraquinune in ether This state of affairs holds 
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for a very large number of salts and water It has 
not received rauoh experimental attention on account 
of the great practical difficulties of realising the 
conditions Finally, it was pointed out that just as 
a liquid should be caused to vaporise by increase of 
pressure, so in certain circumstances could a solid 

At a meeting held m New York on Deo 27, a new 
scientific society, the Acoustical Society of America, 
was formed, to bnng together workers in all branches 
of pure and applied acoustics Among its activities 
will be the provision of a medium of publication for 
papers on acoustics, for which there is acute need , 
such papers have hitherto been widely scattered 
Elected to temporary office were President, Dr 
Harvey Fletoher, of Bell Telephone Laboratories , 
\ tee President, Prof V O Knudsen, of the Univer 
sity of California , Secretary, Mr Wallace Waterfall, 
of the Colotex Company , Treasurer, Mr C F 
Stoddard, of the American Piano Company A 
committee was appointed by Dr Fletcher to consider 
the details of organisation, and the first regular meet 
mg was arranged for some time in Apnl at Bell 
lelephone Laboratories 

Sir Hubert Wilkins, in a dispatch to the Times 
announces that he made a second flight from Decep 
tion Island on Jan 10 He passed southward for about 
250 milos looking for an advanced base that would 
be more favourable than Deception Island Fog, 
howovor, prevented -him finding one and forced him 
to return without adding to his discoveries He has 
decided to postpono further efforts until next season, 
when ho hopes to find a base on the continent to the 
south of the group of islands of which he has proved 
Graham Land forms part If he is successful in 
reaching such a base by ship. Sir Hubert Wilkins 
will be in a position to try a flight along the edge of the 
continent towards South Victoria Land Continuity 
of land below his lino of flight will ensure some possi 
bility of letum to his base if engine trouble or other 
causes should force him to descend 

OwrNG to various developments which have taken 
place in connexion with the fertiliser interests of 
Imperial Chemical Industries, Limited (particularly 
the formation of Scottish Agricultural Industries, 
Limited), and to the inauguration by the Government 
of the agricultural credits scheme, the project which 
the company had in mind for the inauguration and 
support of a special Imperial Grassland Association 
lias proved unnecessary and incapable of complete 
realisation without duplication and overlapping of 
effort Lord Bledisloe, who had been invited to 
become the chief of this new organisation (and who, 
it will be remembered, relinquished his membership 
of the Government with that object in view) has 
rotired from hiB association with the project While 
acknowledging Lord Bledisloe's willingness and ability 
to undertake the work which would have been en 
tailed had the scheme been proceeded with. Imperial 
Chemical Industries, Limited, realised that it had no 
alternative but to release Lord Bledisloe, who will 
continue, however, to act in an advisory and oon 
imitative capacity on agricultural questions generally 
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An admirable account of the proceedings of the 
ninth annual conference of the Apis Club, which was 
held at Geneva and Berne on Aug 12-16 last, under 
the presidency of Dr Otto Morgenthaler, appears in 
the Bee World for November and December last 
The meetings were attended by a number of distm 
gui shed workers, of several nations, representing both 
the practical and research sides of apiculture Among 
the various papers read at the conference and pub 
fished in this journal, Dr E Elser’s account of the 
micro technique involved in investigating the brood 
food over the last forty years is of special interest to 
biologists After discussing the now well known 
remarkable work of von Flanta, modem methods of 
determining the constituents of the larval food are 
described The next conference will be hold in Berlin 
in 1929, under the presidency of Prof Ambruster 

Thk Council of the Geological Society has this year 
made the following awards Wollaston Medal to 
Prof F J Becke, of Vienna, in recognition of the 
value of his researches in petrology , Murchison 
Medal to Dr C A Matley, in recognition of the value 
of his reseaiches on stratigraphical geology m vanovls 
parts of the Butmh Empire , Lyell Medal to Dr A 
Morley Davies, m recognition of the value of his re 
searches in invertebiate palaeontology , Bigsby 
Medal to Prof P O H Boswell, for lus valuable re 
searches in sedimentary petrology and stratigraphy , 
Wollaston Donation Fund to Dr R Campbell, in 
recognition of the value of his researches in Scottish 
petrology and stratigraphy , Murchison Geological 
Fund to Mr L R Cox, for his valuable researches in 
invertebrate paleontology, especially in connexion 
with the Lamellibranchiata , a Lyoll Geological Fund 
to Mr C Edmonds, in recognition of the value of his 
researches on the Lower Carboniferous rocks of the 
Whitehaven district , a second Lyell Geological b imd 
to Dr E O Teale, for his contributions to the geology 
of Victoria and of Africa 

At the meeting of the London Mathematical 
Society, to be held on Feb 14, at 5 f u , at Burlington 
House, Prof O Veblen, of Pnnceton University, will 
deliver a lecture on “ Generalised Projective Geo 
metry ” Members of other scientific societies who 
may be interested are invited to attend 

A violent earthquake was registered at Beismo 
logical observatories on Sunday, Jan 13 The record 
at Kew Observatory where the first tremors were 
received at 0 hr 14 min 49 sec GMT, indicates that 
the epicentre was near the Kurile Islands, Lat 50 N , 
Long 150° E This location is confirmed by the 
information received from Bombay, Helwan, and 
Stonyhurst 

The Annual Report for the year 1927 of the South 
African Institute for Medioal Research, Johannesburg, 
by the Director, Sir Spencer Lister, has recently been 
issued The work of the Institute oompnses routine 
examinations of material for medical practitioners, as 
aids to diagnosis, and research work The last named 
included during the year field work on plague, deter 
mination of the types of the tubercle bacillus among 
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South African natives, investigations on pneumonia, 
oerebro -spinal fever, effects of dust inhalation, and the 
estimation and elimination of dust in ‘ dusty * 
occupations, and a mosquito survey in Zululand 

Applications are invited for the following appoint 
rnenta, on or before the dates mentioned — An assistant 
in the technical education branch of the department 
of the West Hiding Education Committee — The Pduca 
tion Department Count} Hall, Wakefield (Jan 28) 
A public analyst and agricultural analyst for the City 
of Cardiff — Iho Medical Officer of Health, City Hall, 
Cardiff (Jan 31) An agricultural economist at the 
West of Scotland Agricultural College — The Secretary, 
West of Scotland Agricultural College, 6 Blythswood 
Square, Glasgow (Jan 31) A technician in the 
department of zoology of the University of Edin 
burgh, for assistance in research and the prepara 
tion of microscopic slides for class use , also a 
museum curator m the same department — The 
Secretary, The I ruversity, Edinburgh (Feb 1) A 
research assistant in tho Leather Industries Depart 
me nt of the University of Leeds — The Registrar, 
The University, Leeds (Feb 4) A bio chemist at 
the antitoxin establishment of the Metropolitan 
Asylums Board — The t lerk, Metropolitan Asylums 
Board, Viotona Fmbankment, E C 4 (Feb 8) A 
principal of the Dundee Technical College anil School 


of Art— The Secretary, Technical College, Bell Street, 
Dundee (Feb 8) A head of the mechanical and civil 
engineering department of the Sunderland Technical 
College — The Chief Education Offioer, 15 John Street, 
Sunderland (Feb 9) Two appointments m the Forest 
Service of Burma— The Secretary to the High Com 
missioner for India, General Department, 42 Grosvenor 
Gardens, S W 1 (April 6) A full time teacher of 
engineering at tho Verdin Technical School, Nortliwick 
-TheDircctoi of Education, Dept ‘ C ’ County Educa 
tion Offices City Road, Chester Two jumoi assistants 
(male) undei tho directorate of ballistics research. 
Research Department, Woolwich— The Chief Supei 
mtendent. Research Department Woolwich, S E 18 
A secretary to the Pharmac opceia C ommissum of the 
General Medical Council— The Aiting Secretary, 
British Pharmacopoeia Commission, General Medical 
Council, 44 Hallam Street, W 1 A junior professional 
assistant m the Meteorological Office —The Secretary 
(S l), Air Ministry, Ailastral House Kingsway, W C 2 
An assistant physicist m the experimental depart 
ment of the Fine Cotton Spinners’ and Doublers’ 
Association, I td — The Chief of the Experimental 
Department of the Association, Rock Bank, Bolling 
ton near Macclesfield A physicist for research work 
in the laboratories of the British Boot, Shoe, and 
Allied Trades Research Association — -The Secretary 
of the Association 19 Bedford Square, VV C 1 


Our Astronomical Column 


Forbes s Comet — Ihe following observations of 
this comet were obtained by Dr H L Wood at the 
Union Observatory, Johannesburg 


Nov 21 07734 
28 07167 
30 07286 
Dec 1 06366 


(BA 1928 0 
128 8 ra 29 31* 
12 22 3 48 

12 32 45 00 
12 35 22 30 


8 Peel 1928 0 

21° 43 44 5" 

26 12 47 4 

27 38 48 3 

28 12 20 4 


Using these in combination with positions obtained 
at Algiers, Lick, and Yeikes Observatories, Dr 
A C D Crommehn has deduced the following 
elliptical elements 


'1 1928 Nov 5 02378 UT 

w 190° O' 13 6' i 
11 250 5 19 1 1928 0 

i 28 54 6 1 | 

4> 67 48 54 2 

log q 9 8723448 
Period 31 9448 years 

The identity with comets 1818 T (Pons) and 
1873 VII (Coggia Wmnecko) may now be looked on 
as established The identity of these two was already 
considered probable by Weiss and Schulhof, but the 
observed arcs in 1818 and 1873 were only 4 and 5 days 
so the matter remained conjectural The fact that 
the period found is much {loser to 27 i than to 55 
years makes it likely that the comet has made four 
revolutions since l|l8, which would give a mean 
period of 27 69 years If this is correct, then the 
comet 1457 I (observed by Toscanelb and also in 
China) is probably the same comet, there being 
thirteen revolutions between 1457 and 1818, with a 
mean duration of each of 27 77 years The following 
are the elements of this comet, necessarily somewhat 
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umertain owing to tho want of precision of observe 
tions at that date 

T 1457 Jan 18 0, « 194 9° il 249 7°, 
t 13 3°, log q 9 847 

The discoveiei of tho comet at tins apparition is 
Mr A F J lorbes, of Rosebank, Capo Town, who is 
an architect by profession, and treasurer and librarian 
of the Cape centre of the Astronomical Society of 
South Africa He has been engaged for some months 
in sweepmg for comets, using an 8 inch reflector which 
he constructed himself 

The comet is now in south declination 42", so it is 
out of reach of most northern observatories It is to 
be hoped that it will bo observed over a sufficiently 
long are to determine the elements, especially the 
period, with great precimim 

Arcion in the bOLAR Corona — In Nature for 
Feb 4, 1928, a letter by I M Freeman appeared, stat 
ing that a number of hitherto unidentified linos m the 
ooronal spectrum hail boon attributed to argon, and 
promising further details in a forthcoming paper This 
paper has now appeared in the A atrophy nerd Journal, 
vol 68, p 177 The investigation of argon was Bug 
gested bv the fact that three recurring differences of 
wave number between pairs of coronal lines agreed 
with the three chief term differences in tho argon 
spectrum as investigated by Meissner Twenty two 
unknown fines of the corona are attributed with great 
plausibility to well known argon lines, while oombma 
tion lines of argon account for a further ten Transi 
tions from metastable states are not involved m these 
identifications, which is in accord with Fddmgton’s 
theories A possible test of these results lies in the fact 
that two different combinations give a line very close 
to the bright green ooronal line, the separation being 
about 0 1 A , so that it should be possible at future 
oclipses to detect the doublet structure of this line 
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Research Items 


Excavations at Kish — Reports on tho woik of 
the various archaeological expeditions in the field at 
the opening of the new season are now beginning 
to tome to hand Among the more interesting of 
these is Prof Langdon s letter to the Times of 
Jan 4, which deals with the work of the University 
of Oxford Expedition at Kish, which icsumod work 
in November The first undertaking was to continue 
tho attempt to secure an accurate and complete 
senes of archaeological stratifications, which last 
year had reached modem water level This has now 
been carried farthor by hydraulic me this Is down 
to virgin soil through three metres of wet earth A 
scientific classification of the various penods from the 
beginning of civilisation to the neo Babylonian period 
has thus been established The cavity extends to 
14 metres below the pavement of fho templo of 
NabumduR, dating to tho end of the sixth century 
Tho water level has i isen nine feet sinco tho foundation 
of Kish Iho lowest stratum, now below water level, 
shows the monochrome and polychrome painted ware 
and the deep red ware with some fine black ware and 
beautifully made incised black potteiy The first two 
classes correspond to that found at Temdet Nasr, 
17 miles to the north east, which has been dated at 
3500 b c According to Prof Langdon, it is clear that 
tho proto Sumerian people, who aie the real founders 
of KiHh and the proto Sumerian cities of Mesopotamia, 
are really Elamites, and from the evidence now being 
obtainod the foundation of these cities should be 
placed before 4000 n c Seven stages of human 
history arc to be observed in tho stratification now 
laid bare at Kish 

Birds and Environment -An intensive study of 
the vertebrate fauna of a small area adjacent to the 
Missouri River in Kansas, has enabled Jean M Lins 
dale to reach some general conclusions regarding the 
lelationship of birds to then environment (n't Ison 
Bulletin, September 1928) blio discusses the dangers 
to which birds in the area are subjected, the influence 
of culture upon birds, and of bails upon culture, 
seasonal responses, relationship between species, and 
the changes which result from alteiation m the on 
vironment The interrelationships of the birds them 
selves are sketched in brief, and [apart from these it 
is apparent thut at almost every point a weighty 
factor is tho presence of man, whether his interference 
bo directly for or against the birds, or be reflected 
indirectly in changes in the avifauna due to tho spread 
of civilisation and consequent changes in the character 
of the country side Her conclusions, which are simi 
lar to those reachod by Ritchie in his study of the 
Scottish fauna, are, finally, that “ the area under dis 
cussion probably has a larger bird population than it 
had when it was entirely in primitive conditions A 
fow large and conspicuous speoies are extinct, but 
many more are found now that were probably not 
present when the country was settled ” It is difficult 
to reconcile this conclusion with the one prophecy 
made by the author “ with a greater utility of waste 
land and other resources, a point may finally be 
reached when the effect of mane work in this vicinity 
will be to olimmate nearly all the bird species ” Surely 
this is in direct contradiction with the observed 
premises, unless it be foreseen that the whole area is 
to be built over 5 

Origin of the Fauna of the West Indies — The 
origin of the West Indian fauna has been a subject of 
controversy, the alternative views being that the fauna 
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has been derived from the mainland by migration over 
one tune land bridges, or that the fauna is a chance 
assemblage which has found its way thither by dif 
ferent methods aeioss the existing seas Karl Patter 
son Schmidt, in discussing tho ‘ Amphibians and Land 
Reptiles of Porto Rito,” in a detailed monograph, 
comes down upon both sides of the fence (Nov Yoi k 
Academy of Scieni es be lentific Survt y of Pin to Rico 
and the Virgin Islands, \ ol 10 Pt 1 1928) He con 
sidors that the Greater Antilles received then fauna 
fiom Central Amours probabl) in Eocene nr even pre 
Tertiary tunes and that the uniformity of the faunas 
of the larger islands suggests that t hese u ere united for 
a timo On the other hand he thinks that tho Lesser 
Antillean fauna is derived from South America that 
it is a genuinely foituitous one and that no land 
bridge has existed thiough tills chain in Teitiary 
times The Porto Ru o fauna in |>articular is simply 
an impoverished Greatei Antillean fauna, and its 
peculiar cliaiai tors are due to a process of extinction 
still continuing, to the isolated position of Poito Rico 
at the eastern end of the land mass, and to the dif 
ferentiatinn of the Porto Rican forms, partly thiough 
isolation during post Pliocene times, and partly to the 
influence of the mountains of Porto Rico as a centre of 
differentiation throughout 1 ertiary times, before island 
conditions began 

Yolk absorption in a Squid — Di A Fortmann 
and Miss A M Bidder (Quart Jour Mur Sc i , Oct 
1928) describe observations on yolk absoiption in 
the squid Lohgo The yolk, large in amount, is 
contained in a closed yolk sac which" lias no communi 
cation with any other organ of tho body The sac 
is divided, like an hour glass, into an external and 
internal part both almost surrounded by blood spaces, 
and there is a blood circulation hetween the embryo 
and the oxteinal yolk sac by which nutritive material 
is transferred from the sac to the organs of the body 
Growth of the arm must ulaturo cuts off tho circulation 
to the external yolk sac, and at this time the yolk is 
passed from the outer to tho inner sac by regular con 
tractions of cireum oral muscles, so that the internal 
yolk sac occupies almost tho whole of tho body cavity 
During these ohangos the vitelline membrane of the 
internal yolk sac, hitherto oxtremely thin, thicktns 
rapidly, and apparently is actively concerned in the 
transformation of the yolk Tho increase in size of 
the internal yolk sac gradually brings the vitelline 
membrane into close relations with tho livei and 
< auses the suppression of the intervening blood sinus 
(except at the posterior end of the yolk sac), which 
for a time has transferred nutritive material from the 
yolk sac to the organs The part of the vitelline 
membrane in contact with the liver is different from 
the rest, and here transformed yolk passes into the 
livor Absorption of the yolk results in docrease of 
tliemtemalyolk sac, which finally is almost surrounded 
by liver During thiB stage the liver has rapidly in 
creased in size, and that part m contact with the active 
vitelline membrane is clearly different from tho rest , 
and the authors suggest the liver is performing two 
functions, — that common to the whole organ, as m 
the adult liver, and another- -confined to the cells in 
contact with the yolk sac — the transformation of the 
yolk They suggest that the transformed yolk, mixed 
with the digestive secretion of the liver, passes to tho 
pancreas, where it is absorbed into the blood stream 

N omenclature of Genes — Breeding work with the 
domestic fowl at the Anjkovo Genetic Station, near 
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Moscow, of whioh N K Koltzoff is director, led to 
the publication m 1926 of an extensive monograph m 
Russian with an English summary, on the genetics of 
fowls, wntten by Serebrovsky, Shivago, and others 
The results of this work are abstracted by Dr L C 
Dunn in Jour Hered , vol 19, No 11 The work 
aims at an analysis of the different breeds of hens in 
terms of their genes Particular chapters are devoted 
to inheritance of the size of the red blood corpusclos 
and the catalase content, the genetics of growth and 
size, and of egg laying Another is concerned with the 
chromosome complexes In this work, Serebrovsky 
introduces a new system of symbols (first proposed in 
1021) which aims at producing an international 
method of naming genes, by which the same symbols 
will be used for the different groups of animals and 
also for plants The scheme is to subject every gene 
to a decimal system of classification, by whicn it 
receives a number based on its most characteristic 
phenotypic character Genes are first divided into 
ten olasses according to whether they are histological, 
physiological, oolour characters, etc Those are oach 
divided into ten groups, such as intensifiers, inhibitors, 
modifiers, etc The numbers so obtained are trans 
lated into letters according to an arbitrary table, so 
that a pronounoable word of four or five letters will 
result Thus tifa refers to the gene for melanin 
pigmont, and frogs to the barring factor When tho 
same system of naming is applied to other groups, 
such as mammals or flowering plants, difficulties mav 
arise, but there is certainly much need for uniformity 
in the nomenclature of each group 

Forestry in Sweden — In view of the importance 
of the world’s resources of soft timber and the tendency 
for the supplies to decrease, it is of interest to note 
that in an address on forostry m Sweden printed in tho 
Journal of the Royal Society of Arte for Dec 7, Prof 
E P Stabbing stated that the annual cut does not 
exceed the increment in that country although fifteen 
to twenty per cent of the areas felled annually are 
reforested by direct sowing or planting the temainder 
are naturally regenerated At the same time, he 
pointed out that while timber cutting on a large scale 
is in the forests favourably situated for access and 
transport, the increment is in young woods which 
will not be available for timber for many years In 
the interior of Norrland and in Svealand, the ex 
ploitation of mature and over mature timber exceeds 
the increment In southern Sweden there is a shortago 
of older timber, but young forest is much in evidenc e 
Considerable progiess is l>emg made in reclaiming 
marsh, heath, anil bog for forest land Tins is clone 
mainly by the State and the large tunbor companies 
but small proprietors are following the example thus 
set More than three thousand miles of forest drains 
were cut throughout the country in 1926, which gives 
some idea of the scale on which the problems of tho 
forest lands is being faced Other aspects of Prof 
Stobbing’s paper are of value in application to the 
forest lands of Great Britain 

Experiments in Mountain Bun-niNa —Tho jirob 
lera of ichelon folds and tho closely related phenomena 
of accurate folded mountains have been investigated 
by T A Link in a senes of expenmonts carried out 
in the geophysioal laboratories of the University of 
Chicago (Jour Oeol , np 626 538 , 1928) It was 
found that differential stress transmission in the 
honzontal plane, through ngid matenals bordering 
incompetent beds, gave rise to en ichelon folds and 
arcuate systems, even though non rotational com 
pression was applied The same effects were produced 
in homogeneous matenals by applying rotational 
compression That is to say, differential stress trans 
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mission in geological formations may result from 
lateral vanation in plasticity, ngidity, or competency 
in general It is shown that some of the experiments 
gave results comparable in teotonio structure with that 
of the Jura mountains The latter are interpreted as 
an arcuate system in relatively incompetent beds 
bordering the outer edge of the competent NBgelfluh 
conglomerate through which the stresses from the 
Alps were transmitted 

Ore Deposits of Japan — For many years Prof 
Takeo Kato, of the Tokyo Imperial University, has 
been occupied with an intensive study of the late 
Tertiary vulcanism and associated ore deposits of 
Japan He has usefully summarised the results of 
these researches in a contribution to tho Jap Jour 
Oeol and Geog , 1928 Volcanic activity is rep re 
sonted by the characteristic succession (1) Rhyolite 
and associated tuffs , (2) pyroxene andesite and 

associated tuffs , (3) minor intrusive dykes of ande- 
site, porphyrite, etc Mineralisation took place 
repeatedly m (1) and (2), and the ores are generally, 
though not always, cut by (3) Certain basalt dykes 
cut the whole senes and are of the post Tertiary age 
The late Tertiary rocks are regarded as the denvatives 
of a parent magma cooling under plutonic conditions 
at a comparatively shallow depth, the mineralising 
solutions being the residual liquors expelled dunng a 
late stage of solidification The volcanic rockH and 
the ores are thus consanguineous, the parent of each 
being concealed in the depths, except locally, where 
crustal disturbances and erosion have been unusually 
activo 

Seminoj e Oilfield, Oklahoma — This oilfield, one 
of the greatest the world has ever known, has attracted 
attention not only on account of a prodigious produo 
tion— 200,000,000 barrels to the end of June 1928 — 
but also for many important technical reasons 
Recent developments prove that no less than five 
separateoil poolsoocur in t his field, known as Seabnght, 
Seminole City, Bowlegs, Little River, and Earlsboro 
A geological feature of note is that the mam producing 
horizon, the Wilcox Sand, is of Ordovician age, not 
younger Paleeozoic, the case with the majority of oil 
fields m the Mid Continent region Some production 
is also obtained from the Hunter Lime, of Silurian 
Devonian age, principally m the Seabnght unit The 
Wilcox^Sand lies at depths ranging from 4000 ft to 
4300 ft , according to well location , it yields an oil of 
gravity varying betweon 0 814 and 0 840 Drilling 
j and production technique in this field have recently 
been described by Mr G Heseldm to the Institution 
of Fotroloum Technologists, and, as might be antici 
patod, provided much interesting data, having regard 
| particularly to tho size of the pools, rook conditions, 
oil and gas pressures, and general rapidity of develop 
mont Much of the drilling is by rotary drill down 
to deptlis of 3700 3800 ft , when 8J inch casing is set 
and drilling continued with oable tools, this being 
practicable owing to the comparatively low pressure 
of the oil in the sand Some idea of the intensity of 
development can bo gleaned from an example of one 
well quoted by the author this took four days to 
complete the rig , five days later drilling oommenoed , 
in less than fifteen weeks drilling was completed to 
4485 ft , 4100 ft of this being made in 60 days The 
drillers work in what are known as ‘ twelve hour 
towers ’ and for seven days per week The greatest 
footage mado in one 4 tower ’ was 220 feet 

SuPBRCiONDumviTY — rhe September issue of the 
Journal de Physique contains the address on this sub- 
ject which Prof de Haas, of Leyden, gave to the 
r rench Physical Society in May last mien a metal 
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such as mercury has its temperature reduced, its 
electrical conductivity increases m the usual way 
until the temperature is within a tew degrees of the 
absolute zero— -4 2° absolute in the case of mercury — 
when the conductivity becomes very large Without 
any change of temperature, the conductivity may be 
reduoed by the application of a magnetic field in the 
direction of the current, and on withdrawal of the 
field the metal becomes again a superconductor If 
the field be withdrawn gradually, the superconductiv 
lty is acquired in steps, and the steps ocour at different 
fields in different parts of the conductor The author 
ascribes this to tne formation of filaments of atoms 
along which the electrons move freely, and not to the 
presence of free electrons in the spaces between the 
atoms Superconductivity is brought about by the 
facility with which the 2, 3, or 4 electrons of the outer 
layer of an atom can pass from atom to atom when the 
irregular movements due to temperature have been 
reduoed 

Liohtning and Overhead Electric Power 
Lines — The high pressure overhead systems which 
electricians are now using to convey electno power 
from their generating stations to their distributing 
stations have to be protected against the effects of 
lightning strokes by safety devices In the Wetting 
house International Journal for January, E Beck 
describes the methods being adopted and the apparatus 
used by the Westinghouse Company to find out the 
exact nature of the disturbance caused by a lightning 
flash in the immediate neighbourhood of an overhead 
high pressure power system The experiments are 
being made in the Smoky Mountains of Tennessee, 
USA A special research staff is employed and 
elaborate instruments are used The disturbance of 
the voltage of the overhead system when a flash 
occurs acts on a Dufour cathode ray oscillograph and 
a photograph of the transient disturbance is obtained 
Radio receiving sets and a special form of relay which 
rings a bell are used for signalling the approach of 
a storm The photographic film moves with a velocity 
of 12,000 feet per minute It is found, however, that 
this is only suitable for the measurement of slow 
lightning transients In order to get a record of the 
more rapid effects, a rapid oscillatory motion is given 
to the electron beam Another instrument used to 
locate the position of the stroke is called the * osiso ’ 
It is used to measure accurately the time between 
tho beginning of the oscillograph transient and the 
arrival of the noise of the thunder as recorded on a 
him Two of these instruments enable the accurate 
position of the stroke to be found by tnangulation 
A special form of camera is also used, which enables 
a photograph of the entire horizon to be obtained 
It is hoped in this way to find out the connexion 
between lightning strokes and the ensuing disturbances 
on overhead systems 

Circuit Breaking with Heavy Currents - The 
difficulties that have been experienced m switching off 
very large electric currents in circuits which contain 
an appreciable amount of inductance have led m&nu 
facturers to make many careful experimental re 
searohes on the subject Since 1922 the British 
Electrical Research Association has been experiment 
mg on 4 cirouit breaking ’ with special reference to the 
rupture of the arc A paper giving an introduction to 
these researches, by E B Wodmore, W B Whitney, 
and CEB Bruoe, was read to the Institution of 
Electrical Engineers on Deo 20 Tho experiments 
were o tuned out at the Carville power station at New 
castle Three special cases were considered when the 
separating contact pieces were immersed in oil In 
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the first case, the arc goes out in a bubble of gas separ- 
ating the oontaots In the second case both oil and 
gas are present together, and in the third oase the 
whole path is filled with oil The last case is an ex 
ceedingly rare occurrence, and the second case presents 
great difficulties, as it is almost impossible to deter 
mmo the relative amounts of oil and gas present in the 
path of the arc Hydrogen is the principal constituent 
of the gases produced by arcing in oil It was found 
that a relatively large proportion of acetylene was 
produced — m some cases it was as large as 30 per cent 
This is much larger than that found by previous in 
v estimators, due possibly to neglect of the fact that 
acetylene is soluble in water The breaking of an 
alternating current circuit simplifies the problem of 
how to prevent tho arc restarting once the current 
has attained zero value Some interference with the 
aro is necessary during the flow of current Merely to 
increase the speed of separation of the contact pieces 
or to use magnetic 4 blow outs ’ is not necessarily a 
satisfactory solution It has been shown to be possible 
to rupture arcs in air, the current in which is approxi 
mately 7000 amperes m value and the potential differ 
ence across which is 5500 volts, with a single air gap 
only | inch in length 

Ignition of Firedamp — The Safety in Mines 
Research Board has lust issued Paper No 46 on the 
ignition of firedamp by the heat of impact of rocks, 
written by M J Burgess and R V Wheeler The 
subject is an important one, because there aro a 
number of examples on record in which the heat or 
tho sparks evolved by falling rocks appeared to be the 
only possible explanation of certain mysterious colliery 
explosions The difficulty has been that hitherto there 
has been no definite proof that firedamp could be 
ignited m this way That proof is supplied in the 
present paper, in which experiments are described in 
which a block of sihoeous rook was pressed against 
a revolving wheel made of the same rock, and it was 
found that ignitions of firedamp could be produced 
comparatively easily under these conditions and that 
weak mixtures of methane and air could be ignited 
more easily than rich mixtures It was shown that an 
expenditure of energy of less than 200 ft lb was suf 
ficient in some oases to produce ignition, and that a 
duration of contact between tho rock surfaces of 
between £ths and fths of a second was sufficient for 
ignition The paper is a record of a very valuable 
piece of work, wmch will no doubt tend to throw 
light upon one of the possible causes of colliery ex 
plosions 

New Method for Measuring Osmotic Pressure 
— The experimental study of osmotic pressure is a 
matter of considerable difficulty Apart from its 
importance in biology, a convenient method of 
measuring osmotic pressure would be of great value 
m the investigation of dilute solutions, and hence it 
is interesting to note that a new method is described 
by R V Townend in the Journal of the American 
Chemical Society for November It can be applied 
to any non volatile solute in a volatile solvent, the 
solution and pure solvent being separated by tho 
vapour phase, which acts as a diaphragm permeable 
to solvent molecules only The pure solvent is located 
withm the capillaries of a porous plate and the liquid 
at the surfaoe of the plate is placed under a tension 
so that the normal curvature is altered and the 
vapour pressure reduced The rates of distillation 
from solvent to solution are measured under different 
tensions, and the osmotic pressure, t e the tension for 
zero distillation, is obtained by extrapolation of the 
resulting curve 
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Annual Exhibition of the Physical and Optical Societies 


r PHE Imperial College of Science and Technology, 
London, was once more the scene of the annual 
exhibition (the nineteenth) of the Physical and Optical 
Societies on Jan 8 0, and 10 The large number of 
visitors again testified to the widespread interest in 
the Exhibition on all sides, and its usefulness to tiade 
and industry was evident by the exhibits, bewildering 
m their number and variety, of the various sections 
The general arrangements were similar to those of 
last year, and congratulations must once more be 
offered to Mr T Martin as secretary, on the success 
which attended the Exhibition and to all those re 
sponsible in various ways for their unfailing courtesy 
and helpfulness 

It is impossible in a short description to do justice 
to every part of the Exhibition, and the only plan 
that can be followed, therefore is to mention, so far 
as possible, somo of the exhibits typical of recent 
developments in research and industry 

In the Trade Section thero were eighty two ex 
lubiting Anns Among their exhibits the following 
may be mentioned Messrs Baird and Tatlock, Ltd , 
the Sutton photometer bench and a pump with 
double acting pistons for aerating aquaria tanks, etc , 
its special attributes being its silent action and 
economy in uso Bakelite, Ltd , a now flaked fabric 
moulding material, particularly resistant to shock 
The British Metallising Company, Ltd , had an ex 
hibit illustrating the present and possiblo uses to 
scientific instrument manufacturers of their process 
of produomg a metal film or coating firmly aclhorent 
to a non metallic base, on which in turn a large range 
of non ferrous metals may afterwards he plated to 
any desired thickness The Cambridge Instrument 
Company, Ltd , the Campbell A 0 Potentiometer 
(Larsen type) , a modihod form of the photoelectric 
microphotometer originally dov eloped by Ur G M B 
Dobson, a new portable form of electrocardiograph, 
and other novelties The Edison Swan Electric Com 
pany, Ltd various Ediswan battery eliminating de 
vices for wireless leceivers and other devices for 
wireless outfits, and a gas filled rec tifier for hoavy 
currents for charging car batteries Tho Foster In 
strument Company the mtrascope, a new instrument 
for internal examination of tubes, bores, and othei 
enclosures in which by means of a novel optical 
system, examination of industrial structures can be 
made in tho same way as with the cystoscope on the 
human body The Research Laboratories of the 
Gramophone Company Ltd a logarithmic recording 
galvanometer, by means of wlucn the electrical re 
sponse curve characteristic of a gramophone pick up 
can be obtained photographically and plotted auto 
matically with a logarithmic scale a demonstration 
of the vibrations of a membrane type loud speaker 
by means of lycopodium powder aroused much in 
terest Messrs Hilgor, Ltd , Dr Jean Thibaud’s 
grating spectrogf^ph for the study of soft X ravs and 
of the extreme ultra violet, in which the ruled grating 
is so placed that the incident rays fall almost tan 
gentially upon its surface , somo samples of pure 
earths — sjiectroscopically standardised substances 
The Igramc Electric Company Ltd , the transverse 
current microphone, the Phonovox electrical repro 
ducing equipment Messrs E Leitz, London, a new 
pattern ultra microscope for tho investigation of ele 
ments in coLLh^b Marconi’s Wireless Telegraph Com 
pany Ltd .^signal strength measuring set with a 
wave range of 14 6000 metros , a tuning fork and 
thermostat unit for maintaining constant frequency 
in facsimile transmission The M L Magneto Syndi 
catA Ltd , Coventry, the M L noise Comparator — an 
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instrument designed to give a quantitative measure 
for noises in industrial mechanism, a direct reading 
apparatus which requires no aural observation, and 
can be operated by an unskilled observer The 
National Glass Indust! y, Dewar’s flasks for liquid 
air, etc and various experimental glassware Negretti 
and Zambra, a now industrial tyjie of ventilated 
hygrometer, a new recording rain gauge to overcome 
the difficulties of the self syphoning type Siemens 
Brothers and Co Ltd , distance thermometers of 
various types, tho substantial construction of these 
being of particular note H Tinsley and Company, 
a portable electric hannomser under the patent of 
Prof Miles Walker Messrs Beck, various new mioro 
scopes, including the No 22 metallurgical microscope 
Messrs Carl Zeiss London, Ltd , a hand sugar re 
fractometer, and refractomoter for tho oil and sugar 
industries Messrs Bellingham and Stanley, Ltd , 
showed a new model critical angle refractometer, 
quartz spectrographs, otc 

In the Research and Experimental Sei tion there 
were sixtoen groups of exhibits illustrating recent 
phjsn al research The Brown t irth Research Labora 
tones hail an interesting demonstration of dyed fabrics, 
showing m a striking manner the different tints of 
colour obtained when using container vessels of en 
smelled iron (taken as standard), copper, iron, nickel 
lead, and Filth ‘staybnte’ steel Among other 
examples of the applications of photoelectric cells 
tho Reseaich Laboratoues of the General Electric 
Company showed an apparatus for the detection of 
dust or smoke in air or gases The National Physical 
Laboiatory supplied eleven exhibits among which 
may be mentioned Di D W Dye’s interfeiometer 
for the examination of the modes of vibration of 
piozo electric quartz plates , by means of this appara 
tus the interference fringes are disturbed by the 
vibration of the quartz plates and the whole area can 
be mapped into its nodal and antmorlal parts , and 
a beat tone oscillator as a low and telephonic fre 
quoncy souice of good wave form and constant output 
for testing purposes , a high temperature resistance 
furnace and electric radiator by Dr W Rosenhain 
and Mr W E Prythorch, in which the heator elements 
are of particular note , a method of measuring flame 
temperature by spectrum reversal by Dr Ezer 
Griffiths and Mr J H Awbery The Air Ministry 
Section of the Meteorological Office had five exhibits, 
including a sky photometer and an electrical wind 
direction recorder Prof E W Scripture of Vienna 
showed a giapluc apparatus for tho registration of 
speech and the strobilion, an apparatus for rendering 
tho frequency of the voice tone visible Dr J H 
Vinoent showed some experiments in raagnetostrictive 
oscillations at audio and radio frequencies 

In tho section devoted to lecture and instructional 
experiments in physics, Mr S R Humbv gave some 
beautiful demonstrations of experiments by means of 
a modified Tyndall apparatus, showing that the laws 
of reflection of light hold accurately for sound — 
illustrating Lloyd’s single mirror fringes, Lippmann’s 
stationary light waves and other effects Messrs 
W and T Avery, Ltd , Research Department, had 
a number of exhibits illustrating the mechanics of 
the freely suspended beam and of linked weighing 
mechanisms Other exhibitors in this section were 
Mr J E Calthrop, Dr R S Clay, Mr C W Hansell, 
Dr L F Richardson and others of Westminster 
Training College, Dr G D West, and the Physics 
Department of the Wigan and District Mining and 
Technical College 

The Historical Section again provided On oppor- 
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tunity for a survey of past development in scienoe, 
all the more striking for being placed near the exhibits 
of such modem developments as those of the Igranic 
and Gramophone and other companies The exhibits 
inoluded some examples of scientific instruments to 
illustrate the work of a sonos of London instrument 
makers in direct succession from Christopher Cock 
(seventeenth century) to Elliott (nineteenth oentury), 
contributed by Mr T H Court, among which may be 
noted Robert Hooke’s own microscope , photographs 
of the original apparatus used by Alessandro Volta 
m his researches of 1763-1819, exhibited by Mr 
Robert W Paul , and Home early and primitive time 
measuring devices < ontnbuted by the Science Museum, 
from early Egyptian water clocks to a seventeenth 
century turret clock from St Giles’ Church Cambndge 
The discourses once more attracted keenly interested 
audiences, whose appreciation was obvious That on 
the first evening was delivered by Prof F Lloyd 
Hopwood, whose subject was “ Experiments with 
High Frequency Sound Waves ” He made use of a 
quartz piezo electric oscillator, the crystals being cut 
m the form of circular discs with their plane faces 
parallel to tho optical axis and at nght angles to an 
electric or binary axiH This method of producing 
vibrations is due to Prof Langevm, of Pans, and 
many practical applications of it have been made 
both in peace and war lhe quartz discs were im 
moraod in transformer oil contained in glass tanks, 
suitable arrangements being made foi producing both 
horizontal and vertical beams of sound The method 
used m connexion with a horizontal beam was due to 
Prof R W Boyle, and exemplified stationary waves 
(obtained by reflection and rendered visible by tho 
striffi formed in duift lying on a horizontal sheet of 
glass m tho path of tho beam), interference patterns, 
defraction effects , attenuation (observed by bringing 
into action the frictional dissipation of energy due to 
the viscosity of the oil vihiating in a confined space, 
achieved quite simply by supporting a second glass 
plate almost in contact with the fir s, pressure of 
sound radiation, shown by moans o Langevin’s 
acoustic radiometer Some biological effects brought 
about by the agency of ultra sonic sound waves were 
then desenbod and illustrated by means of slides — 
a beautiful example being the segregating of the 
chloroplasts in tho frosh water plant NiteUa By 
making use of a vertical beam of ultra sonic waves 
some experiments wore shown illustrating phenomena 
not usually associated with sound These do(>end on 
the effect of pressure due to radiation on the surface 
of oil, which is strikingly shown by the formation of 
a mound of oil which erupts drops like a miniature 
volcano By plunging vessels of appropriate form 
into this mound, vibrations of great intensity are 
communicated to the walls of the vessel or through 
the walls to liquids contained in them By these 
means it is possible to show cavitation in water , 
the vaporisation of benzene transverse vibrations i 
of a solid by the pattern produced in a test tube I 


dusted with lycopodium powdei , and the calorific 
effect by melting a wax ball, which can be made to 
simulate the descent of a time ball 

On the second evening, Mr Conrad Beck discoursed 
on “ Lenses ” The Greeks, he said, at least as early 
as 430 b o , learnt that a piece of glass with curved 
surfaces could be used as a burning glass, and the 
derivation of the word ‘ focus ’ is from the word 
meaning ' altar ’ or place of fire Text books treat 
the focus as a geometric point formed by light entering 
the lens as a parallel beam This is incorrect and 
leads to misconception The focus of the ancients 
was a finite spot and not a point Mr Beck said that 
the way to understand the action of a lens is to study 
how it produces an image, for which thiee processes 
are necessary the production of an image of a spot 
in the centre of the object on the axis , the direction 
of the axial rays from spots on the object away from 
the axis , and the examination of a complete bundle 
of rays from the marginal spot on the object The 
Galhlean field glass, telescopes, periscopes photo 
graphic and projecting lenses were discussed, and the 
study of the Gauss theory for the invention of new 
and original types of instruments was advocated 
Mr Beck considers that great attention should be 
paid to the more elementary principles of image 
formation before the questions of the correction of 
aberrations or the considerations of diffraction are 
investigated 

The lecture on the third evening, entitled “ Some 
Colour Problems in Photo Engraving,” was given by 
Mr A J Bull and dealt with the effectH in throe 
colour printing of errors in the selective absorption 
of the three colour ‘ filters ’ and printing inks Ex 
pen men ts were shown in which white light was uni 
tated by superposing t ho colours tiansmitted by three 
colour ‘filteis’ and it was shown that to obtain a 
white a larger area of blue filter is required than green, 
and a larger area of green filter than red — blue green, 
red being the order of their increasing transparency 
The colours obtainable are, however, fairly pure and 
close to theoretical requirements, so that screen plate 
processes givo colour photographs which are fairly 
accurate cm to colour but much lower m tone This 
was shown by examples with the Lumidre Autochrome 
date The ideal double colours which aro desirable 
or the purposes of printing were shown by optical 
superposition of red and green images to obtain a 
yellow printing colour, green and blue images to 
obtain a ‘ blue ’ printing colour, and blue and rod 
images to obtain a magenta or ‘ rod ’ printing colour 
These were oonti anted with the colours of inks actually 
obtainable and the inaccuracies introduced were 
shown These take the form of darkening blues 
and greens and a loss of reflected blue light with 
purples and pinks Tho methods used for retouch 
mg were indicated , in half tone work the skill of 
the colour etchers is such that excellent colour 
prints can be obtained by them from monochrome 
originals Kathleen E Bingham 


Annual Conference of the Geographical Association 


r PHE annual conference of the Geographical Associa 
tion was held at the London School of Economics 
on Jan 3-5 In addition to the usual business 
meetings, and some discussions on special problems 
of the teaching of geography, there were public lectures 
on some recent research work , and the chief part of 
the presidential address was also concerned with geo 
graphical investigation The president, Sir H G 
Lyons, gave a ooncise review of the year's activities 
and then indicated the vast mass of material now 
available for geographical study in the reports and 


maps of the many national and other surveys now at 
work, and some of the difficulties of access to this 
material He suggested that the Association should 
seek the oo operation of other interested societies in 
attempts to obtain some satisfactory classification of, 
and readier access to, thiaimaterial 

Of the four main papers, 1 three dealt with human 


Natural Environment related to Human Activity In tl 
North America, by Dr t W Bryan, lhe Balance of Uruan ana n 
~ " ii by Prof C B Fawcett On Linguistic Frontier* in 

U of German Speech hy*Dr Vaughan Cornish 
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geography and only one with a purely physical prob 
lem This is a reversal of the proportions which held 
good in most geographical work even a few years ago , 
and it marks the extent to which geographers are now 
attempting to investigate their central problem of the 
relations of man to his environment and his modifies 
tions of the natural environment Dr Bryan gave a 
vivid account of the cultural landscape of rural 
central Illinois as it is to day, after more than half 
a century’s work by a population of skilled agncultur 
lets, under favourable physical, political, and eoonomic 
conditions, has made that area the heart of the Com 
Belt Here the first settlers, coming from the wooded 
regions of Western Europe or the Eastern States, 
chose the forested bottom lands as the most fertile 
and left the treeless prairie untouched , though their 
choice was also influenced by the fact that they were 
dependent on the rivers for bulk transport in the pre 
railway period But the soils of the open prairies, 
fertilised by the humus accumulated from the annual 
sod of many centuries and retaining their fertility 
better than the soils of steeper slopes and wetter 
bottoms, where also tree growth gave a less quantity 
of humus, are better than any of tne other soils except 
annually renewed river alluvium , and so the prairies 
are now the richer farmland The com belt is by no 
means a one-crop area, like so much of the cotton belt 
and some newer parts of the wheat region to the 
north west The com (maize) is usually grown for 
two years of a four year rotation on the best soils and 
one year m three on other soils Tho specialisation 
of farms in the use of the corn for sale as gram, or for 
feeding dairy oi beef cattle, or swine, is determined 
mainly by the relative transjjort facilities for the more 
or lees rapid disposal of their produce by rail to the 
cities 

A contrast to this account of a modem adjustment 
to a particular type of environment was furnished by 
Dr Cornish’s study of the borders of German speech 
The author’s thesis was that these borders were, for 
the most part, fixed at the time when Christianity was 
adopted by, or imposed on, the several peoples con 
oemod , that the Church estimated carefully, and 
usually accurately, the territorial lunitqof the languages 
in use by its converts, and adapted its organisation of 
bishoprics and arohiepiscopal provinces to those limits, 
and further, that through this organisation the Church 
did much to stabilise the boundaries which it had 
adopted and the languages which it recognised and 
helped to devolop Thus, on the whole, the boundaries 
established from the fifth century (in the west) to the 
thirteenth century (in the north east) remain to day 
The thesis was illustrated by detailed studies of 
the linguistic borders in Belgium, Alsace Lorraine, 
Switzerland, Tirol, Cannthia, Bohemia, Poland, and 
Slesvig 

The third paper, by Prof C B Fawoett, was an 
examination of a particular problem of the distribution 
of population The differences of classification in 
various censuses make it impossible to obtain close and 
trustworthy comparisons of the proportions of urban 
and rural populations in many countries According 
to such census returns, the urban population ranges 
from 10 per cent of the total in India to 79 per cent 
in England, and from 3 per cent m Assam to more 
than 90 per cent in the southern states of New England 
Such numerical comparisons are only possible for 
part of the last century and for tho more advanced 
countries The maximum numbers of the urban 
population are fixed by the surplus food produced by 
the rural population, in any self contained region and 
in the worldf as a whole, and the possibility of trans 
porting that food to the towns As a result of the 
improvement of the tools and technique of agriculture, 
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and of transport, during the last two centuries the 
urban population is now more than half of the total 
m most of the lands of western civilisation These 
improvements act in two ways, first by reducing the 
number of workers required to cultivate a given 
quantity of any crop, and seoond by enabling almost 
all the industries other than agriculture to be concen 
t rated in the towns A study of the numbers of the 
agricultural workers and the proportions of home- 
grown foods in Great Britain led to the estimate that 
under the conditions of this country the rural popula- 
tion, not including therein urban workers resident in 
rural districts, should number at least 25 per cent of 
the whole population to make the country self 
supporting m regard to its principal foodstuffs 

Prof Sflloh’s lecture was accompanied by a number 
of magnificent photographs of Alpine scenery illus- 
trating the existence of several comparatively plane, 
though much dissected, surfaces, which he termed 
‘ flats,’ at various altitudes in the Alps He compared 
these with similar land forms m the British highlands, 
and appealed for comparative studies and co operation 
in the task of investigating the ages of these ‘ flats ’ 
and their relations to different stages m the uplift of 
the Alps and to glacial and interglacial periods 

These papers will probably be published in full m 
early numbers of Geography, the magazine of the 
Geographical Association, which is to be issued as a 
quarterly from now on 


University and Educational Intelligence 

Applications are invited by the committee of the 
Royal Society and the University of Sheffield ap 
pointed to administer the Sorby Research Fund, for 
the Sorby research fellowship, value £500 per annum 
and tenable for five years Particulars may be 
obtained from the Assistant Secretaiy of the Royal 
Society, Burlington House, London, Vv 1 

In the recent Report of the National Fuel and Power 
Committee it was stated that the most economic use 
of fuels is largely dependent on a highly trained 
personnel With this in mind, the Governors of the 
Sir John Cass Teohmcal Institute, Aldgate, E C 3, are 
extending their existing courses in fuel technology by 
an advanced and postgraduate course on “Coal 
Carbonisation,” anil the inaugural lecture will be 
delivered by Dr F 8 Sinnatt, of the I uol Research 
Board, on Jan 28 at 7 f m Admission to thiB lecture 
is free 

Negro universities and colleges in the United States 
of America have six times as many students as they 
had ten years ago This very striking growth is one 
of the developments brought to light by a compre 
hensive survey of 79 institutions for the higher educa 
tion of negroes recently completed by the United 
States Bureau of Education It means that the negro 
universities and colleges huvo been growing three 
times as fast as the others Their aggregate annual 
income increased in the same period nearly fourfold 
Even now, however, their students constitute only one 
sixtieth of the total number of university and college 
students in the United States, and their incomes 
amount to only one fiftieth of the aggregate incomes 
of all such institutions Although there has been a 
correspondingly rapid increase in the number of 
negroes entering the professions for which preparation 
can be had onlv in institutions for higher education, 
the number of negro doctors, dentists, architects, 
engineers, etc , is still wholly insufficient to provide 
all the professional service required by the negro 
population 
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Calendar of Patent Records 
January ai, 1630 — The first patent to contain a 
direct proposal to raise water by fire was granted in 
England to David Ramsey, one of the grooms of the 
Privy Chamber, on Jan 21, 1630 The patent recite* 
a number of devices of which Ramsey claims to be 
the inventor, amongst which are to raise water 
from lowe pitts by fire , to make any sort of mills to 
go without the helpe of wind waite, or horse , to 
make boates shippes and bargee to goe against 
strong wmde and tyde , to rayse water from low 
places and mynes and coale pitta by a new waie never 
yet 111 use No record of the details of these mven 
tions is however, available 

January 33 1798 — Chlorine was first suggested as 
a bleaching agent for cotton goods by the French 
chemist Berthollet, and was so used by James Watt 
and others, but the establishment of the industry is 
mainly due to Charles Tennant of Glasgow, who 
patented his process for absorbing the gas m lime on 
Jan 23, 1708 The patent was revoked four years 
later on the ground that Tennant was not the true 
inventor but a second patent granted to him in 
1709 for the production of bleaching powder by 
impregnating slaked lime in the dry state with chlorine 
was more successful, and Tennant’s works at St 
Rollox Glasgow, became the largest m the world 
January 23, 1849 — From the middle of the eighteenth 
century onwards many proposals were made for the 
coking and industrial utilisation of peat, but the first 
large peat distillation factory was started by the 
Irish Pout Company at Kilberry, Co Kildare Ireland, 
to work the process invented by Rees Reece, for 
which an English patent was granted to him on 
Jan 23, 1849 The process created great interest, 
and a Government Commission was appointed to 
investigate its possibilities, but the factory was com 
[railed to close down a few years later 

January 24, 1578 London was given its first water 
supply by Peter Morris who was granted a patent for 
21 years for his engine for raising water, on Jan 24, 
1578, and later obtained permission from the City 
Corporation to pump water from the Thames into 
the C lty by moans of water wheels placed in the arches 
of London Bridge and driven by the tide The 
installation, completed in 1582, and enlarged from 
time to time by the addition of further water wheels, 
furnished the City with water for 240 years, and only 
came to an end with the demolition of the old bridge 
m 1822 

January 34, 1730 — An important event in the 
history of ehooolate making was the patent granted 
to Walter Churchman of Bristol on Jan 24, 1730, for 
an mvention desenbod as a new invention and 
method for the expeditious, fine, and clean making of 
ehooolate by an engine driven by a water wheel ’ 
The exact process was kept sec ret, but on Churchman s 
death the business was purchased by Joseph Fry, and 
thus became the starting point of the well known 
firm of J 8 Fry and Sons The water wheel was 
replaced by a Watt steam engine before 1798 

January 26, 1796 — E T Jones, accountant of 
Bristol, was granted a patent on Jem 26 1796, for 
his ‘ new mven ted speedy and effectual method or 
plan for detecting errors in aooounta of all kinds, and 
whereby such accounts will be kept and adjusted in 
a much more regular and concise manner than by any 
other method hitherto known The patent would 
not presumably have stood the test of an action in 
the courts, but it no doubt served as an excellent 
advertisement for the pamphlet explaining his system, 
which Jones issued, with a Uoenoe to use it, at the 
price of one guinea 
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Societies and Academies 

Basis 

Academy of Sciences, Dec 10 — Maurice Hamy 
A consequence of a property of diffraction by a circular 
aperture — Charles Moureu, Charles Dufraisse, and 
Manus Badoche Autoxidation and antioxygen action 
(33) The catalytic properties of antimony, bismuth, 
and their derivatives, and of some vanadium den 
vatives The experimental results are summonsed 
in eight diagrams The catalytic properties of 
vanadium compounds were very marked — L Cayeux 
The existence of fresh water spongoliths in the Gard 
coal basin The silex of Doulovy is composed of 
spongoliths, exceptionally nch in spicules, and proves 
the existence of fresh water sponges at a very remote 
period — Gabriel Bertrand and Boje Benzon The 
proportions of zinc in plants used for food The leaves 
of plants contain zino m amounts which increase with 
the proportion of chlorophyll present Bulbs (garlic 
onion) and seeds contain the highest percentages of 
zinc — Riquier A problem relating to the partial 
differential equation + ^i) u /(* V) — J«» n 

Baptiste Senderens The catalytic dehydration of 
alcohols by alkaline bisulphates Several dehydrations 
hitherto carried out with potassium bisulphate can 
be effected with greater facility with sodium bi 
sulphate Details of the preparation of oyclohexene 
from cyclohexanol are given — Charles Nicolle Charles 
Anderson, and Jacques Colas Belcour The expen 
mental adaptation of recurrent spirochsetes to species 
of Omithodora other than those which transmit them 
m Nature The necessary conditions for success in 
these experiments are that nymphs must be used 
since although adults can be infected they are in 
capable (with rare exceptions) of transmitting the 
spirochrates by their bites, and to utilise for the 
infecting meal an animal the blood of which is rich 
in spirochrotes — berge Bernstein was elected Corre 
spondant for the Section of Geometry —Paul Delens 
The caloulus of spherical operations —Marcel Vasseur 
The deformation of a surface with a conical conjugated 
network —Pierre Rivet The contact of skew ourvos 
and of surfaces - Mandelbrojt A generalisation of a 
theorem of M Hadamard — Florin Vasilesco The 
nature of irregular and regular [joints and their 
distribution on the frontier of a domain — Belzecki 
Some cases of equilibrium of elasticity of a rectangular 
prism — D Pompeiu A formula generalising Cauchy s 
integral and its interpretation in hydrodynamics — 
Henri Bdnard Alternate vortices and the law of 
dynamic similitude — G P Arcay 1 he influence of 
vibrations on the rate of chronometers Vibrations 
bring about a change in the rate of the chronometer, 
usually a retardation and part of this change in rate 
is permanent The results of the experiments are 
given m detail — Josef MikultS Mohr The law of 
frequencies of the velocities of stars and the relation 
between the absolute magnitude and absolute velocity 
for O type stars The distribution of the frequencies 
of the absolute velocities of these stars, found by the 
author for 519 stars, is in agreement with the law of 
Adams, Strfimberg and Jay, resulting from the study 
of type K — R Jarry-Desloges The penod of the 
planet Venus The figure deduced is 23 hours 53 
minutes, but this result is approximate only, since 
it implies no change in the markings on the planet 
during a terrestrial day — E Pierret Oscillators with 
very snort waves — G Grentt The Hughes induction 
balanoe for the determination of the susceptibility 
of rocks By the use of the methods and apparatus 
of gareless telephony, th A sensitiveness of the Hughes 
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induction balanoe can be increased to a marked extent 
The apparatus requires some tedious preliminary ad 
justments, but onoe set up, the determination of the 
magnetisation coefficient of a rock can be completed 
in five minutes — Paul SoleiUet The theory of the 
polarisation of light emitted by fluoreeoenoe — MUe 
Jacqueline Zadoc-Kahn The refractive mdioee of a 
mesomorphic substance in the solid state Details 
of the measurements of the three principal refractive 
indices of crystals of para azoxyanisol From the 
results, this is one of the most strongly doubly 
refractive substances known — R Coustal The per 
manent luminescence of certain crystallised salts of 
uranium Uranium salts have a faint permanent 
luminosity visible only after the eye of the observer 
has been in complete darkness for thirty minutes or 
longer The effect is shown most strongly by the 
sulphate the nitrate rather less acetate and other 
salts much less The explanation is based on energy 
derived from the radioactivity of the uranium — 
Pierre Auger The directions of emission of the 
photoeleotrons — A Boutanc and M Doladilhe The 
eleotrosmosw of mixtures of electrolytes — Pierre 
Joltbois and Pierre Montagne A rapid method of 
calculation of homogeneous dissociations Application 
to carbon dioxide A graphical method is described 
and illustrated - Licorchi and jOvinet Study of the 
mechanism of the stabilisation of mtroglycerol 
powders by diethyldiphenylurea As soon as the 
phwder becomes acid, the nitrous acid formed is 
absorbed, giving ethylphenylmtrosamine the latter 
can be readily determined by a colour method based 
on the reaction with a naphthylamine and hydrochloric 
acid — Albert Portevin The action of sulphur dioxide 
at high temperatures on glasses and basic rocks and a 
probable origin of sulphate mineral springs Sulphur 
dioxide, even when diluted with other gases, at high 
temperatures attacks basic rocks and glasses super 
floially, forming the sulphatos of the alkalis and 
alkaline earths The attack is selective, as in spite 
of the low proportion of sodium m the rooks attacked, 
the deposit consists mainly of sodium sulphate — 
J Fallot The northern limit of the subbctio over 
thrusts between Sierra Sagra and Rio Segura — Lion 
Moret The extension of the strata containing 
Hemithersitea and phosphate m the southern slope 
of the Marrakech Atlas (Morocco) — Aug Chevalier 
The origin of the Irabuia wood (Brazilian walnut) of 
Brazil and the biology of the producing tree, Phoebe 
poroea, belonging to the Lauraces family — Pierre 
Dangeard The favourable action of potassium iodide 
on lodovolatihsation The emission of free iodine by 
oertain algse is increased by treatment with sea water 
containing a small proportion of potassium iodide 
m solution — Paul Guirin Hydrocyanic aoid in lotus 
A discussion of the amount of hydrooyanio acid present 
m varieties of Lotus, with reference to possible danger 
as fodder — Serge Youriivitch The energetics of the 
ooular movements — G Hamel and J Feldmann 
The geographical distribution of the Fucace® and 
Lamtnana on the western coasts of the Ibenan 
peninsula —A Magnan and A Saint#-Lagu< The 
experimental determination of the resistance to the 
forward motion of fishes The results of a kme 
matographio study giving true velocities — S Potternak 
A new organic phosphorus compound in the red blood 
oorpusoles The new compound is probably a di 
phosphate of a ketotnoxyadipie acid — Y Manouelian 
and J Viala The spinal marrow, the bulb, the 
protuberance, and the parasite of hydrophobia — 
Bt Burnet, P Durand, and D Olmer Marseilles 
exanthematic fever is absolutely distinct from exan 
thematic typhus fever The Marseilles fever does not 
♦jpve immunity against typhus (m the ape), and acquired 


immunity against typhus does not prevent tile 
development of Marseilles fever, thus proving that the 
two diseases are distmot — Camille Nachet A new 
arrangement for the simultaneous registration of three 
selected images for the production of photographs in 
colour 

Geneva 

Society of Physics and Natural History, Nov 8 — 
Pierre Dive The existence of a permanent regime of 
rotation in a heterogeneous fluid with ellipsoidal 
stratification The author completes as follows a 
poposition previously enunciated Whatever may 
be the law of variation of the flattening of the layers, 
there exists a permanent regime of rotation whioh 
maintains the fluid in its initial stratification except 
perhaps in two extreme oases Except for this, none 
of the earlier conclusions requires modification — 
Rolin Wsvre The lines of force of the field of gravity 
Continuing his earlier work, the author deduces two 
new propositions (1) If m a portion of a fluid the 
surfaces of equal density are parallel they have also 
a mean constant curvature (2) If the tangent to a 
line of foroe of the field of gravity is stationary at a 
point, the mean curvature of the surface of equal 
density passing through this point is equally stationary 
there — Fernand Chodat The rble of plants m the 
atmometrio equilibrium of their phyllospheres New 
atmornetnc researches made at the Linnaeus alpine 
garden show that eaoh plant association creates for 
itself a speoifio atmosphere, the phyllosphere It is 
the same for eaoh plant The author gives measure 
mentswhich express the contribution of different plants 
m the phenomenon of inhibition of the transpiration 
of the soil by the herbaceous oovormg 

Nov 22 — A Borloz The volumetric estimation of 
gold in electrolysis baths During electrolysis, the 
concentration of the bath diminishes and it is desirable 
to have a method of determination whioh is both rapid 
and of sufficient accuracy The author has adapted 
Jiipner’s method (reduction of the gold in solution 
by a ferrous salt and titration of the excess of the 
latter with 0 5 normal permanganate) to the case of 
baths containing impurities, suon as salts of bismuth, 
antimony, etc — E Joukowsky Some observations 
on the phreatic waters of the Genevan plateau The 
author Vies proved for two points of the same phreatic 
sheet, situated at a depth of about 25 metres, that the 
level of this sheet is always comprised between that of 
the lake and that of its outlet The ourves traced 
during several months show that the precipitations 
have no influence on the level of the deep waters 
Variations in the level of the lake and previously 
of the outlet, on the oontrary, are felt after a lag 
of several days — Sw Potternak A new orgamo 
phosphorus compound of the red blood oorpusoles 
Pursuing his researches on the blood oorpusoles 
of the horse, the author has been able to isolate in 
addition to the di and monophosphate of 1 glyoeno 
acid, a new dextrorotatory principle, the diphos 
phate of o ketotnoxyadipie acid, rMuomg Fehling’s 
solution This product is oertamly related to hexose 
diphorphonc acid and probably represents an inter 
mediate stage m the oourse of the elaboration of lactic 
acid m the muscle and in other tissues 

Sydney 

Roysl Society of Hew South Wales, Sept 5 — C A. 
Sutsmilch, W Clark, Mid W A Grelg Geology of 
Port Stephens The area dealt with is situated im- 
mediately to the south of Port Stephens The rooks 
occurring here belong to the Kuttung Senes, a sub- 
division of the Carboniferous formation Much of the 
Kuttung Senes throughout the area is hidden under a 
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mantle of reoent alhivian and blown sand, but the 
outcrop# which do odour ooneist mainly of igneous 
rooks (lava flows) These Kuttung lavas fall into three 
groups as follows (a) Andesites , (6) tososmtes , and 
(c) rhyolites The andesites occur near the base of the 
senes, and have associated with them coarse con 
glomerate* , the tosoamtes form a very thick senes of 
Sows upwards of 1000 ft in thickness With the 
rhyolites is associated a thick senes of sedimentary 
strata consisting mainly of tuffs and tuffaceous con 
glomerate®, but containing also thin beds of cherty 
shales containing fossil plants (Rhacoptens, etc ) 
These facts indicate that the district suffered from 
intense volcanio activity during the Carboniferous 
penod — R H Cambage The outbreak of springs m 
autumn During drought times it is not uncommon 
to hear of the outbreak of spnngs m New South Wales 
between February and June, this has nothing to do 
with the droughty conditions, but is the result of 
diminishing evaporation These spnngs usually come 
from swamps, and often stop running during the hot 
weather owing to the whole of the moisture on the 


distanoe of 252 yards dunng the afternoon while it 
is m shadow, and at night, but late in the forenoon, 
owing to evaporation while it is fully exposed to the 
sun, it can only reach a distance of 180 yards The 
outbreak of springs has no bearing on the duration of 
a drought 

Oct 3 — W F Blakely Description of three new 
Euoalypts and one new Acacia Two of the new 
species of Eucalyptus are strmgybarks, the other 
belongs to the Hemiphloua group and is allied to the 
broad leaved peppermints The acacia is an interest 
ing alpine species with affinities to A podalynasfoha 
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Textile Itwrmmi (Lancashire Section) (»t Manchester), at 1 18 — J P 
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BBiTianlsaTrnrra or Radioloov (Medical Mam bora), at 5 -Informal 
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Borax Oolleoe or Suroeoiw or Knoland at fi - Sir Arthur Keith 
The Anatomy and Evolution of the Human Brain 
Socisty nr Chemical Industry (Liverpool Section) (at Liverpool Uni 


A J Hall The Aotion of Swelling Agent* on Artificial Silk 
Junior Institution or Enoivicra, at 7 80 —J I Petreo Note* on the 
Fitting and Operation of Mlchell Bearing* 

Oil and Colour OutMiers Association (Manchester Section) (at Hilton 
Hall Manchester), at 7 80 — Dr J J Fox The Examination of Paint*. 
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Royal Institution or Great Britain, st 9 —Sir WllUtm Bragg Further 
Progress In Lrystal Analysis 

TonMORDEN Textile Society (st Todmorden) — H P Curtis Cloth Testing 
and Examination (Tom the Mam-hastur Mans View 


Spleen —Prof I* Hill Bphvgniometry of the Vessels of the Frog s 
Leg — J A. Campbell and T Angus Water Evaporated from the 
Body In Relation to Work.— J A Campbell Tensions or Gases In 
Tissues, (a) Effects of OO Poisoning (!>) Hydrogen to the Peritoneal 
Cavity ~F M Durham Effect or Alcohol ou Geuetlo Beliavlour of 
Guinea Pigs — H V Horton and W Duller* Hnverslbls Los* of Excit- 
ability In Isolated Amphibian Voluntary Musoles.-W Dull! ~ 
Condition Of Creatine In Amphibian Voluntary Mueole — D W 
• ' ” Inlnga Con 1 - ' - ‘ 
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Scientific Research and Tropical 
Development 

I N the three previous reports on the Colonies 
for which he was either wholly or partly 
responsible, Mr Ormsby Gore had perforce to deal 
at length with constitutional and political issues, 
questions of land tenure and other land problems, 
and labour problems But the constitution of 
British Malaya is not at present a subject of contro 
versy , the constitutional and political problems of 
Ceylon have been dealt with specifically by the 
Donoughmore Commission and the constitution of 
Java, a Dutch Colony, is obviously not a matter 
upon which a British Minister should be expected 
to express opinions Apparently there are no 
difficult land or labour problems in British Malaya 
and Ceylon Consequently, in his report on British 
Malaya, Coylon, and Java (Cmd 3235, H M Sta 
tionery Oftice, 1928 , 4s M ), Mr Ormsby Gore 
is able to deal exhaustively with the subject nearest 
to his heart, the application of science to those 
public services upon which the physical health and 
the wealth and intellectual progress of communities 
depend 

It must be confessed that in this report he shows 
himself far more critical of the attitude of local 
governments and non official Europeans towards 
their problems than in any previous report This 
can be attributed to the fact that he brings to bear 
upon these problems the knowledge and experience 
he has gained by his visits to other colonies, and 
the contacts he has made with scientific workers, 
educationists, and technicians throughout the whole 
Empire During the past five joars he has served 
on every government committee set up in Great 
Britain for the furtherance of education, public 
health, and scientific research in the Empire, and 
he has thrown himself whole heartedly into the 
work Probably no public man, certainly no 
Minister of the Crown, has ever had such oppor 
tunities for making himself personally acquainted 
with the tasks confronting workers in these three 
important fields of endeavour, and the workers 
themselves Small wonder that his grasp of the 
essentials of tropical development has developed 
or that his critical faculty has been sharpened 
There is evidence that the white community, in 
Malaya at least, is not altogether satisfied with the 
results of Mr Ormsby Gore’s visit He has dis 
covered too much and been too outspoken a critic 
to earn popularity Business men in Malaya are 
probably like business men everywhere* inclined 
to attribute their successes to their own brains and 
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initiative and all their failures to the government , 
at one moment to cry aloud to the government for 
protection, at the next to curse the government for 
ita interference , to beg for government assistance 
in their various enterprises, and then to criticise 
the government for its increased expenditure in 
satisfying their demands We are only too 
familiar with these moods of ‘ business ’ mon and 
farmers in post War England We know, too, how 
bitterly they resent being shaken from their com 
placent belief in their own super efficiency by well 
informed criticism, with what Mioawbensh opti 
mistic obstinacy they wait upon events, trusting to 
luck, instead of courageous reorganisation to meet 
changing conditions, to bring back prosperity But 
heirs to prosperity are notoriously blind to the 
facts of history The European planters in British 
Malaya are no exception to rule They have 
acquiesced m the starvation of the research and 
technical services In consequence they have lost 
several of the best officers of the Agricultural 
Department They disregarded for fifteen years 
the advice of the Agricultural Department on the 
subject of soil erosion on rubber estates They 
have disregarded the work being done by the 
Dutch in Java The big rubber plantation com 
pames are ;iow seriously threatened by the native 
small holder Naturally, it must be galling to 
them to be told by Mr Ormsby Gore that 

“ The only justification for the present compli 
cated and expensive mechanism of directors, agent 
firms, visiting agents, managers, and shareholders 
is the application of. greater intelligence and skill 
than the native can reasonably be expected to 
acquire ” 

Lest this were not sufficient blow to their self 
esteem, they are informed also 

“ It is to the individual enterprise, industry, and 
thrift of the Chinese merchant and petty trader, 
the Chinese craftsman, the Chinese coolie, and 
abovo all the small Chinese contractor with his 
* Kongsi ’ or guild, that the great wealth and develop 
ment of British Malaya are mainly due ” 

It will be remembered that, when Great Britain 
was suffering from acute trade depression in 1921-22, 
the government appointed a commission under the 
chairmanship of Sir Eric Geddes to inquire into 
government expenditure with the view of effecting 
economies therein Had that commission’s recom 
mendations been put into effect, practically the 
whole of the government’s research and tecluucal 
services would have been crippled, and a severe 
blow been administered to the education services 
of the country British Malaya is now faced with 
trade depression owing to the fall in price of rubber 
No 3091, Vol 123] 


and tin, its two chief economic commodities If 
his opinion reflects that of the present government, 
Mr Ormsby Gore’s comments on the situation 
indicate the distance and the direction in which 
his colleagues have travelled since 1922 He says 

“ ooonomies m tho public services will no 
doubt have to be considered On the other hand, 
there can be little doubt that further development 
and expansion depend very largely on an active 
and progressive policv on the part of the technical 
departments, such as agriculture, public health, 
education, forestry, veterinary, railways, and public 
works The higher staffs of these services are 
recruited by the Secretary of State for the Colonies, 
and Malaya cannot afford other than the best men 
available ” 

He states further that 

1 the scientific services have not hitherto 
always recoived that recognition which can alone 
ensure an adequate supply of up to date technical 
officers possessed of that training and leadership 
which are required for modern development ” 

We are informed that the Malayan Agricultural 
Department at Kuala Lumpur has not been properly 
supported At the present time, m spite of the 
signal proofs its officers have given of their capacity 
to improve the crops of the country, “ its present 
accommodation m the way of offices is overcrowded 
and inadequate ” The large field station initiated 
at Serdang in 1 921 has no laboratories, the nearest 
being the Kuala Lumpur laboratory, seventeen 
miles away, which makes it difficult to maintain 
any close or continuous touch with it Again, since 
there is no agricultural school in Malaya — m 
marked contrast to Java, which has an admirably 
co ordinated system of agricultural education — 1 the 
liaison between the work of the Department and 
European or native agriculturists is still very lm 
perfect The Department has m fact worked in 
isolation under grave disadvantages and often 
neglect ” There is now a Rubber Research 
Institute at Kuala Lumpur, but this was started 
only in 1925 Mr Ormsby Gore says he is con 
vinced that on research rather than restriction 
depends the prosperity of the rubber industry,” 
but there are still many plantation companies 
which look to the government to fix prices on the 
basis of what tho least efficient estates consider a 
reasonable level, and ignore scientific researoh 
Animal industries in Malaya, due to the fact that 
there is no real veterinary department, are not 
being developed 

The agricultural situation in Ceylon is much more 
hopeful Public opinion in Ceylon is now very much 
alive to the need for furthering research m agncul 
ture ’ At Perademya, there are the headquarters 



January 20, 1929] 


NATURE 


119 


of the Agricultural Department, the Botanic 
Gardena, a central experimental station, central 
laboratories and library, a farm school, and the 
head office of the Ceylon Rubber Research Institute 
Agriculture now forms part of the cumoulum of 
two of the voluntary secondary sohools, each of 
which has its own farm, namely, Tnmty College, 
Kandy, and Richmond College, Galle 748 Govern 
ment and 100 assisted schools have school gardens 
There is a separate Tea Research Institute, financed 
by a cess on all tea exports, at present located in 
temporary quarters at Nuwara Eliya There is 
also a separate Veterinary Department with a 
Central Laboratory at Colombo at whioh “ some 
excellent research work has been done ” The 
Government Dairy Farm in Colombo and the 
branch farm at Ambepusa, under the control of 
the Veterinary Department, provide facilities for 
breeding and feeding experiments 

“ Ceylon,' Mr Ormsby Gore reminds us, “ is, 
after India, the largest tea producing country in 
the world It is the chief exporter of coconuts 
and coconut products in the Empire It ranks 
third m the world as a producer of rubber 
It is the principal producer m the world of cinnamon 
and citronella It produces the highest grade and 
highest priced cocoa ” C-offee was once an import 
ant crop, but this industry w as practically wiped 
out by disease, particularly Himeleta vastalnx 
Tn the opinion of experts, however, modern Java 
robusta coffees, highly resistant to disease, would 
do well in Ceylon and prove commercially profitable 
The rice area could also bo extended with advantage, 
particularly if more research were directed towards 
increased yields per acre Mr Ormsby Gore also 
suggests that sisal might profitably be introduced 
into the dry zone and the natives be encouraged 
to grow tobacco as a rotation crop to sesame 
(locally known as ‘ girtgelly ’) 

While the Ceylon Agricultural Department is 
ahead of the corresponding service m British Malaya, 
the reverse aspect is presented by the respective 
forestry services The Malayan Forestry Depart 
ment is well staffed, it has achieved a uniform 
policy throughout the peninsula, and its research, 
experimental planting, conservation and commercial 
development sections, are all doing admirable work 
in accordance with a properly co ordinated plan 
It is true that British Malaya, in spite of the fact 
that four fifths of the territory is under forest, still 
imports large quantities of timber from the 
neighbouring Dutch colonies, but it is hoped that 
it will not be long before it is entirely self supporting 
m this respect The need for a well defined 
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forestry policy with regulations directly enforcod 
by the administration is emphasised by the fact 
that the Conservator of Forests estimates that 
75,000,000 tons of timber in the most accessible 
areas have been wasted by the ruthless burning 
out of forests to make room for rubber plantations 
or to mine for tin 

As regards Ceylon, we are informed that there 
was no effective forestry control or policy until 
1907 For generations before that the best and 
most valuable trees had been cut out indiscrimi 
nately ' The export of satinwood from Ceylon 
was very extensive m the early vears of the nine- 
teenth century, and little or nothing was done 
until quite recently in the way of conservation, 
regeneration, and improvement of forests by 
scientific t leanng or planting Even when the 
Forestry Department was first established (in 1907), 
the policy then adopted was wrong, uneconomic, 
and unscientific ’ Not until 1021 was anv attempt 
made to rectify matters In that year a report 
was made by a visiting forestry officer, after which 
a Commission was appointed to make an exhaustive 
inquiry This Commission took fiv c years to com 
pie to its work, and “ the putting into force of its many 
proposals is still under con deration ( Italics ours ) 

The sections of Mr Ormsby Gore s report deal 
mg with the public health services of the two 
British Colonies are informative, illuminating, and 
RUggostivo In attaching the greatest importance 
to preventive as compared with curative medicine, 
he is following the best precepts of our time 
1 There is no part of tho Empire w here the progress 
of medical and sanitary science can be studied 
with greater advantage than in British Malaya, ’ 
he informs us For climatic and ecological reasons 
Malaya is naturally highly malarious, and “malaria 
is still the disease responsible for tho highest 
mortality in both the Straits Settlements and those 
Federated Malay States where vital statistics of 
sufficient scientific value are obtainable ’’ In 
addition to high mortality, “ malaria is tho main 
indirect cause of debility, suffering, and death 
from other causes ” Again, the tropical peoples 
of Malaya, like those in other parts of the tropios, 
possess very little resistance to pneumonia and 
tuberculosis As in other tropical countrios also, 
helminthic and venereal diseases cause much debility 
and loss of efficiency among the peoples of Malaya 
The venereal disease problem of Singapore is aggra 
vated by the fact that Singapore city “is one of the 
main ports of the world visited by vessels of every 
flag from every country ” 

Mr Ormsby Gore pays tribute to the public 
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health authorities in British Malaya for the work 
which has been and is being done to oope with 
these many difficult problems He also commends 
the public health work which has been undertaken 
by private enterprise on the port of rubber and 
mining companies, and the pioneer work of Buch 
private practitioners as Sir David Galloway and 
Sir Malcolm Watson In particular, he says the 
anti malarial work of the Malay States is rightly 
held up as an example among the countries of the 
world Again, he states that the medical research 
services and the provision made for medical educa 
tion are alike excellently conceived and efficiently 
oarned on It is in no spirit of carping criticism that 
he suggests the existing dichotomy m the public 
health services m Malaya should be ended, that 
every medical practitioner in a tropical climate 
should be a sanitarian, that the financial rewards 
available to the public health worker as compared 
with those obtainable in ordinary medical private 
practice should be reconsidered, and that more 
liberal leave should be given to the officers of the 
public health services of Malaya to enable them to 
take refresher courses at the London School of 
Hygiene and Tropical Medicine 
A different note is struck on the Ceylon public 
health services Ceylon has the most extensive 
and expensive hospital system of any British 
possession, but “ medical research, modem medical 
practice, public health services, and preventive 
modicme m Ceylon are not up to modern standards 
and are below the public need ’ It is Mr Ormsby 
Gore's impression ‘ that in medical education and 
practice the community as well as a large section of 
the medical profession in Ceylon are still living in 
the nineteenth rather than the twentieth century ’ 
Accordingly, he throws out a series of important 
suggestions for consideration by the government 
and the public in Ceylon, in which he emphasises 
the need for a new central medical research 
institute, an overhaul of the medical education 
work, improved status and conditions of service 
for public health officers, and the teaching of 
personal and public hygiene m all sohools 

We have dealt extensively but by no means 
exhaustively with this report by Mr Ormsby Gore 
His views on other subjects connected with the 
economic development and intellectual progress 
of the peoples of the East Indios and Ceylon for 
whom Europeans have assumed responsibhty will 
repay the most careful study by all interested in 
the development of the British Empire, and in 
particular by those who wish to understand what 
science has done and still can do for our subject 
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peoples There is a certain unenviable forbidding 
notoriety attached to blue books printed for the 
special edification of members of Parliament, which 
militates against their wide distribution among all 
classes of the population This is unfortunate, 
because the reports of Mr Ormsby Gore are full of 
accurate information, presented m easily assimilable 
form, which w ould be invaluable to students in all 
our secondary schools They are a liberal education 
m themselves, and free copies might with advan 
tage be distributed by the Board of Education to 
all schools in the country The expense would be 
negligible m comparison with the interest they 
would awaken One thing is certain all scientific 
workers with a regard for the profession to which 
they belong should take the first opportunity to 
make themselves acquainted with the contents of 
this last report on Malaya, Ceylon, and Java 
They will not onlv find there a complete justification 
for themselves and their special studies, but uIbo will 
be made more fully aware of their responsibilities 
to the world at large and their potentialities for 
good In the Under Secretary for the Colonies 
they have a firm friend and doughty and authon 
tative protagonist 

In congratulating Mr Ormsby Gore on his signal 
achievement, we are conscious of the debt of 
gratitude we owe to his labours on behalf of science 

British Folklore 

(1) English Folklore By A R Wright (Bonn’s 
Sixpenny Library, No 33 ) Pp 80 (London 
Ernest Benn, Ltd , 1928 ) 6 d 

(2) Folklore of the British Isles By Eleanor Hull 
(Methuen’s Anthropological Senes ) Pp xn + 
318 (London Methuen and Co , Ltd , 1928 ) 
Is M net 

B OTH these books appeared opportunely Their 
date of publication falling near the jubilee 
congress of the Folklore Society, they served to 
supplement the proceedings of that congress in 
demonstrating to the general public a broader con 
ception of the aims and methods of the study of 
survivals It is patent from incidental references 
and the occasional correspondence in the daily 
press that there is a widespread interest among 
the public m the vestiges of our popular custom 
and belief , but there is little evidence of apprecia 
tion of the fact that these queer practices are 
worthy of senous study or that them collection or 
record has any object other than the satisfaction 
of a curiosity about the past The collection of 
facts is indeed of paramount importance, especially 
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when the m Atonal is disappearing rapidly before 
the spread of education and the standardisation 
of culture which must ultimately obliterate local 
peculiarities , but it is not the exclusive end of 
the study, and unless the matenal acquired is sur- 
veyed periodically on broad lines in relation to the 
general problems of the science, there is a danger 
that it may cease to be regarded seriously and fail 
to attract the public interest and support without 
which m present conditions scientific research can 
scarcely maintain its full vigour and attract serious 
workers At the recent Folklore Congress, con 
ditions in England were contrasted with those on 
the Continent, where, it was pointed out, m various 
countries chairs m the study of the folk have been 
established, and it has been introduced into school 
currioula But to secure even academic support 
a study must justify its existence 
Though this is not the occasion for a review of 
the methods of folklore studies during the last 
fifty years, it is necessary to emphasise the needs 
which Miss Hull and Mr Wright have met in order 
that thur work may be fully appreciated To the 
achievements of their great predecessors, Fraser, 
Gomme, Hartland, Miss Burne, and all who 
assisted in the compilation of the “ Handbook of 
Folklore,” they would be the first to pay homage 
But much that was implicit in the works of these 
writers has been made explicit and reviewed in the 
light of later knowledge , much that was intended 
for the needs of the student has been made acces 
sible to a wider public Though both Miss Hull 
and Mr Wright confine themselves to a specific 
geographical area, the principles upon which their 
analysis proceeds are of general application 

(1) Mr Wright’s book will help to dispel any 
idea that few vestiges of popular belief and super 
stition, except on certain lines, remain in England 
His little book is a remarkable feat of condensation, 
vet as it is, he has to express regret m a final 
chapter that he has boen unable to deal with a 
number of subjects such as folk song and dance — - 
the latter a fruitful subject — folk drama, proverbs 
and riddles, games, and folk art Yet in seven 
chapters he has covered a multiplicity of subjects, 
such as birth, courtship, marriage, and death, 
business and work, calendar customs, ghosts and 
supernatural beings, divinations, charms, witch 
craft, to name the most important , nor is his 
material obsolete or even mainly drawn from the 
records of the past Nearly all his illustrative 
citations are of incidents which have occurred since 
the War Of these, the cases of witchcraft may be 
famihar, as they receive more notice m the Press 
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and tend to be remembered One of the most 
remarkable was that at Newton Abbot m 1926 of 
a man who objected to his wife placing a ring of 
salt around his chair because she believed he had 
bewitched his son 

Mr Wright is incorrect in placing the last duck- 
ing of a witch in Northamptonshire The ‘ White 
Witoh ’ who diagnosed the case came from North- 
amptonshire , the ducking took place in Hert 
fordshire The victims lived at Tring Although 
the panel of the Insurance Acts has done much to 
eradicate the popular pharmacopoeia, the help of 
the white witch is still invoked Mr Wright 
records a charm for toothache which involves the 
insertion of human hair in a slit in the bark of an 
ash tree It may be mentioned that American 
negroes also do this The point is of interest, as 
much of the negro belief in the United States is 
European and not African in origin Even the 
Voodoo cult is of European origin, in name certainly, 
and possibly to some extent in practice 

(2) Miss Hull’s book differs from that of Mr 
Wnght in both scope and method The latter lays 
down principles which are illustrated by examples 
of English folklore Miss Hull aims at giving an 
account, as complete as her space allows, of the 
various phases and aspects of belief and custom in 
the whole of Britain from the earliest times of 
which there is any record susceptible of interpro 
tation For by inference we may probe even so 
far as the Stone Age, and legend and story take us 
back with certainty to the Iron Age Both Mr 
Wright and Miss Hull point out that Britain, 
having boui overrun by people after people, its 
folklore is a series of superpositions of different 
racial beliefs Yet it is remarkable how little can 
be identified os distinctively Saxon, while legendary 
lore is almost exclusively Celtic Was this due to 
the fact that, while the Saxon conquerors were 
able to establish their institutions, their beliefs 
had no opportunity to become ingrained in the 
general mass of the population before they were 
overwhelmed or transformed by Christianity ? 
Or was the general run of folk belief, apart from 
the pantheon, so closely akm as to escape subso 
quent discrimination ? And when the Normans 
came, was a feudal practice imposed upon a ritual 
whioh had continued through Saxon from British 
times ? Such, for example, would be the origin 
of the popular court held annually m some localities 
under an ash or other tree by the roadside and the 
‘ gospel oak ’ as a boundary mark So also the 
feudal due of a buck and doe offered at St Paul’s 
in London at the two feasts of St Paul, for which 
D 1 
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Mise Hull offers an explanation, wbieh, by the way, 
was also suggested in our Calendar of Customs and 
Festivals (see Nature, Jon 21, 1028, p 121) 

So far as Britain is concerned, the cult of the 
horse may be peculiarly associated with the Saxons 
There are references to it in the chronicles addi 
tional to the evidence of archaeological relics 
Miss Hull does not deal with the horse under 
‘ animal cults,’ but in connexion with one Irish 
practice, allows herself to accept, though appar 
ently without strong conviction, the hard-worked 
explanation of totemism The kings of Cenel 
Conaill, Western Ulster, were consecrated by the 
oeremonial slaying of a white mare, in the broth 
of which the chieftain bathed, while his people 
solemnly partook of its flesh in a feast This 
certainly has all the appearance of an admission 
to a clan totem group and a ritual feast If it ib 
so, this takes us back to a very primitive phase of 
Nordic belief, possibly before the cult of the horse 
had become even tribal But in India, where the 
horse is sacrificed by Aryan peoples, the ram must 
perform a certain rite with the sacrificed animal, 
which indicates either that it is identified with the 
rajah or is regarded as possessing mantal rights 
over the women of the social group, that is, the 
act is an assertion of the divine individuality of the 
group, analogous to the assimilation of the Irish 
king to the divine identity of the group over which 
he is to rule 

Miss Hull has dealt fully with most sides of 
British belief — well worship, tree worship, stone 
worship, worship of the sun and moon, animal 
cults, sacrifice, and so forth Her chapters on 
calendar customs are selective but illuminating 
Most of all, however, we are indebted to her for her 
systematic handling of the Irish material, of which 
her profound knowledge has enabled her to intro 
duce order where it was badly needed, and at the 
same time to make known to a wider publio in 
assimilable form much that is of profound interest 
in the history of the British Isles 


The Properties of Silica. 

The Properties of Silica an Introduction to the 
Properties of Substances m the Solid Non conduct 
ing State By Dr Robert B Soeman (American 
Chemical Society Monograph Series, No 37 ) 
Pp 866 (New York The Chemical Catalog 
Co , Inc , 1927 ) 12 60 dollars net 

I T is unusual to write a whole volume about a 
single oxide of one of the elements , but if any 
oxide deserves this place of honour, it is certainly 
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silica, since no other compound possesses such an 
array of interesting physical properties, even if we 
leave out of account all its chemical reactions A 
precedent for monographs of this type has been set 
by Le Chatelier’s books on “ Le Carbone ” and “ La 
Silioo,” and it is not a mere coincidence that the 
doyen of French chemistry should have seleoted 
silica as the subject of his second senes of published 
lectures Le Chateher’s book, however, is of quite 
a different character, suice it preserves the narrative 
form of the lectures, and tells a simple story in 
simple words Dr Sosman’s book, on the other 
hand, is essentially a reference book, m which all 
the information about the physical properties of the 
various forms of silica is catalogued and reviewed 

The book is made more formidable by the author’s 
anxiety to use a logical method of classifying data, 
since ho threatens in his introductory chapter to 
write a book of fifty seven chapters, in order to deal 
with all possible combinations of the six funda 
mental concepts of length, tune, mass, electno 
charge, entropy, and energy , and in discussing the 
micro forms of quartz he insists that they may be 
‘ micro ’ in one, two, or three dimensions (flaky, 
fibrous, or granular), and that these micro forms may 
be crystalline, amorphous, or aphamtic, so that nine 
classes are possible In these circumstances it is 
perhaps fortunate that the number of fundamental 
concepts is six and not twelve, and that the micro 
forms are not classified into tnple groups according 
to a third or fourth property, so as to increase the 
nine classes to eighty one In the opinion of the 
reviewer, schemes of classification such as this 
should be concealed, like the working parts of a 
British locomotive, instead of being displayed 
ostentatiously like the working parts of some 
American and Continental engines In the present 
instance the author’s determination to make his 
treatise complete, by including definitions of 
entropy, crushing strength, index of refraction and 
optical rotatory power, as well as tables showing 
the nomenclature of the thirty two classes of crystal 
symmetry and the classification of radiation over 
the range from y rays to Hertzian waves, has led to 
the production of a volume of 866 pages, whioh is 
priced at 60s , and will therefore be purchased for 
the most part only by specialists and by reference 
libraries 

As a reference book, however, this monograph is 
admirable, since it oovers all the physical properties 
of silica in all its various forms Since quartz, 
tndymite, and crystobabte exist in two, two, and 
three forms respectively, there are eight distinct 
crystalline forms to be considered in addition to the 
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amorphous varieties The mteroonvemon of these 
eight forms gives scope for the author’s fondness for 
classification, although nothing at all is known about 
some of the possible transformations The 1 high 
low ’ transformations of quartz, tndymite, and crys- 
tobahte are, however, totally different from those 
of the three mam forms, since they do not proceed 
from nuclei or centres, but take place completely, 
reversibly, and almost instantaneously through 
out the crystal when the inversion temperature is 
reached, so that it has actually been proposed to use 
one of them as a secondary standard m thermo 
rnetry The same type of transformation is seen m 
the a fi change m iron, but we have not yet reached 
a stage at which the two kinds of polymorphism oan 
be discussed conveniently m elementary books on 
physical chemistry, since the underlying ohanges of 
structure are still open to discussion 

From this point of view, X ray analysis is proving 
to be of fundamental importance , but in the case 
of quartz the progress hitherto made has not been 
sufficient to establish once for all an undisputed 
orientation of the atoms of silicon and oxygen, and 
the story which the author has to tell is therefore a 
long one instead of a short one Thus the chapter 
on “ The Ultimate Structure of Silioa ” is followed 
by a chapter on " The Hypothetical Structure of 
Low Quartz,” m which the views of McKeehan, 
W H hnd W L Bragg, Gibbs, Beckenkamp, 
Sohncke, Huggins, and Ichikawa are cited In the 
opinion of the reviewer, the key to the problem 
of the structure of crystalline silica is to be found 
in a recent paper by Prof F S Kipping on 

The Carbon silicon Binding ” (Trans Ghem Soc , 
p 104 , 1927) m which he writes 

“ Fresh evidence is continually being obtained by 
the author that an ethylemc binding between carbon 
and silica is either impossible or oan only be pro 
duced under exceptional conditions Those re 
actions which lead to the formation of an olefine 
seem to be quite inapplicable to the production of 
the group >Si C< ” 

This observation provides an excellent lllustra 
tion of G N Lewis’s view, that the formation of 
double bonds is different or impossible except 
between elements of the first short period If, 
then, we admit that silicon is unable to form a 
double bond, it follows at once that a molecule of 
silica must have an unsaturated structure, and m 
particular that eaoh molecule of silica has four 
spare bonds just like an atom of carbon, thus 

i — O — , compare — (i — 

I I 

The nse of boiling point from - 80° to + 2600° on 
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passing from CO, to SiO, oan then be attributed to 
the same cause as the rise of boiling point from 
-196° to (say) +3800°, on passing from nitrogen 
to carbon, namely, the transition from a saturated 
molecule, O-C-0 or N * N to an unsaturated 
system, as formulated above 

The discussions of the structure of the various 
forms of quartz are followed by sections dealing 
with the thermal and mechanical properties, the 
piezo electric and pyro electno properties, and 
finally the optical properties under the headmg 
“ Silica in the Periodic Electromagnetic Field ” 
The data collected in these sections are so numerous 
that one can only assume that the collection is 
complete , and the reviewer is certainly not in a 
position to point to any gaps, apart from the lag 
that is inevitable when dealing with a subject that 
still plays an active part m current literature 
The final section of the book deals with applica- 
tions, and includes seven chapters, describing silica 
minerals and rocks, vitreous silica and silica re 
fractones, the geological and industrial applications, 
and the chemical and physical uses of silica The 
whole volume is a monumental work which may be 
consulted with advantage by all those who want to 
know anything about silica but may not have access 
to the original literature , and even those who are 
seeking first hand information will find in it a 
trustworthy guide to the papers which they ought 
to read, and an excellent summary of their contents 
The only complaint that can be made is in reference 
to the possibility of having 4 too much of a good 
thing,’ since the elementary student might well be 
frightened if there were any prospect that all the 
chemical compounds of all the elements might be 
monographed in the same efficient way 

T M Lowby 


Regional Geography of Great Britain 

Great Britain Essays »n Regional Geography By 
Twenty bix Authors Edited by Alan G Ogilvie 
Published on the Occasion of the Twelfth Inter 
national Geographical Congress at Cambridge 
Pp xxx + 486 (Cambridge At the University 
Press, 1928 ) 21s net 

T HE origin of this book is probably to be found 
in a conversation which the editor, Mr A G 
Ogilvie, had with a well known French geographer 
some two or three years ago Mr Ogilvie in his 
prefaco points out that there is a certain lack of 
modem authoritative geographical works dealing 
with Great Britain, and remarks that, although 
there are now twenty-one departments of geography 
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in universities and university colleges in Great 
Britain, no attempt had been made, until this book 
was planned, to gather together the accumulated 
experience of the heads of these departments and 
the results of their studies in their own regions 
He therefore made the suggestion to the British 
National Committee for Geography, a body which 
was formed on the initiative of the Royal Society, 
and is one of the constituent members of the Inter 
national Geographical Union, that a composite 
volume should be published, to be written in the 
mam by the heads of departments of geography, 
and that this volume should contain accounts of 
the geography of the various regions of the country 
by those who had specially studied them 

This suggestion was approved by the National 
Committee, especially as it was accompanied by 
the proposal that the volume should be presented 
free to the foreign geographers attending the 
International Geographical Congress of July 1928 
The National Committee formed a special committee 
to arrange for the production of the book 

A general introduction is written by Sir John 
Russell, who, in the opening sentence, defines 
regional geography as the description of the 
regions of a country as they are and the discovery 
of the causes that have made them what they are , 
such a description would, no doubt, be taken to 
include the effect of the study of environment on 
the human generations that inhabit, or used to 
inhabit, the region Sir John Russell speaks 
authoritatively of the agriculture and soils of the 
country At the end of his mtroduction he 
mentions a fact of much interest to the student of 
population questions, namely, the curious change 
that is coming over the Clyde area, m which ‘ a 
largo foreign population, chiefly Irish, is taking 
possession, ousting the Scotsmen, and domg by 
peaceful penetration what no previous invaders 
were able to do by force ” The same prooess is 
commented upon by Mr Ogilvie at the end of his 
excellent account of central Scotland He remarks 
that there is evidence that the Irish m Scotland 
will increase while the Scottish race decreases, 
and that, unfortunately, many of the cream of tho 
Scottish people are emigrating every year This 
“ penetration of Protestant Scotland is viewed with 
alarm by many of her people, not so much on 
account of religious prejudice, as because of the 
social implications Scotsmen value above all their 
nationality and traditions ” The movement of 
population thus indicated deserves the attention 
of all geographers 

QggjJI R Mill contributes an admirably clear 
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article on the climatp of Great Britain, and follow* 
mg this article of eighteen pages we come to the 
series of twenty three regional studies written by 
such authorities as Prof Fleure, who describes 
Wales , Prof Rishbeth, who deals with central 
south England , Mr Jervis, the Severn Basin , 
Dr Fawcett, the Pennmes , Mr Fagg, the south- 
east of England , Prof Roxby, East Anglia , Mr 
Debenham, the Fenlands , Dr Rudmosc Brown, 
the South Yorkshire Coalfield , Mr A Stevens, 
the Highlands and Hebrides , and a dozen other 
authorities, each writing with knowledge of the 
region dealt with 

The writers were given a very free hand m 
describing the various areas, but there is, as a fact, 
a kind of general similarity of treatment In 
almost every case the regional study begins with 
an account, necessarily very brief, of the geology , 
then we usually find some description of the land 
forms and drainage system, followed by a note as 
to the climate, and m some cases, an account of 
the vegetation Then we arrive at the human side 
of geography, early settlement, changes m popula 
tion, the character of the existing people, and agn 
culture and industry Added to these, which we 
may perhaps describe os the orthodox mixture, 
we shall find miscellaneous comments on such 
subjects as the future of certain of the great centres 
of population , the significance of certain town 
sites , regional planning , the distribution of 
population, and, of course, the study of human 
geography , the effect of place conditions on tho 
human race is, indoed, the principal reason for the 
existence of the subject of geography at all, apart 
from the necessary work of explormg and mapping 
the earth’s surface 

The book is, from the nature of tho cast, con- 
densed and ‘ facty ’ It must lie taken m small 
doses , but so taken, the reader will find m it much 
of interest, and much that he probably did not 
know liefore One can obtain from it a good idea 
of tho main conditions of human existence m the 
various characteristic divisions of Great Britain 
It is a book that everyone either learning or teach- 
ing the geography of Great Britain should possess 
It is well illustrated by figures and diagrams in 
black , but it will probably be found useful to 
study it with the additional aid of a quarter inch 
map of the region which is being studied at the time 
It should also be said that the book admirably 
fulfils its original purpose, namely, to present to 
the foreign geographers attending the International 
Geographical Congress “ a synopsis by British geo 
graphers of the regional geography of Great Britain ’* 
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Our Bookshelf 

Fever, Heat Regulation, Climate and the Thyroid 
Adrenal Apparatus By Dr W Cramer Pp 
ix + 153 +40 plates (London Longmans, Green 
and Co , Ltd , 1928 ) 16s net 
In this interesting little volume the author adduces - 
evidenoe in favour of his view that heat regulation m 
warm blooded animals is mainly under the control 
of the sympathetic nervous system, and that since 
the adrenal and thyroid glands are controlled by 
this system , the mechanism mvol ved is both nervous 
and humoral The activities of the two glands have 
been followed by the histological method m the 
adrenal, fixation by means of oemic acid vapour 
discloses the presence in the resting medullary cell 
of fine black granules, which, from their absence 
from other cells and from their disappearance under 
conditions known to result in a secretion of adren 
akn, are considered to indicate the presence of the 
base In the case of the thyroid, conclusions are 
drawn from the appearance of the colloid and cells 
lining the alveoh The numerous dlustrations of 
drawings of actual microscopic sections show clearly 
the marked differences observable in the gland 
picture following exposure of tho animal to heat 
or cold or injection of various compounds 

An essential part of the author’s thesis is the 
consideration of the glycogen in the liver as a 
secretion rather than as a simple store of surplus 
carbohydrate , the presence or absence of glyoogen 
is not a measure of the activity of the glycogenic 
function, since the amount present depends solely 
on the balance between production and secretion 
from the cell, increased glycogen means hyper 
activity of the liver on tho storage, inactivity on 
the secretory conception 

In general, the author throws a new light on, or 
gives a new interpretation of, established facts, and 
thereby clarifies several problems , in ono or two 
cases, however, the foundations of the thesis appear 
insecure, owing to the experiments on which he 
relies being unconfirmed or not generally accepted , 
as an example may be mentioned the question of 
the influence of the sympathetic nervous system 
upon the metabolism of skeletal muscle In his 
concluding chapters the author considers the rela 
tionships of climate and various pathological con 
ditions to the heat regulating mechanism This is 
a most stimulating book, and should be read by all 
physicians, pathologists, and psychologists 

Allgemeine Biologie eine EtnfUhrung m die Lehre 
vom Leben Von Dr Max Hartmann Z welter 
Teil Formwechsel und Reizerscheinungen Pp 
v + 263 760 + ix (Jena Gustav Fischer, 1927 ) 
26 gold marks 

While some of the material in this book is 
years out -of date, there are so many beautiful 
figures and descriptions from the works of the last 
generation of Continental zoologists, that the book 
will prove a very valuable addition to the library 
of the teaching zoologist Some of the work of 
Belaf especially, which is incorporated, is extremely 
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fine The protozoological and oytological treatment 
is naturally very well done, if, as the reviewer has 
mentioned, a little behind the times It is possibly 
somewhat tiresome to have served up to one the 
descriptive cytology and protozoology of the Bourn’s 
fluid and Schaudmn’s fluid epoch The author 
would have done well if before finishing he could 
have read Wilson’s “The Cell,” but it would be 
cavalier to expect in a book of this size a treatment 
of various cytological subjects on the masterly lines 
of Wilson There is a quite fine ohapter on develop- 
mental physiology, written, as indeed is the rest 
of the book, concisely and clearly The reviewer 
recommends teachers of zoology to obtain a copy 
of this work, because, in tho absence of a good 
library, it will provide something from the work of 
tho Continental protozoologists and cytologists 
The author is to be congratulated on the manner 
in which he has brought forward a great mass of 
material, and condensed it into a splendid work 
of seven hundred pages 

J BkontS Gatenby 

Man a Machine tn Answer to a Romantical and 
Unscientific Treatise written by Sig Eugenio 
Rignano and entitled “ Man not a Machine ” 
By Joseph Needham (Psyche Miniatures, 
General Senes, No 12) Pp 111 (London 
Kegan Paul and Co , Ltd , 1927 ) 2s 0d net 
The author has revived the title of a discourse 
which appeared m 1748 under the authorship of 
M de la Mettne, a Pans physician, who interpreted 
the nature of life on a basis of experiment and 
scientific observation So matenahstic a view was 
bound to call forth many replies — for example, 
“ Man More than a Machine,” of unknown author- 
ship, in 1760 — most of which were based on anti- 
matenahstic ideas, more especially relating to the 
soul 

The controversy between the matenaksm of 
natural phdosophy and the vitalism of the roeta 
physicians continues to experience periodic waves 
of revival , and again, in 1926, there appeared in this 
senes of miniatures a philosophic presentation of 
Rignano’8 interpretation of life under the re 
suscitated title of “ Man not a Machine ” The 
booklet now under review is a reply to Rignano, m 
which the author presents scientific data, chiefly of 
a physico chemical and embryologioal character, 
as being more directly related to his own work 
Readers interested m a rational interpretation of 
living processes will find here some of the poults 
at which the gradual encroachment of scientific 
method is continuously making inroads into the 
sacred preserves of vitalism 

The Earth its Nature and History By Dr 
Edward Greenly (The Forum Senes ) Pp 
ix + 54 (London Watts and Co , 1927 ) 

Is net 

The publishers of the Forum Series are gradually 
building up a library of cheap books of which they 
may well be proud Prof Julian Huxley and Sir 
Arthur Keith are among the earlier contnbutors, and 
now comes Dr Edward Greenly with a fascinating 
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little volume on geology In so far as it is pos- 
sible profitably to discuss the make-up of the 
earth mid its long history of changing landscape, 
climate, and life m 54 pages, Dr Greenly has 
succeeded where most of his competitors have 
failed His reputation as a brilliant but cautious 
geologist is so high that no one need doubt his 
authority to act as a guide to the beginner m a 
subject which is notoriously difficult to condense 
effectively The book is beautifully written — 
obviously it was a pleasure to write it — and is 
everywhere dear and concise It is imbued 
throughout with a mellow spirit of philosophy 
which will givo pleasure to the professional geologist 
as well as to the general reader for whom it is 
intended No better school mtroduction to geology 
could be wished for So many small books of this 
kind are written by earnest amateurs who are 
generally ill equipped for the difficult task of 
writing simplified geology, that it is a pleasure to 
find one by a master of his subject that can be 
cordially recommended 

Otology and Natural Resources of Colorado By 
Prof Russell D George (University of Colorado 

Semicentennial Senes, 1877-1927, Vol 1 ) Pp 
xv + 228 (Boulder, Colo University of Colo 
rado, 1927 ) 2 dollars 

The professor of geology in the University of Colo 
rado has attempted to summarise a vast subject in 
a small volume with results that arc likely to be of 
greater value to the geographer than the geologist 
Beginning with an elementary but well illustrated 
mtroduction to geology and mineralogy, the 
succeeding chapters deal with the geological history 
of Colorado , the metallic ores , fuels , structural 
materials , water supplies , soils and agnculture , 
climate and scenery The treatment is generally 
too sketchy to have any detailed value We learn, 
for example, that “ the region is one of profound 
folding and faulting, and intrusion of igneous 
rocks In many places it is evident that there 
were at least two periods of folding and two or 
more periods of faulting The igneous intrusions 
are also of different ages ” This information 
cannot be said to be helpful 

The addition of a bibliography would have made 
the book really useful to geologists, and it is no 
excuse to say, as the author does m his preface, 
that “ a worth while bibliography would be 
too voluminous ” As it is, the book is likely to 
be appreciated only by teachers of geography in 
North America as a source book For that purpose 
it is well arranged and illustrated 

Logons sur quelques iquatums fonctionnelles avec des 
applications d divers proMemes d'analyse et de 
physique mathimatiqwe Par Prof Emile Picard 
R&iig6es par Euglno Blanc (Cahiers scienti 
fiques, publics sous la direction de Gaston Julia, 
Fascicule 3) Pp v + 187 (Pans Gauthier 
Villars et Cie, 1928 ) 40 francs 
The book under notice constitutes a valuable 
addition to the scanty literature of the calculus 
of functions, so called by de Morgan Chap l 
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deals with the functional equations forming the 
basis of proofs of the parallelogram of foroes, with 
extensions to non-Euclidean statics, trigonometry 
and geometry Chap ii treats of the functional 
equations expressing rational addition and multi- 
plication theorems of uniform functions, with 
applications to elhptio functions and to Poincare’s 
transcendents Chap m deals with the canon- 
ical difference equation of the first order, with 
applications to doubly periodic functions of the 
first and socond kinds and to Picard’s transcend- 
ents The last chapter brings a discussion of the 
functional equations of Abel and of Schroder, and 
concludes with an application of Fredholm’s 
equation to the problem of Dinchlet for the po- 
tential of C Neumann As might be expeoted 
from such a master of his craft, M Picard has 
treated a vanety of difficult problems m a most 
elegant and stimulating manner, thus demon- 
strating the great power of methods based on 
functional equations, and his book can be highly 
recommended to all interested m this subject 

Calculations m Physical Chemistry By Prof J R 
Partington and S K Tweedy Pp vm + 152 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1928 ) 7 s 6d net 
The problems selected by the authors are of the 
standard required for a degree in honours, and are 
based from the beginning on the use of the calculus 
The six sections of the book deal with thermo- 
dynamics, characteristic equations, liquids and 
solutions, equilibrium, electrochemistry, and the 
heat theorem Explanatory introductions are 
supplied to each section, and the answers to the 
problems are given at the end of the book There 
is also a senes of 100 miscellaneous exercises to 
which no answers are given The book should 
prove of real value to those who wish to acquire a 
mastery of physical chemistry m its numerical 
aspects, and, in spite of its small size, the price is 
not excessive m view of tho compact character of 
the contents 

Soil Management By Prof Firman E Bear (The 
Wiley Agncultural Senes ) Second edition, 
thoroughly revised and enlarged Pp v+412 
(New York John Wiley and SonB, Inc , 
London Chapman and Hall, Ltd , 1927 ) 
17s 6 d net 

This volume is primarily m tended as a book for 
students, not only for those in college, but also for 
others who desire to gam an insight into modern 
methods of dealing with the vanous problems of 
soil management Its general usefulness is testified 
to by the fact that a second edition is called for 
after three years The requirements of crops and 
the characteristics of soils are outlined at the start, 
but the bulk of the work is devoted to a considera- 
tion of soil resources from the aspect of utilisation 
and conservation, together with the best methods 
of supplementing the natural supplies by fertilisers 
Selected references bearing closely on the text are 
provided, together with a certain number of 
illustrations and diagrams 
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Letters to the Editor 

[The. Edxtor dots not hold htmself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Fluorescence of Mercury Vapour under Low 
Excitation 

In earlier letters to Nature (Aug 18 and Nov 10, 
1928), I have described mercury fluorescence with 
exciting wave length as long as \3125 Since then 
even longer waves have been used The source was 
a nickel arc, with a filter of natural (ortho) salicylic 
acid, which cuts off completely all waves shorter 
than 3360 The mercury vapour was at high den 
sity The spectrum observed consists of the two 
well known broad continuous maxima, one in the 
visual region (green fluorescence), and the other in 
the ultra violet, from about 3130 to 3660 The latter 
has never, so to speak, been dissected If it has 
appeared at all in any spectrum it has appeared 
complete, and it has never shown any signs of resolu 
tion into a fine structure 

It was of interest to see what would happen in the 
present case when excitation is applied near the 
middle of this band The result is that it still appar 
ently resists dismemberment, even in these trying 
circumstances the whole of it is excited with a 
striking violation of Stokes’s law The continuous 
fluorescent spectrum extends as much as 300 A 
beyond the limit of the exciting spectrum, as set by 
the sharp out of tte filter Owing to stray light from 
the source, the fluorescont speotrum is only seen quite 
detached beyond this limit, and it is hard to say 
whether any discontinuity of intensity sets m at the 
beginning of tho ‘ anti Stokes ’ region 

Rayleigh 

Torling Place, 

Chelmsfotd, Jan 10 


Light-scattering and the Hydrogen Spectrum 

In an important paper m the Proceedings of the 
Royal Society for January, Raman and Knshnan give 
an account of their researches on the production of 
new radiations by light scattering In 1928 they 
announced the discovery that when a transparent 
medium is irradiated by monochromatic light the 
radiations scattered by the molecules contain spectral 
lines of modified frequencies The difference between 
tho incident and tho scattered frequencies corresponds 
to a characteristic infra red frequency of tho molecule 
Such new lines are clearly shown in the beautiful 
spectrograms which illustrate their paper Tho 
authors direct attention to the usefulness of this 
phenomenon as a substitute for infra red spoctroscopy 

The secondary spectrum of hydrogen contains many 
thousands of lines, of which only a small proportion 
has been classified I wish to suggest the view that 
many of these fines arise in the way described by 
Raman and Knshnan, m conformity with the tlieo 
retical work of Smekal and others When hydrogen 
gas is subjected to an electno discharge, the lines of the 
Balmer senes ore emitted by atoms of hydrogen, and 
the neighbouring molecules of gas must be subjected 
to bombardment by light quanta of corresponding 
frequency Henoe we should expect each Balmer line 
to bo accompanied by a system of fainter lines, corre 
spending to molecular frequencies in the infra red 
The accompanying table shows some of- the first 
results of an examination of the secondary spectnun in 
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the neighbourhood of the five Balmer lines Ha to He 
The wave numbers of these fines are given at the top 
of the table In the lower part of the table are the 
wave numbers and intensities of certain lines recorded 
by Gale, Monk, and Lee The numbers in bold type 
are differences between such wave numbers and tne 
wave number of the nearest Balmer bne 


H„ H y H a H, 

15238 22 20554 70 23032 64 24373 05 26161 34 

15102 10 (1) 20436 09 II) 22903 51 (0) 24242 05 (1) 

131 11 123 70 129-03 190-11 

14970 63 (2) 20302 05(3) 22770 25 (0) 24111 46(2) 24010 67(0) 

989-39 961 93 368-28 161 30 331-74 

14842 77 (oa) 20174 02 (1) 22643 7j (3) 28082 31 (2) 24790 40 (0) 

890-48 380-77 3SS79 390-73 390-83 

14709 76 (oo) 22509 10 (2) 24057 74 (0) 


523-47 


323-44 


323-60 ‘ 


It will be seen that these differences are approxi 
mately constant in each horizontal row, and are not 
far from the series of numbers 130, 260, 390, 520 In 
pure rotation spectra in the far infra red the bands 
consist of a senes of equidistant lines at intervals of 
hlir*Ic, where I is the moment of inertia of tho mole 
oulo Assuming that the lines represent a rotation 
spectrum, the R constant of the spectrum, which is 
defined by h/8r*Ic, would be roughly equal to 66 cm ** 
My fellow worker, lan Sandeman, who discussed the 
Fulcher bands of hydrogen at the Royal Socioty of 
Edinburgh on Jan 7, finds B" = 33 39 for this system, 
a value only one half the above This led me to Bearch 
for intermediate lines in the rotation spectrum, 
tesultmg in the discovery of most of the remaining 
members The first member, however, instead of 
appearing at 65 cm *, is displaced and is found at 
70 cm ■* It should be mentioned that in many cases 
linos are observed having a frequency exceeding the 
frequency of the exciting lino by the appropriate 
infra red frequency 

There are indications that in addition to the pure 
rotation spectrum described, there are lines due to 
vibration rotation sjiectra These aro at present 
being investigated 1 he t laim made by Raman and 
Knshnan that light scattering serves as a jmwerful, 
convenient, and accurate method of exploring mole 
cular spectra seems to be fully justified It appears 
probable that it will bo of the greatest service in die 
entangling the complex structure of the ‘ niany- 
lined ‘spectnun of hydrogen H 8 Ali kn 

The University 

St Andrews, Jan 10 


Variation of Latitude with the Moon’s Position 

Recent investigations at this laboratory have sug 
vested a possible connexion between the variation in 
latitude of a given place on the earth’s surface and tho 
position of the moon in the sky at the time observa 
tions for latitude are made An analysis of the whole 
series of the latitude observ ations which were made 
by Ross at Gaithersburg from 1911 to 1914, has re 
vealed a striking correlation between the moon s hour 
angle and the value of the latitude obtained The 
data were restricted to results obtained with the photo 
graphic zenith telescope thus eliminating all personal 
equation For convenience the observations were 
divided into two periods, one from 1911 to 1913 die 
other from 1913 to 1914 According to Ross s 
estimates, the 1913 to 1914 observations were con 
siderably superior to those of the earlier years, as is 
evidenced by the smaller probable error 

In conducting the analysis a card catalogue was 
made of tho results of the observations of latitude for 
each night and each group of stars The mean right 
ascensions of the group give the necessary data for 
ascertaining the moon's hour angle at the time of 
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observation From the mean curve of latitude van a 
tion at Gaithersburg, extending over the penod 1911 
to 1914 and published by Ross, corrections were ob 
tamed to reduce each night’s data to the mean latitude 
of Uaithereburg, determined from the observations 
of the whole penod The resultant values of latitude 
were then tabulated against the mean value of the 
moon’s hour angle for each group of stars, and the 



running mean, taking three at a tune, gave the results 
graphically shown in Fig 1 

Since the declination of the moon, and hence the 
observer’s distance from the sub lunar point mayvaiy 
greatly even for the same values of the hour angles, 
the hour angle and declination were transformed into 
altitudes and bearings by suitable tables' 1 Again, the 
observations were divided into two senes, one inelud 
mg those made when the moon was above the honzon, 
and the other when it was below the honzon 

Tlio atnking rise in the value of the latitude with 
the increasing altitude of the moon is shown strikingly 
in the altitude latitude curve, Fig 2, which again was 
plotted from the running means The maximum lati 
tude occurs at altitude 30", or when the observer was 
60° from the sub lunar point It should be stated 
that the extreme range of vanatiou of latitude due 



to this lunar effect was 0 OS" for the 1913-1914 senes 
and about 0 09" for the whole series 1911-1914 On 
account of the relatively greater degree of precision 
obtained in the 1913-14 series and tho largor number 
of observations included, double weight was given this 
series in plotting the final graph as exhibited in h ig 2 
The fact that the total variation is about twenty times 
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the probable error for each jioint on the curves leaves 
little ground for interpreting the curve as a chance 
phenomenon The ourve of observations for the 
moon below the honzon is radically different A 
marked fall in the value of latitude follows the negative 
altitude of 30° 

In seeking an explanation for this extraordinary 
relationship, one is at a loss to account for the fluctua- 
tion on the grounds of any deflection of the vertical 
due to a theoretical tide in the earth's crust 

Meteorological causos, unless a function of the lunar 
hour angle, should have been practically eliminated 
in the averaging of between two and threo thousand 
observations The possibility, however, of the effect 
of an atmospheric tide may need some consideration 
It should be noted that a change in refraction sys 
tematioally introduced by the passing of an atmo 
spheric tido is of the correct sign for the obsorved effect, 
but the magnitude of tho variation seems too large 
to be accounted for on such a hypothesis 

One is led to interpret the result as a change in the 



direction of the earth s instantaneous axis of rotation 
unless the more fanciful hypothesis of an actual dis 
placement of the earth’s crust is to be entertained 
It is to be emphasised that various attempts to detect 
deflections in the direction of gravity by the plumb 
line, horizontal pendulum or a pipe experiment such 
as that of Michelaon and Gale, refer all changes to the 
positions of the earth h crust, whereas the location of 
tho zenith as m the Talcott method for latitude detei 
mination refers the vertu al to the three tion of tho 
earth’s axis in space 

Whatever may be the oauses involved, the imfiort 
ance of tho consequences of Huch an observed effect 
scarcely needs to be emphasised, as it vitally concerns 
the fundamental determination of star positions It 
is suggested that a possible explanation of the notable 
discrepancies in stellar co ordinates from star eata 
logues of widely distributed observatones may, at 
least in part, be traceable to this lunar effect 

The investigation is now being continued in an 
analysis of the latitude observations made with the 
same instrument after its removal to the Naval 
Observatory at Washington This latter investiga 
ti on has now so far progressed as completely to con 
Arm the correlation of the change in latitude with the 
lunar hour angle discovered in the Gaithersburg series 
of observations In the preparation of the data for 
the analysis I have had the invaluable assistance of 
Miss Margaret Olmsted 

Harlan Truk Stetson 
Astronomical Laboratory, 

Harvard University, Cambridge, Maas 
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Structure of Pearl* 

Ton origin of pearl* has been a subject of speculation, 
of both laymen and men of scien<x> alike In the 
literature on this subject, one finds that most of the 
scientific work has been done on pearls of commercial 
value, such as those from Margantijera vulgaris, 
M margantijera, and Mytilus edtun, and that those 
from other molluscs, like Pinna, have been studied 
only by a few workers Reaumur (Mt moires de 
VAcadlmie des Sciences, 1717) stated that shell 
extrusions were the causes of pearl formations in 
Pinna Raphael Dubois ( Annales dc VUmversxU dr 
Lyon, Faso 29 , 1909) on Pinna pearls states, “ Je n’ai 
jusqu’fi present jamais rencontr^ dans le noyau des 

r rles de Pinna nen qui reasemblfit & un Distome ou 
un Ver queloonque Mats, dans deux exeinptaues, 
dont un est n6 dans lo pare du laboratoire j*ai vu 
trds nettement de petite corpuscles ovoules, do 



1 centime de millimetre, dans l’lnt^neur du noyau , 
lls etaient semblables it ceux que j’ai signals dans les 
perlos de Pmtadraea du Oolfe de QaWs et dans les 
perles de Modioles de la mnne locality Je les con 
siddre comma des spores de sporotoaires ” 

Thirty two pearls from the tissues of a Pinna, 
dredged in the Saloombe Estuary in b ebruary 1928, 
wore kept in Dubosq Bourn for about nine months 
to dissolve the calcium carbonate and to fix any soft 
organic matter that may be present All the speci 
mens were dehydrated, cleared, and sectioned by the 
usual method , four of these oould not be completely 
sectioned as the nucleus fell out m the process The 
sections were stained either in iron hematoxylin and 
eosin or in water blue and safranin From the work 
of Alverdes (ZeUschr mss Zool , Bd 108 , 1913), it 
is known that water blue stains the oonohyohn of 
the nacreous layer, and safranin the peri ostrac um 
On microscopic examination, sections of twenty 
pearls showed that there were few concentric con- 
chyolin bands in which the supporting organic matrix 
was radiating out in a manner similar to that found 
m the shell of Pinna as shown by Biedermannf J enaxsche 
Zeitschr f Naturwiss , Bd 30, 1902, Taf 1, Fig 5), 
the arrangement of the layers in seven other pearls 
showed that it was identical with that found in ‘ white ’ 
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pearls of Ostrea eduhs, except that there were no 
discontinuous layers of brown homy material , one 
pearl had an alveolar layer round the nucleus, with 
the normal arrangement of concentric layers on the 
periphery, as shown in Fig 1, and still another had an 
alveolar layer on the outside, added to the two layers 
already present as described in the previous one 
It was also observed that one pearl had small 
ovoid corpuscles in the nucleus, probably similar to 
those found by Dubois (loc cit ) , one had a network 
of conchyolin which stained blue, indicating that 
before decalcification there wrb a piece of nacreouH 
material , eight had an irregular mass of conchyolin, 
the remnant of an amorphous layer , twenty one had 
brown conchyolin which was not acted upon by either 
of the stains, and finally, the nucleus of one could not 
be ascertained Thus it would appear that in Pinna, 
the origin of pearls is due to abnormal secretion of 
tho epidermis a mow similar to that cnunoiated 
by Jameson ( Proc Zoo Soc 1912) for the Ceylon 

I pearl oyster C Amirthalinqam 

Zoological Dept , 

University College, London 


The Methodology of the Inexact Sciences 

On the rare occasions when I dip into some 
book on one of the non quantitative sciences such 
as those which deal with folk lore, analysis of 
literary documents, or tho human unconscious, I 
am puzzled and a little scandalised by a canon of 
logio which appears to bo very freely adopted in 
those branches of thought It consists in the use 
of the following argument ‘ It is possible to work 
out an analogy between A and Ii Therefore A 
must be tho cause of B, or vice versa ” This 
( anon used to be used very freely m the mterpreta 
tion of sacred writings, and especially of prophecy, 
but it seems now to have passed over intact into 
the sciences I have mentioned above 

To give one example in the very interesting 
article on “ Christmas Customs and their Origins ” 
in Nature of Dec 22 it was stated that “ the 
Cave of Mithra survives in the cult of the 
Manger” of Bethlehem The reason implied for 
this attribution is that there are two analogies 
between the two cults — (1) That both relate to 
events which took place indoors (any event must 
take place either indoors or out of doors, so 
that the coincidence is not a verv surprising one) , 
and (2) that in both cults animals are represented 
It happens that the Mithraic animals — the snake, 
bull, scorpion, and dog— are different from those 
found in the stable, but in any oase amongst agn 
cultural people animals are so ubiauitous that there 
seems to be nothing very remarkable in the fact of 
their presence This, then, is the argument ‘In 
Mithraism and in the Catholic Creche you have (1) an 
indoor transaction, and (2) animals present (although 
of different species and characters) , hence the cult of 
the manger is a survival of Mithnusm ’ 

Arguments of this type constantly recur m the non 
quantitative sciences — notably in the phallic in- 
terpretation of dream symbols They appear to me 
to be fallacious, for the reason that i 1 vs almost always 
possible to trace an elaborate analogy between any 
two groups of events whatever, chosen at random 
Any biography can be used to interpret any dream 
Freud’s Gradiva ” affords an outstanding example of 
this fact 

There is, of course, no harm whatever in the 
innocent pursuit of tracing such analogies, but it 
seems extremely misleading to apply the same term, 
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‘ science,’ to those studies which employ the method 
freely, as to other studies in which quantitative 
measurement or statistics play a part and in which 
objective verification ib practicable Would it not be 
preferable to coin some other term to denote the 
former — a suitable one could surely bo found in the 
writings of Philo of Alexandria, who excelled in the 
method of research under discussion 

C W Hume 

14 The Hawthorns 
tinchley, I ondon, N 3, 

Doc 31 


I hasten to roassure Capt Hume No right minded 
anthropologist would regard the argument framed by 
him as scientific A science need not be judged by 
its camp followers and aberrant devotees Matlie 
matical demonstration is possible only in proportion 
to the degreo of abstraction The criterion of proof 
in each science depends upon the character of its 
subject matter and the potentialities of the methods 
which that subject matter admits To estimate the 
conclusiveness of a proof, apart from the general rules 
of logic, m any given subject must therefore, to a 
considerable extent depend upon knowledge and 
training C'apt Humo s example is not well chosen 
The connexion between Christianity and Mithraism, 
as well as other forms of paganism, is dependent not 
upon one or two resemblances which might be 
fortuitous, but upon a series of similarities sufficiently 
close to warrant thoir being regarded as identities 
quite apart from the admission of the oarlv Christian 
Church that borrowing ami assimilation hail taken 
place Tnc Writer of the Article 


Blue Rock Salt 

It was suggested by Prof Baly that the blue colour 
of oertain specimens of rock salt from Stassfurt might 
be explained by a difference in energy content between 
the blue and the ordinary colourless salt, and that 
this difference might be manifested bj a difference in 
the heats of solution of the two varieties 

That there must be a higher energy content in the 
blue form was shown by heating some of the blue 
product to about 360° C m an electno muffle in a 
dark room A distinct glow was observed soon after 
dropping a blue crystal on the floor of the mufflo, and 
after the glow ceased it was found that the blue 
colour had disappeared without disintegration of the 
crystal Colourless portions of rock salt, taken from 
different parts of the same sample, showed either no 
glow at 350° C or only the faintest trace, which was 
probably due to the presence of a few specks of blue 
salt enclosed in the white 

No light was emitted on dissolving blue salt m 
water, nor could any radiation be deteited by a 
panchromatic plate 

Several senes of experiments were earned out on 
the relative heats of solution of the blue and colourless 
Balt, in an adiabatio calonmeter, and b\ using the 
game range on the Beckmann thermometer through 
out each seneB, any error due to scale inaccuracy was 
eliminated These experiments resulted m a differ 
once of only about 0 5 per cent, the blue portions 
having a smaller negative heat of solution, as was to 
be expected This corresponds to a difference of only 
two thousandths of a degree between the falls in 
temperature on solution of the blue and white portions 
under the best conditions that could be attained 

Experiments were also carried out on the relative 
heats of solution of purified sodium c blonde and of 
specimens of blue salt prepared by means of cathode 
rays, in the hope that a larger dinerenoe in the heats 
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of solution might be obtained than m the case of the 
natural product The difference was now found to be 
1 6 per cent , but thus cannot be directly oompared 
with that obtained in the case of the Stassfurt halite, 
because the artificially prepared blue salt was found 
to give an alkaline solution, whereas the natural 
vanety gives a neutral one This points to a liberation 
of heat due to a reaction between metallic sodium and 
water, and it is therefore not justifiable to rely on 
the heat of solution as a measure of the energy associ 
a ted with the coloured state in the case of the arti 
ficially prepared blue salt 

Whilst the investigation shows that there is a ver> 
slightly greater energy content in the ooloured than 
in the colourless halite, the difference was found to be 
too small for accurate determination 

(During the preparation of pure sodium chloride it 
was observed that by fusing it in a platinum vessel m 
air, a product was obtained which invariably gave an 
alkaline solution This is contrary to statements in 
the literature, and the matter is bomg further mvesti 
gated both for sodium chloride and other similar 
compounds The results will be published in a 
separate communication ) 

F C Guthrie 

The Chemical Laboratories, 

University, Liverpool 


Newlv Discovered Superconductors 

At the Glasgow mooting in September last of the 
British Association, I read a paper on investigations 
on superconductors which I am carrying out in the 
cryogenic laboratory, Leyden, in co operation with 
Prof vanAubel of Ghent, and Mi J Voogd, of Leyden 
In my opinion, the superconductivity of the metalB is 
not only connected with the oloctron configuration m 
the atoms, but also with the atomic weight and perhaps 
with the zero point energy {vide. W J de Haas, Journal 
de Physique, 9, 9 , 1 928 ) t rom this point of view the 
following investigations may be interesting 

Recently we have investigated not only pure metals, 
but also combinations of two metals in relation to 
superconductivity First, combinations of a super 
conducting metal with a non superconducting one, 
namely copjier, silver and antimony with the super 
conducting tin, bismuth with the super conducting 
thallium The combinations of antimony with tin and 
of bismuth with thallium become superconductors 
The resistance of Ag,hn diminishes continually from 
about 3 4°abs tol 3°abs .without vanishing, however 
(The resistance of the 1 classical ’ superconductors 
diminishes within a temperature interval of ,V to i\° 
from a measurable to an unmeasurable value ) Per 
haps this combination represents a transition case, as 
the combination of copper with tin (Cu,8n) does not 
become superconducting 

I formed the opinion, however, that combinations of 
two non superconducting metals could also form a 
superconductoi The atomic weights of the metals 
considered are copper, 03 57 , silver, 107 88 , tin, 
118 7, antimony, 1202, gold, 197 2, mercury, 
200 6 , thallium, 204 0 , lead, 207 2 , bismuth, 208 
The eutectic alloy of gold-bismuth was chosen As to 
their atomic weights, these two metals lie just below 
and just above the group of the heavy supercon 
ductors respectively (The numbers of the electrons 
in the outer layers for gold, mercury, thallium, lead, 
bismuth, are 1,2, 3, 4, 5 respectively ) 

Again, in co operation with Prof van Aubel, who 
had prepared the samples, and with Mr Voogd, the 
resistance-temperature curve was determined The 
combination gold-bismuth really becomes supercon- 
ducting The fall of the resistance is very great Hie 
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resistance, which is 0 7 of its value at room tempera 
ture at about 2 1° abs , has vanished T l «° lower The 
level, from which the resistance falls steeply lies about 
three hundred and fifty times higher than for the 
‘ classical ’ superconductor mercury, and about a 
thousand times higher than for the * classical ’ sujier 
conductor tin 

Of course, it may be that superconductivity is a 
much more general property than has been supposed 
until now At 1 6° abs , however, neither gold nor 
bismuth is a superconductor 

W J dk Haas 

University of Leyden, 

Dec 28 


The Arc Spectrum of Chlorine 

L A Turner (Phy Rev , vol 27, p 307 , 1928) 
discovered the fundamental or resonance lines of 
chlorine duo to the transition N,) De 

Bruin (Amsterdam Proc , vol 30, p 20 , 1927) found a 
number of lines in the visible with the constant 
frequency difference of 530, and Laporte in a note 
to Nature (vol 121, p 1021 , 1928) announced the 
discovery by Asagoe of a set of lines between \4700 
and X4200, which ho ascribed to the transition 
4,V,(N 1 «~A , 1 ) 

In a paper to the Indian Journal of Physics (vol 3, 
p 07 1928), it has been shown that if a group of sue 

cossive elements (for example, Al, Si, P , , , K) he 

taken, the wave numbers of the linos of the elements 
due to the transition N,< — N t increase linearly with 
the atomio number This enables us to predict that 
the linos of chlorine arising from the above transition 
will ho in the infra red, the strongest line having the 
wave length X8400 The lines of chlorine which 
Laporte mentions cannot, therefore, bo due to the 
transition 4A/,(A r ,-4~ AT,), but may be due to the 
transition 4A/ t (A 1 '<- 0,), forming the higher Rydberg 
sequence of the infra red lines Umng a special kind 
of chlorine tube, I have been able to photograph these 
infra red lines on a neocyarune plate The lines he 
exactly where they were expected 1 he quartet 
combmations, namely, *(PD) and *(PS), have been 
obtained, the *P m differences being 530 and 340 
The *(PF) lines he beyond X8700 and have not yet 
been obtained With this data the ionisation potential 
of chlorine is estimated at about 13 volts 

It is luterestmg to note here that most of these 
infra red lines seem to be identical with some of the 
unidentified lines m the solar spectrum as given in 
the “ Revision of Rowland’s Preliminary Table of 
Solar Spectrum Wave lengths” by the staff of the 
Mount Wilson Solar Observatory Infra red lines 
of sulphur have been traced in the sun by Meissner 
(Phys Zed , vol 15, p 868 , 1914), but the corre 
n ponding argon lines are clearly absent Chlorine lines 
seem to be present It may not be impossible that, 
like the helium lines, these infra red lines of elements 
from silicon to argon may oome out strongly in the 
spectrum of the solar chromosphere 

K Majcmdar 

Department of Physics, 

University of Allahabad, India, 

Nov 25 


Salmon Disease 

I am particularly interested in the reference to the 
work of Dr F H A Clayton and Miss Isobel J F 
Williamson on salmon disease which appeared m 
Nature of Dec 29, 1928 

As Dr Clayton refers in his concluding remarks to 
the possibility of the existence of 1 carriers ’ spreading 
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salmon disease, the following note on the occurrence 
of this disease among coarse fish may be of interest 
to readers of Nature 

In 1914 and 1915 this disease was very prevalent 
locally among gold fish both in private aquaria and 
in the laboratory stock It also assumed epidemic 
intensity among roach in a private ornamental pond 
The occurrence of this disease among coarse flail so 
well removed from any stream or contact with salmon 
was of considerable interest An investigation was 
made and the results rejiorted to the Board in 1915 , 
from tins report the following conclusions are quoted 

(1) That coarse fish are subject to a bacterial 
disease which resembles in many respects that occur 
ring among salmon 

(2) That this disease, or a disease producing similar 
pathogenic conditions, occurs fauly commonly among 
coarse fish both in aquaria and in lelativcly open 
situations where salmon and similar fish do not occur 

(3) The great similarity between the diseases found 
attacking coarse fish and salmon, and also between 
the organisms isolated, suggests that it is one disease 
fauly frequent among coarse fish genet ally and that 
occasionally it attains a marked virulence among 
salmon and is then known as the salmon disease ’ 

binco this investigation was made the disease has not 
been so prevalent and the laboratory stock has been 
relatively free, but roach taken from a local lake in 
May last were infected with this disease It would 
appear, therefore, that the disease is endemic among 
coarse hsh, where it may attain epidemic virulence as 
in the 1914-1915 outbieak, and that coarse hsh may 
readily provide the necessary ‘ carriers ’ 

J W Haigh Johnson 
Biological Laboratory, 

West Riding of Yorkshire Rivers Board, 

71 Northgate, Wakefield 


The Average Life Period of an Atom 

1 quite agree with Dr Jeffreys (Nature, Jan 19, 
p 87) that a reader of my original letter would not 
nave gathered much about Dr Jeffreys’ views on 
earth history from my remarks about the average life 
period of an atom The whole point of my letter was 
that as the oarth at present appears to be approxi 
mately in thermal equilibrium, the lito period of a 
terrestrial atom must be very large compared with 
that of the universe Di Jeffreys contention that 
13 per cent approximately of the present heat loss 
must, of necessity, be attributed to primeval heat 
leaving only 87 pei cent to be explained by all atomic 
disintegration processes, known or unknown, only 
strengthens this proposition 

Personally, I am not prepared to accept Dr 
Jeffreys’ view that the equation of heat conduc 
tion in a solid material is sufficient to determine the 
whole past and future history of the earth’s crust 
At certain epochs in that history it is possible that we 
may be confronted with the problem of a liquid sub 
stratum overlain by its own solid In considering the 
probable history of such a case, it would appear not to 
be sufficient to consider the heat flow due to conduc 
tion in the upper solid alone The transference of 
heat in the liquid layer by oonvection and the physical 
properties of the liquid must also be taken into 
account 

Readers interested in this problem might consult 
two papers by Dr Joly and Dr Jeffreys in the 
Philosophical Magattne for January 1928, and one by 
Dr H H Poole and myself in the same penodioal for 
March 1928 J H J Poole 

Trinity College, Dublin 
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Astrophysics and the aoo-inch Telescope 


D URING the past few years, Nature has pub 
hahed from time to time supplements contain- 
ing the views of some of our leading astronomers and 
physicists on problems of the structure and history 
of the physical universe These supplements have 
aroused widespread interest, and the progress which 
has lately been made, and is still going on, in physical 
astronomy is probably the most significant aspect 
of the scientific developments of our time We 
may perhaps be pardoned for a feeling of pride 
that m Great Britain we possess some of the most 
brilliant workers m this field, whose labours have 
largely determined the direction of inquiry and 
inspired the forward march It is a matter of 
intense satisfaction that we are second to none in 
the quality and extent of contributions to know 
ledge of the um verse and its laws, and there is every 
prospect that the position which British astro 
physicists have won will be well maintained in the 
years to come 

Of all inquiries, however, the study of the um 
verse is the one m which an insistence on national 
boundaries is least appropriate If British thoo 
retical workers were asked to what they chiefly 
attribute the present progress thev would un 
doubtedly reply to the results achieved by the 
100 inch telescope at Mount Wilson Since that 
famous instrument was installed, not more than 
ten years ago, the new facts, of the utmost import 
anee, which it has been the means of revealing, 
can scarcely be appreciated m their entirety and 
full significance There is scarcely an advance in 
theoretical knowledge during that time that does 
not owe something, direotly or indirectly, to the 
unrivalled light grasping power and resolving 
power of this chief among telescopes Every 
advance in knowledge depends m the last resort on 
an inprovement m means of observation, and behind 
every legitimate theory of the universe is a collec 
tion of photographs of fields of stars 

The proposal of the California Institute of Teoh 
nology to erect a 200 inch telescope, to which we 
directed attention in Nature of Nov 3, is therefore 
a project of which it is scarcely possible to exagger 
ate the importance We have received further 
particulars of this great undertaking from which 
it appears that the construction of the telescope 
itself is but one item in a scheme of wider scope It 
is proposed to establish a new observatory consisting 
of two parts “ One of these will comprise the 
200 mch telescope, with its building, dome, and 
auxiliary equipment to be erected on the most 
favourable high altitude site that can be found 
within effective working distance of the associated 
groups of investigators and their extensive scientific 
equipment The other will be an Astrophysical 
Laboratory on the campus of the California In 
statute This Laboratory will serve as the head 
quarters in Pasadena of the Observatory staff and 
tne Graduate School of Astrophysics Its equip- 
ment will mclude instruments and apparatus for 
the measurement of photographs, the reduction 
and discussion of observations, and for such astro 
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physical investigations as can bo made there to the 
best advantage Its instruments for the inter- 
pretation of astrophysical phenomena will be 
designed to supplement those of the laboratories 
of tne Institute and the Pasadena laboratory of 
the Mount Wilson Observatory It will also in 
elude an optical shop, but the astrophysical in- 
strument shop will be housed in a separate building, 
to avoid the effects of the vibration of machine 
tools ” 

The promoters of this far reaching scheme 
approach the problem m a broad minded manner 
which augurs well for its success “ In the opera 
tion of the telescope,” the statement continues, 
“ the same policy will be maintained which has 
been followed m the past at the California Institute 
and the Mount Wilson Observatory of inviting 
eminent authorities in astronomical and astro- 
physical research to use the instrument m connec 
tion with their investigations It is hoped that m 
this way the Astrophysical Observatory will also 
become an international centre for research ” 

It is impossible to foresee what furthor know 
ledge may come to light if the proposal becomes 
an accomplished fact the most important revela 
turns are probably beyond our present powers of 
anticipation No one could have foretold that 
Lord Rosse’s great reflector would have revealed 
the spiral character of the extra galactic nebulm, 
or that the 100 inch telescope would have given 
us their distances and fine structure A fairly 
well defined preliminary programme of research 
has nevertheless been drawn up “ The increased 
light collecting power of the 200 inch telescope 
should permit further studies of the size and struc- 
ture of the galactic system, the distance, radiation, 
and evolution of stars, the spectra of the brighter 
stars under very high dispersion, the distanoe and 
nature of spiral nebulae, and many phenomena 
bearing directly on the constitution of matter The 

C bility that a 40 foot Micholson stellar inter 
letor, designed to rotate in position angle, 
may be attached to the telescope is under oon 
sideration The measurement of the separation 
of the components of any spectroscopic binary 
stars within the range of such an instrument would 
give very complete information regarding the 
nature of these systems and the masses of their 
components ” 

The chief difficulty in the matter is of oourse 
the construction of the large mirror, and it remains 
to be seen whether the confidence of the promoters 
will be justified A 22 inch disc of fused silica is 
already being experimented on It is proposed 
to coat it with a layer of bubble free eiuoa, and 
afterwards to repeat the experiment with a 60 inch 
disc, whioh would be used as one of the minor 
mirrors of the telescope If this proves to be 
satisfactory, a still larger disc will be made before 
the casting of the 200 mch disc is attempted It 
is intended to employ the exceptionally small focal 
ratio of 3 3 for the 200-moh mirror “ The field 
of sharp definition in the prinoipal focus of such & 
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mirror will be small, but the possibility of photo 
graphing extremely faint stars, especially in the 
spiral nebulas, makos such a powerful oonoentrati on 
of light highly advantageous Dr Roes, who will 
devote himself to these optical problems during 
the coming year, also believes that a lens can be 
designed, for use m the converging beam, which will 
serve when desired to give a much larger field, also 
with a short equivalent focal length It is planned 
to use a Cassegraiman combination with a ratio of 
F 10, having a sharp field 30' (17 mches) m dia 
meter, for spectrograph ic and other work A Coudd 
arrangement similar to that of the 100 inch Hooker 
telescope, permitting the images of celestial objects 
to be formed in a constant temperature laboratory, 
for study with large fixed spectrographs, radio 
meters, or other auxiliary instruments, is also 
projected ” 

The device of overcoming the difficulties of 
casting so large a disc by making only the surface 
layer of homogeneous material recalls a somewhat 
similar idea put forward by Sir Norman Lockyer 
so long ago as the year 1884 He proposed the 
construction of an 8 foot reflector, of which the 
body of the nnrror was to be of porcelain and 
the surface of glass At that time astronomical 
photography was in its infanoy, and Lockyer ’s 
ideas of the work which could be done with such an 
instrument, revolutionary as they then were, have 
a very modest appearance beside the schemes now 
contemplated 

In the matter of mounting the telescope, much 
additional study will be required before even a 
preliminary design can be adopted It is hoped 
that “ an equatorial design of the fork type, of 


The Transport of Carbohydrates in the Plant 


V ERY little is certain as to the movements of 
carbohydrates m the plant It is generally 
agroed that the green plant can build them up for 
its own needs m leaves exposed to the light, and 
that these supplies are then utilised m growth 
throughout the plant, so that considerable move 
ments of sugars must take place from the leaves to 
the roots and fruits and various storage organs 
There is no agreement, however, as to the tissue 
through which this movement takes place Only 
two tissues, regularly present in this plant axis, 
are so extended in the longitudinal direction as to 
be very likely to convey such substances for long 
distances through the axis , these are the wood or 
xylem, and the phloem or bast Usually, the sieve 
tubes of the phloem have been regarded as the 
channels of sugar transport, as micro-cheimoal 
observations, such as those of Prof Mangham, 
seemed to show considerable quantities of sugar in 
these tissues The phloem m many trees is oonfined 
to a narrow layer near the periphery, so that it is 
possible to out this channel completely by removing 
a narrow strip of tissue from the outside of the 
stem, and there is evidence that such ringing experi- 
ments always interfere with carbohydrate trans 
port Prof H H Dixon pointed out, however 
(Natdb*. vol 110, 647 561 1922), that the xylem 
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sufficient rigidity to carry a 40 foot interferometer 
and meet other severe requirements, wdl soon be 
worked out ” 

In selecting a site for the instrument, precise 
measures of the ‘ seeing ’ rather than estimates 
have been aimed at Dr Anderson has devised 
“ a simple means of measuring the atmospheric 
osoillations of star images under a power of 600 with 
a 4 or 6 inch telescope, and Mr Ellerman has tested 
it satisfactorily on Mount Wilson, in comparison 
with the estimates of experienced observers with 
the 60 inch and 100 inch telescopes Preliminary 
observations with this method by Messrs Ellerman 
and Humason have been made at Palomar Mountain 
and ‘ Horse Flats ’ (north of Mount Wilson), and 
some tests made by Dr Abbot and Mr Moore at 
Table Mountain show that this site, like the others, 
deserves careful examination Dr Hubble, with 
the kind co operation of the authorities of the 
Grand Canyon National Park, is engaged in the 
investigation of conditions near the Grand Canyon 
and at other points on the high plateau area of 
Central and Northern Arizona ” 

The thoroughness which is evident in this part 
of the plan is characteristic of the whole Not 
only the installation of the great telescope itself, 
but also the arrangements for all the auxiliary 
instruments and apparatus used to receive, record, 
and interpret the celestial images, are being sub 
jected to a searching inquiry by an army of the 
greatest experts in the United States If deter 
mination, skill, and energy can bnng tho plan to 
a triumphant issue, it is assured of success We 
trust that the practical difficulties of so enormous 
an undertakmg will not prove insurmountable 


sap usually contains appreciable quantities of 
sugar, and that in the ringing experiment it is very 
difficult to remove the phloem without domg some 
damage to the wood As a result, the wood may 
be partially blocked, so that the interruption of tho 
carbohydrate movement, attributed to tho ringing 
of the phloem, may be really due to the partial 
choking of the xylem channels 
In much of the experimental work done to eluci 
date this problem, the transfer of carbohydrates 
through tho region of the axis experimented upon 
is gauged by the amount of growth afterwards 
made as tho result of supplies assumed to come from 
sources on the other side of the ring Thus Prof 
Otis F Curtis has published a series of observ ations 
upon rmged shoots which were defoliated above 
the rmg, and as a result made little growth, pre 
Bumably through the failure of supplies to cross the 
rmg In such experiments the plants have obvf 
ously to be left for some time following the original 
ringing operation, and though Prof Curtis has on 
many occasions followed up his observation of 
growth by quantitative analyses of his plants for 
carbohydrates, nitrogen, etc , it is difficult to know 
how much the redistribution observed has been 
determined by metabolic activities connected with 
growth, and how much it has been directly the 
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result of the interruption of translocation in the 
hloem None the less, the work of Prof Curtis 
as established a very strong presumption that the 
phloem is at least very active m the transfer of 
carbohydrates and probably many other sub 
stances through the axis of the plant In two 
recent papers by Messrs Mason and Masked m 
the Annals of Botany (vol 42, January 1928 and 
July 1928), a great deal of new evidence is supphed 
which points m the samo direction The Empire 
Cotton Growing Corporation has recently issued 
a reprint of these papers, 1 which form an out 
standing contribution, based upon an intensive 
study of the cotton plant, to the solution of the 
general problem of the transport of carbohydrates 
in the higher plant The papers occupy together 
more than 120 pages, and tney describe much sug 
gestive experimental work, with critical discussion 
of procedure and results, for which reference must 
lie made to the original papers 
The experimental method adopted by Messrs 
Mason and Masked has been to follow, by analytical 
methods that permitted of certain standard deter 
minations on numerous samples m a limited time, 
the changes in carbohydrate content in isolated 
samples of leaf, wood, and bark (the latter tissue 
including the phloem) within periods of time usually 
not greater than two or three hours Sucrose, 
reducing sugars, and reserve carbohydrates were 
estimated separately, and the results expressed on 
the basis of the residual dry weight (total dry 
weight less carbohydrates) as a quantity that is 
less liable to fluctuation than either fresh weight 
or dry weight Unfortunately, at each sampling an 
experimental plant is sacrificed, so that large num 
bors of plants of one stram of Sea Island cotton 
were grown under as uniform cultural conditions 
as possible, several samples taken and analysed 
separately on each occasion, and statistical 
methods applied to the whole series of results 
obtained in any one experiment, so that signi- 
ficant correlations and differences might be deter- 
mined In these experiments, therefore, any 
movements of carbohydrates that may be mdi 
catod will be the direct result of a fairly rapid 
longitudinal movement of these substances through 
the tissues, and not the indirect result of growth 
activities, which are not likely to produce very 
appreciable changes in such short time periods 
The immediate result of the new experimental 
method was to establish a significant correlation 
between the diurnal variation in the concentration 
of sugars in the leaf with similar variations in the 
bark, but not usually in the wood At a distance 
some 50 cm or more below the leaf, the variation 
of concentrations in the bark seems to follow the 
same curve, but is two or three hours later m reach 
ing similar points on the curve Reserve carbo 
hydrates, whioh fluctuate greatly in the leaf, show 
little or no change in wood or bark, and are not 
considered further in the present brief discussion 
In experiments m March, fruit bolls were included, 

1 Memoirs of the Cotton Research Station Trinidad Series B, 
Physiology No 1 Studies on the Transport of C*rbohy<lrales In the 
Cotton Plant By T O Mason and K J Masked Empire Cotton 
Growing Corporation, 2 Wood Street Mlllbank London, S W 1 1028. 
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and samples of wood and bark lying between leaf 
and boll The result was to show significant corre- 
lations with similar time lag m the sugar oontent 
of leaf and bark and the dry weight increase in the 
developing fruit 

In September and later months, the results of 
ringing experiments were examined by the same 
methods at six hourly intervals after the ring was 
made, with the result that above such a ring, made 
below the leafy region of the plant, an accumulation 
of sugars was soon observed in both wood and bark, 
whilst in the 6J inches of wood and bark just below 
the ring there is a marked fall in total carbo 
hydrates In this case correlated changes were 
noted m both wood and bark, and these and other 
experiments suggest to the investigators that an 
accumulation of sugars m the bark at any region 
is followed by a slow radial transfer of sugar into 
the wood in this region Other ringing experiments, 
however, in which flaps of bark were lifted off the 
wood and separated from it during experiment by 
paraffined paper or vaseline, showed that, provided 
these strips of isolated bark remained connected 
to the foliar region above by continuous channels 
in the bark, accumulation of sugar still took place 
m them, though they ceased in the wood in the 
same region 

These experiments, on the whole, scorn to provide 
very definite evidence that the major movement of 
carbohydrates from the synthetic centres of the 
loaves takes place through the phloem, though the 
possibility of carbohydrate movement under certain 
conditions in the xylom is, of course, not excluded 
Experiments m the second paper, m which different 
regions of the phloem are analysed separately, sug- 
gest that the inner region, which consists more pre 
dominantly of sieve tubes, and possibly to a large 
extent of developing ones, is the region in which 
most of the longitudinal movement takes place, 
because tho concentration of sucrose is much higher 
in tho inner region, so that the concentration 
gradient of sucrose outwards m a radial direction 
is .100 500 times as steep as in a longitudinal 
direction 

Whilst Mason and Maskell have thus supphed 
striking experimental evidence m favour of move- 
ment of sugars through the phloem, they do not 
fail to point out the difficulties in the way of 
understanding this phenomenon Changes of sugar 
concentration in the leaf sap are followed by 
changes in the phloem of the axis, as if the con- 
centration gradient determined the movement of 
sugar, as it would do in the case of movement by 
diffusion But from the rapidity with which these 
concentration changes are registered at distances 
of more than fifty centimetres, they calculate that 
the longitudinal movement of the sugar m the 
sieve tube is at least 20,000 times too fast to be 
due to diffusion of sugar through an aqueous 
medium Furthermore, there is another stumbling- 
block in the way of regarding the concentration 
radient as the driving force determining movement 
n the leaf the variation is principally m reducing 
sugars, and this is followed by changes in the con- 
centration of sucrose m the phloem They conclude, 
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therefore, that sugar moves in the sieve tubes by 
a process analogous to diffusion, but that the 
mechanism by which such high absolute rates of 
movement are maintained is unknown 

In this connexion the possibilities of streaming 
movements in the segments of the sieve tube 
might be worthy of further exammation It is 
a well known fact that in many elongated 
living cells the protoplasm of the tell rotates 
within its wall at speeds which would permit of 
movement along the cell at rates of several centi 
metres an hour There is still the need of transfer 
from one rotating protoplast to the next on the 
opposite side of a cellulose wall, but the distance 
thus traversed by diffusion will not be more than 
, the total distance travelled in the sieve tube 
This method of transfer would then result m move 
inent, which would obey the concentration gradient, 
and yet be very much more rapid than diffusion in 
water Mason and Masked apparently reject it 
because protoplasmic rotation is rarely seen in the 
adult sieve tube — although it has boen reported by 
Locomte On the other hand, in sections of young 
developing phloem, as in tangential longitudinal 
sections through the inner bark of troos, which are 
mounted in water, most lively streaming move 
ments are usually visible Strasburger has also 
shown how readily similar movement can be seen 
m long cells in the phloem of herbaceous plants 
which were very possibly developing sieve tubes 


Whilst the adult sieve tube, therefore, may act 
as a reservoir, which is gradually depleted by 
local utilisation of its contents, the streaming 
segment of the developing tube may be respons- 
ible for the rapid longitudinal transfer of the 
carbohydrates Mason and Maskell eliminated, 
so far as possible, tho complications introduced by 
growth activities by cuttmg down the duration of 
their successive experiments so far as possible 
But the inner segment of the phloem in which the 
very high concentration of sucrose was observed 
would contain all the young sieve tubes developmg 
from tho cambium 

This consideration might throw some light upon 
a gradient of reducing sugars in tho leaf being 
followed by an equivalent gradient of sucrose in 
tho phloem of the axis Any enzyme synthesis of 
sucrose from glucose and fructose m vitro has so far 
proved impossible, and m the light of modem know 
ledge of the difficulties of sucrose synthesis (Nature, 
Oct 13, 1928, p 578), this is quite explicable In 
tho sieve tube it is difficult to see how the direct con 
version of reducing sugar to sucrose is to be brought 
about, but if the reducing sugars are employed m 
tho construction of living protoplasm, which ib 
then utilised in tho construction of a new series of 
sieve tubes from the cambium, in tho differentiating 
sieve tube sucrose may lie found instead of the 
hexoses which originally entered into the composi- 
tion of the protoplasm J H Priestley 


Obituary 


Dr J W L Glaisher, FRS 

D R .1 W L GLAISHER died on Dec 7, 1928, 
at the age of eighty years At the time of 
his death he was the senior among the actual 
fellows of Trinity College, Cambridge , was the 
senior member of the London Mathematical Society, 
and was almost the senior m standing among the 
fellows of the Royal Society and the fellows of the 
Royal Astronomical Society In his prime he 
ranked as one of tho recognised English pure 
mathematicians of his generation, pursuing mainly 
older subjects by methods that were direct and 
simple Throughout his life he was devoted to 
astronomy, chiefly in its mathematical develop 
ments In the later part of his life he attained 
high rank as an authority on pottery, of which he 
had made a select collection, famous and invaluable 
Glaisher was the elder son of James Glaisher, 
FRS, himself an astronomer, a mathematician 
specially devoted to the calculation of numerical 
tables, and a pioneer in meteorology, sometimes at 
the risk of his life For the father was an aeronaut 
of note , with Cox well in 1862 he made the 
dangerous balloon ascent which reached the greatest 
height (about seven miles) ever recorded by sur 
vivors This aeronautical achievement inspired a 
popular music hall song of the day , and “ Up m 
a balloon, boys,” was sung by the undergraduate 
gallery m the Cambridge Senate House aa the 
aeronaut’s distinguished son was being admitted 
to his first degree 
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James Whitbread Leo Glaisher was born at 
Lewisham, in Kent, on Nov 5, 1848 He was sent 
to St Paul’s School in London, which m 1867 he 
left as the Campden Exhibitioner In that year 
he went mto residence at Trinity College, Cam- 
bridge , and that was his home for the rest of his 
life He was duly elected a scholar in 1868 He 
graduated as Second Wrangler in 1871, the Semor 
Wrangler being John Hopkinson, also a Trinity 
scholar, later the distinguished engineer He was 
elected a fellow of his College in that same year , 
the election was doubly notable, for it was the 
first held after the jiarkainentary removal of dis 
senters’ disability of fellowship tenure, and all the 
three successful candidates (the other two being 
Hopkinson and the present Dean of Ely) were 
elected at their earliest date of candidature 

Glaisher was appointed assistant tutor of his 
College on Oct 12, 1871, an office that qualified 
for the lay retention of his fellowship, though 
celibate restrictions existed for another eleven years 
He was tutor from 1883 until 1893, for the then 
customary normal period He remained a lecturer 
on the mathematical staff until 1910, having been 
continued beyond the normal maximum period bv 
the College Council 

Glaisher never hold any permanent appointment 
outside Cambridge It w r as currently believed that, 
on Airy’a retirement in 1881, he refused the office 
of Astronomer Royal which had been offered to 
him , the duty would, of course, have exacted 
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residence at Greenwich He remained a bachelor 
When first a fellow, he lived in Whewell’s Court 
his rooms then resembled a rather cheerless set 01 
chambers, with pigeon holes and cabinets for docu 
monte, pamphlets, notes of calculations, and book 
cases for his growing library In 1885 he changed 
into a spacious set of rooms, with a view down the 
lime avenue across tho river away to the Coton 
fields , with the change, there came a change in 
the appearance of his surroundings His library 
naturally continued to increase But he began to 
collect objects of beauty and ranty, in arts of 
several kinds Once begun, his collection never 
ceased to grow, always under his unlimited and 
unstinted care , yet bis favourite working comer 
between the fireplace and the window, remembered 
by every visitor, remained his mathematical shrine 
of duty to the very end of his life , and, there, a 
jealously reserved portion of each working day m 
Cambridge was spent m his mathematical researches 
with a regularity that never failed 

His personal pursuits, outside his teaching, his 
research, his attendances at scientific meetings, and 
his passion for collecting, were varied He was a 
vigorous walker, and covered ground at an amazing 

K in his youthful donnish days he rode a 
. ale of the ‘ penny farthing ’ type, his tall lean 
frame lending itself to the claims of that forgotten 
machine , and ho was an active president of the 
Cambridge University Bicycle Club In his middle 
years he often went to the United States to spend 
vacations with his friends Prof and Mrs Woolsey 
Johnson and their sons , or when they crossed the 
Atlantic he would have them in Cambridge, or 
would travel with them on the Continent He 
maintained a wonderful vitality and a surprising 
appearance of comparative youth, even in his early 
seventies It was only in the lost few years that 
his health gave way, and it broke badly , but the 
spirit remained 

In 1875 Glaisher was elected a fellow of the 
Royal Society His first original paper, full of 
cognate historical matter, dealt with the non 
evaluable sine integral, cosine integral, and ex 
ponential integral, and contained elaborate tables 
of those integrals, calculated by himself , it had 
been written by 1870, while ho still was an under 
graduate, and was communicated by Cayley He 
served on the Council of the Society for three 
periods, 1883-84, 1890-2, 1917—19, during the last 
of which he was one of the vice presidents In 
1913 he was awarded the Sylvester medal of the 
Soqiety 

He had joined the Royal Astronomical Society 
m 1871, and became a member of the Council m 
1874 , he remained a member of that Council for 
the rest of his life, and his fifty four full years of 
continuous membership may be a ‘ record,’ to use 
a popular word of to day He held the office of 
secretary from 1877 until 1883 He was president 
of the Sooiety in two distinct periods of office, 
1886-88, and 1901-3 , during those tenures, it 
became his duty to present the Medal of the 
Society to G W Hill (1887), to Auwers (1888), 
to Kaptevn (1902), and to Struve (1908), delivering 
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masterly summaries of the original work of the 
several recipients on the respective occasions 

Throughout his scientific life Glaisher devoted 
much attention to the affairs of the London 
Mathematical Society He was elected a member 
on Feb 8, 1872, and he became a member of the 
Council in the succeeding November , he retired 
from that body in 1906, after a continuous service 
between those dates He was vice president in 
1880, 1881, 1886, 1887 , and president in 1884-85 
Thus his own experience gave him full knowledge 
of the development of the Society almost from its 
beginning At a meeting in 1926 to celebrate a 
belated jubilee of its existence, he gave a charm 
ingly genial account of its activity, particularly 
of its early stages, and of the personal inspiration 
of members like Cayley, Sylvester, H J S Smith, 
and Clifford In that account there was one 
defect, characteristic of the man it ignored his 
own contributions to the Society's influence upon 
mathematical science He was awarded the De 
Morgan medal in 1908 There is no record of his 
reply of thanks oil the presentation , but, as later 
in 1026, his words — ho would have disdained to 
call them a speeoh or an address — were the ex 
pression of a friendly retrospective review of the 
Society, of which (so bttle did he say of himself) 
he might at the moment have been the least known 
member, instead of the most honoured 

In early and middle years Glaisher was a 
frequent attendant at the annual meetings of the 
British Association He took an active part in 
its work, as secretary of Section A for a considerable 
period, and as a member of several committees 
dealing with tables of numbers, or with reports 
upon tho progress of various branches of mathe- 
matical science He was president of Section A 
at tho Leeds meetuig in 1890 his address dealt 
with relations between applied mathematics and 
pure mathematics, at a time when it still was not 
unnecessary in England to plead occasionally for 
a fuller recognition of pure mathematics 

It was a matter of course that he was a member 
of tho Cambridge Philosophical Society He often 
served on its Council m various capacities, fre 
quently contributed papers to its Proceedings, and 
was in regular demand as a referee upon papers 
contributed by others He was president of the 
Society in 1882-84 

Glaisher proceeded to the newly established 
degree of doctor of science at Cambridge m 1887 , 
at tho time of his death be had come to be the 
senior in standing among his fellow doctors He 
was made an honorary doctor of science by Dublin 
on the occasion of the tercentenary celebrations of 
Trinity College , and, later, he received the same 
honorary degree from the Victoria University He 
was one of the British honorary fellows of the Royal 
Society of Edinburgh, as also of the Manchester 
Literary and Philosophical Society , and he was 
a foreign member of the National Academy of 
Sciences of Washington He was also president of 
the Cambridge Antiquarian Sooiety in 1809-1901, 
an office that is uncommon for a man so actively 
engaged m mathematical teaching and research 
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and in the current administration of scientific 
societies (in the most restricted sense of the term) 
But, as already indicated, the study of pottery 
was one of his hobbies what began as a hobby 
developed into one of the absorbing interests of his 
life, and he became 1 “ one of the leading 
pottery collectors of his time His attention in 
this direction was at first occupied by Delft ware, 
but from the Dutch pottery he was led to take an 
interest in the English wares made in emulation 
of it, and so in other types of English pottery of 
early date The collection which he had been 
forming through a long period of years is, as regards 
the 17th and early 18th oentunes, the largest 
collection of English pottery ever made , and it is 
satisfactory to reflect that, by becoming the per 
manent possession of the Fitzwilham )raapum, m 
which a large part of it has already been for many 
years on view, it will be accessible to all who wish 
to study it ” It may be added that he had 
mado (and at the time of his death was still engaged 
m) a catalogue of his collection in nearly forty 
manuscript volumes, which may well prove a valu- 
able addition to the literature of ceramics 

When he was a lecturer at Trimty, Glaisher had 
his share of work that belonged to the ordinary 
round, such as astronomy or hydrostatics for the 
Tripos range, even a ‘ poll ’ lecture His happiest 
efforts wore devoted to subjects such as differential 
equations, combination of observations, elliptic 
functions In eaoh of these subjects his lectures 
in the late ’seventies were a revelation to students 
The Tripos was never mentioned the subject was 
expounded His exposition was the more lllummat 
mg because concurrently (though unknown to his 
class) he was writing paper after paper dealing 
with details unmentioned in the text books (if any) , 
and enterprising students were encouraged to pro 
ceed to original sources Such lectures were an 
intellectual treat Then his oourse on combination 
of observations was at once critical, synthetio, 
constructive , he was singularly clear in setting 
forth assumptions made and the restrictions lm 
posed by the assumptions But, above all, he 
revelled in elliptic functions It was not that he 
was opening unknown regions of new theories , at 
that date he never even mentioned the more com 
prehensive general theory of functions, scarcely 
known m Cambridge, even by title , but Ins results 
were a sheer development of Jacobi’s work, the 
calculations being made with the ease of a con 
trolling master Some of us who were members 
of his class used to believe that he had discovered 
all possible formulae m elhptio functions and q 
senes, which were being incorporated in an ex 
peoted treatise m the grand style His enthusiasm 
was infectious , m his lectures there was a human 
note, something of the nature of the man, a little 
fun, a little whunsioal touch now and then, not 
untypical of that geniality which marked his inter- 
course with fellow men 

Yet Glaisher never published a volume of his 


For the following entirante, extended from a put of (unnlgned) 
obituary notice of abater In the Tina of Dec 8 1988, I am Indebted 
to Ur Bernard Rackham, of the Victoria and Albert Muieum 
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own Perhaps the sheets of that treatise on elliptic 
functions existed only in our undergraduate 
imaginations , perhaps they ceased gradually 
when he found that much of his presentation of 
the subject was only an incident m the wider theory 
of functions Perhaps also, m the midst of his own 
researches, he was reluctant to devote the time and 
the labour that are demanded by the preparation 
of a continuous treatise , there is a germane passage 
m his presidential address to the London Mathe 
metical Society which might be an autobiographical 
confession of his own hesitation m attempting such 
a task But when others went forward, sometimes 
stimulated by himself, he was ever the first and 
the most generous m the recognition of their labour 
The tale of Glaisher’s separate papers, mathe 
matical and astronomical, was large, amounting to 
something like four hundred in all They were not 
distributed evenly over his long scientific life 
Thus, down to the end of 1873, when he was only 
twenty five years of age, he had published more 
than sixty papers, not all of them brief In the 
next ten years — with him, as with many men, the 
most prolific period of production — he published 
more than a hundred and fifty In 1883 he 
became tutor of Trinity, and held that busy office 
for the canonical period of ten years , even so, he 
found leisure enough to produce some fifty papers 
in that time , and he continued this rate of pro 
duction more or less to the end, amid the growing 
absorption of his pottery and, even latterly, m 
spite of the distractions of discomfort and pain and 
ill healt h 

The subjects over which his published mvestiga 
tions range belong to certain well defined regions 
Glaisher had an unfailing interest m the history of 
mathematios , he would range over the historical 
introduction of the plus and minus signs, over the 
work of Napier and Briggs in the construction of 
logarithms, to a treatment of recent changes m the 
Mathematical Tnpos Ho was fascinated by sheer 
arithmetical computation and revelled in the con 
struction of numerical tables , or he would be 
absorbed in the properties of certain numerical 
functions in the theory of numbers at large 
Weird senes and extracted identities were an un 
failing attraction for his mental activity Differ 
ential equations, mainly ordinary linear equations 
and their integration m senes, absorbed much of 
his earlier attention In England down to his 
time, progress m this subject had centred m 
formulse that were ‘ elegant ’ , ‘ symbolic ’ solu 
tions had been accumulated by the ingenuity of 
mathematicians like Leslie Ellis, Gaskin, Boole 
Of all this lore Glaisher was the master and, m its 

3 , a creator Yet, wandered he never so far 
, he returned tune and again to his beloved 
elhptio functions 

Mention also must be made of the addresses 
Glaisher prepared, some of them official, some of 
them personal tributes Among the latter may be 
recorded his Natube notice of Cayley, early in 
1895 his biographical notice of J C Adams, pre- 
fixed to the Scientific Papers ” and the intro- 
duction to the “ Collected Soientifio Papers of 
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H J S Smith ” He was at his appreciative and 
genial best in general addresses His careful 
lecture, delivered in the ante chapel of Trinity in 
1887, m commemoration of the bi -centenary of the 
publication of Newton’s “ Principia,” was a wonder- 
ful tribute to a great spirit His address as the 
president of the London Mathematical Society in 
1890 is a valuable monograph on the long history 
of the Senate House Examination, more commonly 
called the Mathematical Tnpos, since 1824 The 
last of his addresses, in 1926, already quoted, may 
contmue to stand as the best authentic history 
of the early stages of the London Mathematical 
Society, 

In person Glaisher was very tall, slim all his 
days, with an upright figure which even his long 
illness could only partially bend His smile of 
appreciation was delightful and infectious , when 
appreciation waxed into admiration, his attractive 
eyes could glow with sympathetic delight He was 
singularly fluent in speech, though he never 
aimed at eloquence , yet dignified passages abound 
in his formal addresses He was a don, not of the 
old fashioned type, scarcely indeed of any reoog 
msed typo , there was no shred of pomposity , 
there was a persistent note of good nature, not 
devoid of the occasional touch of whimsical mis 
chief, with which he sometimes would quiz too 
seriously solemn persons The deeper notes of 
human feeling were not wanting when, as occurred 
to him during his tutorship, he had to help others 
to face issues of life and death 

In mathematical science Glaisher now appears 
to have been a man mainly of stimulating influence 
upon others, and an inspiring teacher, rather than 
a pioneer whose manifold contributions to his 
science could be proclaimed as notable and 


memorable The earlier years of his teaching at 
Cambridge were a time of transition in the mathe- 
matical thought and activity of the University 
Cayley was almost a voice crying in the wilderness , 
and Glaisher himself described Cambridge pure 
mathematicians of those days as generals without 
armies When he ceased teaching, Cambridge pure 
mathematics had gone far beyond his active vision, 
mainly under men whom, as his students, he had 
encouraged and stimulated at the beginning His 
influence was rather that of the inspired preacher 
and herald His voice was that of a great teacher, 
yet not in any way similar to the great Cambridge 
coaohes of the past , for throughout his life he was 
ever a contributor to the knowledge of his science 
as well as a guide through ranges of knowledge out- 
side the conventional examinational learning He 
was a distinct personality in his day , a stimulus 
to other men, especially young men who came 
within the sphere of his influence , and ho has left 
a name, high among the noted names of his own 
generation, in two widely different fields of con 
structive thought and human activity A R F 

We regret to announce the following deaths 

Sir William Boyd Dawkins, F R S honorary pro 
feasor of geology and paleontology in the Victoria 
University of Manchester, the doyen of students of 
prehistoric man on Jan 15, aged ninety one years 

Dr H J H Fenton, IRS, honorary fellow of 
Christ’s College, and formerly lecturer in chemistry in 
the University of Cambridge, on Jan 13, aged seventy 
four years 

Prof Wm North Rice, emeritus professor of geology 
in Wosloyan University, president in 1891 of the 
American Society of Naturalists and a vioe president 
in 1906 of the American Association for the Advance 
ment of Science, on Nov 13, aged eighty throe years 


News and Views 


The paper by Prof A 8 Eddington on the charge 
■of an electron which appears in the January issue 
of the Proceedings oj the Royal Society (vol A, 122, 
p 358), and was read and discussed at the meet 
mg of the Society on Jan 17, is based upon the 
fundamental principles of the theory of relativity 
and of the new mechanics The so called exclusion 
principle of the statistics of Fermi and Dirac pre 
scribes an interaction of two electrons , this inter 
action is identified with their electuc repulsion, and 
the details of the latter phenomenon can thus be pre 
dieted on essentially statistical grounds The prob 
lorn is taken to be one of a ‘ space ’ of sixtoen dimen 
sions, and it follows that the ratio he lire* (where h, 
c, and e have their usual significance of Planck’s 
constant, the velocity of light and the electronic 
charge resjiectively) should be simply the number of 
symmetrical terms in an array of sixteen rows and 
sixteen columns, which is 136 The experimental 
value of the ratio is 137 1, but Prof Eddington 
believes that the discrepancy, although some three 
times the reputed probable error of experiment, does 
not originate with the theory Prof Eddington’s oon 
■oeption of the meaning of the factor 2»«’/Ac can be 
No. 3091, Vol 123] 


best given in his own words It “ expresses a kind 
of property attnbuted to eveiy pair of points m 
space , it turns space from a mathematical concep 
tion into a possible site of physical phenomena by 
associating with a pair of points some degree of 
probability that they may be the scene of this inter 
action There is no room for elaborate integrations 
or for differential equations in the theory of such a 
fundamental factor” Again “Modem theory has 
virtually abolished all structure of an electron,” and 
with this, the expectation “ that the value of e would 
depend on the singular solution of some differential 
equation expressing the transition from charge to 
field ” 

The issue of the Proceedings of the Royal Society 
for Dec 3 (Series A, vol 121, _No A788)is especially 
interesting to students of quantum mechanics , it 
contains no less than five papers which are excellent 
examples of the process of consolidation going on 
at both ends of the new theory Any new theory, 
naturally enough, especially one developed at the 
rate of the theory of quantum mechanics, is liable 
to be presented at first with a lack of complete- 
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ness, symmetry, or elegance The lack of such ele 
ments is of course no ground for criticism, but it 
may prove a stumbling block to further advances or 
cause unnecessary difficulty to the student At the 
applications end of the new theory we find here papers 
by Temple and Nordheim — one presenting with 
really delightful elegance the quantum theory of the 
scattering of electrons by the field of force of a bare 
nuoleus, the other completing the thooiy of the 
emission and reflection of electrons by clean motal 
surfaces- — a theory which is proving of great help in 
the understanding of thermionic phenomena At the 
foundations end of the theory there are papers by 
Eddington Whittaker and Flint These all aim in 
different ways at expressing the principles of quantum 
mechanics in more general or more symmetrical ways 
than have yet been achieved The results obtained 
at this end of the theory are always harder to appreci 
ate than those of the other end , but one cannot 
avoid the feeling that further steps in the develop 
ment of the foundations of the theory will not be long 
delayed 

On Jan 28 occurs the centenary of the death of 
Thomas T red gold, who, though he died at the early 
age of forty, yet during the last ten years of his life 
gave the engineering world three woiks of first class 
importance “Elementary Principles of t aipentry,” an 
1 Essay on the btrength of Cast Tron,” and a “ Treatise 
oil the Steam Engine " Though not destined to rise 
to the same eminence as his contemporaries Rennie 
t an ban n, 01 Stephenson, like them he started life with 
no advantage of envnonment, and like them he poH 
sessed an untiring indust ry Bornat Brandon Durham, 
on Aug 22, 1788, he received a village school educa 
tiun, and then at tfie age of fourteen was apptenticed 
to a cabinetmaker From 1808 until 1813 he worked 
as a journeyman carpenter m Scotland, from 1813 
until 1823 was an assistant in the office of a relative 
William Atkinson, a London architect and for the 
last few years of his life practised as a civil engineer in 
London His “ Principles of Carpentry,” of 1830, 
was the first serious attempt in England to determine 
practically and scientifically the data of resistance , 
his essay on cast iron of 1824 was the earliest sys 
tematic treatise on that subject while his book on the 
steam engine of 1827 was used by later writers, anil 
enjoyed a popularity equal to that of the later works of 
Bourne and Rankine Besides these separate works, 
which went through several editions, Tredgold wrote 
valuable articles in the “ Encyclopedia Rntannica,” 
Thomson’s Annals of Philosophy, and Tillock’s Philo 
sophtcal Magazine He died in London and was 
buried in St John’s Wood Chapel Cemetery 

The recent official announcement that the Govern 
ment will ask Parliament for a vote of 5J million 
pounds for future forestry work in Great Britain will 
be regarded with satisfaction by all who realise that 
tins matter is one of economic importance to the 
nation, and should stand outside of party polities 
The Forestry Commissioners were appointed, under 
the Forestry Bill of 1910, for a period of ten years, 
which comes to an end in Apnl of the present year 
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A sum of 3J million pounds was sanctioned for the 
first ten years’ work The Government now intends 
asking Parliament to sanction the continuance of the 
work of the Forestry Commissioners, increasing the 
grant for the next two ^ears by 2 million pounds 
In addition, the Commissioners anticipate receiving 
a total revenue from forest receipts of £ 1 400 000 
during the next ten years With these sums they 
expect to provide 225 000 acres of new plantations, 
to devote £1 000,000 to forest workers’ holdings, and 
to make giants for other purposes, including the 
planting of municipal and private lands and forestry 
education and research 

iHK ten years work of the Forestry Commissioners 
now coming to an end has not pioceedod without some 
of its operations being called in question in more 
than one part of Great Britain This has proved 
rather an unfoitunate aspect of the new work, since 
it has led to the attitude arid ai ts of the Commis 
sioners being regarded with suspicion by many who 
should have been secured as active allies From the 
professional point of view the forest policy of the 
Commission where such has been apparent is open 
to grave doubts The concentration foi example on 
the formation of conifei ous plantations ( 1 24,000 acres), 
and tho total neglect of our valuable British broad 
leaved species (4000 acres only m the period) has been 
strongly criticised Ontheothei hand, theCoinimssion 
has put through a great deal of good work, and its 
well wishers will hope to see it continued It may be 
suggested howev er, that the House of Commons, when 
considering this vote should make itself acquainted 
with the work undertaken during the past ten yeais 
Over that work the House has had little conti ol, since 
tho Commission unlike all othei departments of the 
State, is not undei a Mmistei of the Crown 

The second annual Report of the Oxford Pieserva 
tion Trust, recently issued, gives an interesting record 
of the past year’s achievements in the way of saving 
many of the sites in and around Oxford from the 
damage done to the amenities of the city by ill 
considered building operations An excellent maj> 
which accompanies the report shows five sevei-al plots 
of < ountry within the five mile radius which have been 
secured from the intrusion of the speculative buildei 
by private benefaction and by the present Trust and 
its predecessor The fauna anil flora of the Oxford 
district are well known to be of a nch and varied 
character, as was amply shown by the volume on the 
natural history of the district brought out under the 
editorship of Commander J J Walker at the time of 
the meeting of the British Association in 1 926 Even 
then the growth of the city hail done much to deprive 
the immediately surrounding country of its suitability 
for the support of wild life , but it is satisfactory to 
know that some compensation for the loss is to be 
found in the sites saved from further encroachment 
through the activity of the Trust In the words 
of Prof E G R Waters, speaking of the micro 
lepidoptera, “ the many sheltered woods and copses, 
rough pastures and swampy meadows, which are the 
principal habitats of these delicate and local insects, 
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have been much reduced by the constant advance of 
cultivation, oattle, building, and (most destructive of 
all) golf bnks , but the remarkable concentration of 
lepidopterous life in some of the surviving localities 
partly compensates foi what they have lost in extent ” 
The reconciliation of commercial with eesthetio aims 
within the city itself — a still more difficult problem — 
is also being taken in hand by the Trust, which makes 
a strong apjieal for pecuniary help 

At the time of writing, little is known about the 
strong earthquake that, at 7 24 a m on Jan 17, 
destroyed many buildings at Cumana, an important 
seaport town of Venezuela Though the damage to 
the town is considerable and is probably greater than 
the early reports indicate, the earthquake seems to 
have been far inferior in strength to the great shocks 
that destroyed the town on Oct 21, 1760, and Dec 
14, 1797 The latter earthquake, which occurred 
nearly two years before Humboldt’s visit to the 
country — he himself felt two of its after shocks on 
Nov 4, 1799 — is described m his “ Personal Narra 
tive ” (translated by H M Williams, vol 2, pp 
214 238, vol 3, pp 316 327) The number of lives 
lost was 18,000, while the first official estimate for 
the recent earthquake places the number at 30 
Humboldt notices that, both m 1700 and 1797, 
swellings were observed in the shoal of Morro Roxo, 
near the mouth of the Rio Bordones He traces the 
migration of the focus from the south coast of the 
Gulf of Canaco in earlier years to Cumana in 1797, 
and attributes it to the opening of new underground 
communications, and remarks that the rapidity with 
which the undulations are propagated to great dis 
tanoes proves that the centre of aotion or focus — he 
was one of the earliest to use this term — is very remote 
from the surface of the globe 

On Jan 19 a conference was held at the John Tnnos 
Horticultural Institution, Merton Park, London, 8 W , 
to mark the hundredth anniversary of the birth of the 
founder, John Innes John Innes was a city merchant 
of an old Scottish family, who with his brother bought 
a considerable estate in Merton, and while living there 
proceeded to build what was then the pleasant and 
almost isolated Huburb of Merton Park John Innes 
m his lifetime gave many examples of his generosity 
to his neighbours and finally left his rosidual property 
to found a school of gardening As the endowment 
promised to become of considerable value, the Chanty 
Commission, in drawing up the scheme for the 
administration of the trust, made provision for a 
research station which at the same time would train 
practical gardeners The Institution thus founded 
began work in 1908, and, being fortunate to obtain 
the late William Bateson as its first director, became 
immediately identified with the then young study of 
genetics 

The conference on Saturday last dealt with various 
aspects of polyploidy, as a source of species and 
horticultural varieties After Mr J B S Haldane, 
for the benefit of the non technical part of the 
audience, had explained what a polyploid was. Dr 
C C Hurst illustrated by referenoe to the genus 
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Roaa how cytology discriminates between species and 
varieties Prof E W MacBride objected that such 
distinctions are unknown among animals Prof 
Buggies Gates discussed the origin of polyploids, and 
the variation of the size at the cells with polyploidy, 
but, as he and other speakers pointed out, it is 
difficult to make any generalisation that will cover 
all the cases Dr C D Darlington discussed the 
pairing of the chromosomes in polyploids, and Mr 
J B S Haldane, in explaining the laws of inheritance 
in polyploids, showed that their structure involves 
such a complexity of combinations that the chance 
of fixing a particular variation is greatly reduced as 
oompared with diploids Dr C L Huskins dealt 
with polyploidy in cereals, where such important 
groups as the bread wheats and ordinary oats are 
hexaploids Mr M B Crane gave some remarks on 
polyploidy m Prunua and Rubus preparatory to a 
demonstration of some of the seedlings that hayb< 
been raised at Merton Miss Fellow demonstrates ‘ 
polyploidy m Primula kewenais, and Dr F W 
Sansome some of the tetraploid tomatoes that can 
be produced vegetatively 

Sir William Brago described recent progress in 
crystal analysis m his discourse delivered at the Royal 
Institution on Friday, Jan 18 Discussing the use of 
X rays in revealing the structure of solids, Sir William 
dealt with the results which have followed their 
application to the examination of alloys In pure 
oopper the atoms are piled together in close packing, 
like spherical shot , each sphere then touches twelve 
neighbours When a small number of zinc atoms are 
added, they distribute themselves at random amongst 
the copper atoms without disarranging the pattern 
very much But there is a limit to this addition If 
too much zinc is put in a new pattern is formed, in 
which each atom now has only eight neighbours 
As more zinc still is put with tho copper, a very com 
plicated pattern is formed the unit of which is 
twenty seven times as large as in the preceding case, 
and there are fifty two atoms m it , this alloy is very 
hard and brittle Curiously enough, there is an alloy 
of copper with aluminium, and again of copper with 
tin, in whioh the same properties are exhibited, the 
same pattern is found, and the same number of atoms 
in the pattern moreover, there is the same number 
of free electrons These cnnous alloys are composed 
of five atoms of copper to eight of zinc, nine of copper 
to four of aluminium and the third very approxi 
mately in the ratio of thirty one of copper to eight of 
tin In each case there are thirteen atoms to twenty 
one electrons These new and interesting results are 
due mainly to tho work of Owen and Preston, Bradley, 
and Bernal in England, Westgren and Phragm^n m 
Sweden They open up new ideas of the conditions 
in the alloy They suggest that we ought not merely 
to think of an alloy as a mixture of atoms, but in 
some cases at least as a mixture of electrons with 
atoms, tho latter having considerable latitude as to 
nature 

In his presidential address, delivered on Jan 16 lo 
the Royal Meteorological Society, on “Amateurs as 
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Pioneers,” Sir Richard Gregory stated that until rela 
tively recent times all soientifio societies were orgam 
sations of amateurs At a later stage, when their 
inquiries became of practical value, professional insti 
tutions are established, and much of the work is taken 
over by industrial or national services In the middle 
of last century, James Glaisher formed an orgamsa 
tion of voluntary observers for meteorological records, 
and the Royal Meteorological Society maintained this 
service until it was taken over by the Meteorological 
Office in 1912 The systematic collection of rainfall 
records, which was started by G J Symons in 1869, 
has similarly become part of the organised work of the 
Meteorological Office The systematic study of upper 
air conditions, now earned on for practical purposes 
of aviation, onginated with W H Dines and C J P 
Cave It was an amateur, Benjamin Franklin, who 
established the identity between the discharge from 
an electnc machine and lightning by his famous kite 
experiment in 1762 An amateur also, Oliver Hoavi 
side first pointed out that electromagnets waves 
might be reflected by a conducting layer in the 
upper an, now called the Heaviside layer, which 
makes radio communication around the world possible, 
and amateurs first established world communication 
with shoit waves 800 metres or less m length In 
transport also, through the experiments of Wilbur 
and Orville Wnght the conquest of the air has been 
due chiefly to the pioneer work of amateurs Fvery 
encouragement should be given therefore, to all such 
voluntary woikers in scientific fields 

Thf following officers wero elected at the annual 
general meeting of the Royal Meteorological Society, 
hold on Jan 10 — President ''Sir Richard Gregory , 
1 ice Presidents Mr R Amiston, Lieut Col E Gold, 
Mr I D Margary, and Mr R A Watson Watt , 
Treasurer Mr F Druce , Secretaries Dr C E P 
Brooks, Commandei L G Garhett, and Dr A Crich 
ton Mitchell , Foreign Secretary Mr R G K 
Lcmpfert 

Thk following officers were elected at the meeting 
of the Royal Microscopical Society oil Jan 16 — 
President Mr J E Barnard I ice Presidents Dr 
K S Clay, Dr J A Muiray, Dr A S Parkes, and 
Mi E A Robins , Treasurer Mr Cyril F Hill , 
Secretaries Prof R Ruggles Gates and Dr Clarence 
1 lernej 

Prof D’Arcy W Thompson, professor of natural 
history in the University of St Andrews, has been 
elected a corresponding member of the Soci6t4 de 
Biologie, of Pans 

Prof P W Bridgman, Hollis professor of mathe 
matics and natural philosophy at Harvard University, 
will deliver the Guthrie Lecture for 1929 of the Physical 
•Society of London on April 19 next 

Mr Francis P Le Buffe, managing editor of 
Thought, objects to a comment made in an article on 
“ Evolution and Fundamentalism,” in Nature of 
Dec 22 He did not in his article in A merica suggest 
“ that science should be looked on askance ” In a 
letter correcting this remark he adds, however, “ I 
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did most emphatically suggest that so called ‘ sclent 
ists ’ and romancing scientists should ‘ be looked on 
askance ’ ” 

Mb Thob J Offer, a member of the organising 
committee of the scientific, optical, and photographic 
section in the forthcoming British Industries hair, 
informs us that readers of Natubf who may be 
interested can obtain an invitation ticket to the Fair 
on application to the Department of Overseas Trade, 
35 Old Queen Street, S W 1 The scientific instru 
mont section of the Fair has grown considerably in 
size and importance (see Nature, 0< t 20 1928, 

p 631), and we hojie that all scientific workers who 
are at hand will take tho opportunity of visiting it 

On Tuesday, Jan 29, at 6 15, Prof Julian S 
Huxley begins a course of six lectures at the Royal 
Institution on evolution and the problem of species, 
and on Thursday Jan 31, Sir William Bragg gives 
the first of three lectures on the early history of X rays 
The Friday evening discourse on Fob 1 will be 
delivered by Prof J L Myres on geometrical art in 
south eastern Europe and western Asia, and on Feb 
8 by Mr C E R Sherrington on recent problems of 
rail transport 

At the monthly general meeting of the Zoological 
Society of London, held on Jan 16, it was stated that 
the total number of visitors to tho Society’s (.aniens 
during the past year was 2,225,662, the receipts 
amounting to £7 1 656, an increase of more than £3000 
as compared with tho previous year, and an increase 
of nearly £10,000 when compared with the average 
for the previous five years The year 1928 was by 
far the best in the history of the Society Tho visitors 
to the Society’s Aquarium during the year numbered 
444,177, the receipts amounting to £17,393, showing 
a decrease of £900 as compared with the previous 
year 

At the autumn meeting of the Iron and Steel Insti 
tute at Bilbao, Prof Henry Louis fonnoily profoBsor 
of mining and metallurgy at Armstrong College, New 
castle on Tyne, was unanimously nominated foi elec 
tion as the next president of tho Institute, and ho will 
take office at the annual meeting in London on May 2 
Prof Louis being a prominent citizen of Newcastle 
upon Tyne, the members resident in that neighbour 
hood considered that it would bo very appropriate to 
hold the autumn meeting of this year in that city, and 
the Lord Mayor and corporation of the city have sent 
a cordial invitation to the Council of the Institute 
to hold the meeting there The date of the meeting 
has been fixed for Sept 10-12 

Recent appointments to scientific and technical 
departments made by the Secretary of State for the 
Colonies include the following — Mr D P McGregor 
to be geologist in tho Gold Coast, and Mr K R S 
Moms, assistant entomologist in the same Colony, 
Mr J D Shepherd to be irrigation officer in the 
Agricultural Department, Palestine , Mr M Vardy 
to be manager, Experimental Fruit Farm, Sierra 
Leone , Mr E Messervy to be veterinary officer in 
Tanganyika Territory Among the transfers and 
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promotion* are the following — Mr H M Gardner, 
senior assistant conservator, to be conservator of 
forests, Kenya Colony , Mr L P Henderson, agn 
cultural instructor, Federated Malay States, to be 
superintendent, Agricultural Department, Nigeria 
Mr G N Sale, assistant conservator of forests, 
Cyprus, to be director of forests, Mauritius , Mr D 
Stevenson, deputy conservator of forests, British 
Honduras, to be senior assistant conservator of forests. 
Northern Khodesia 

A short catalogue (No 6) of books, mainly of 
botanical and zoological interest, has reached us 
from Mr J H Knowles, 92 Solon Road, S W 2 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — A full tune 
lecturer m electrical engineering in the Leicester Col 
lege of Technology — The Registrar, College of Tech 
nology, Leicester (Jan 31) A resident librarian at 
the Liverpool Medical Institution — The General 
Secretary, Medical Institution, Liverpool (Feb 4) 
A principal of the Kirkcaldy High and Technical 
School — Tlie Eduiation Offices, Kirkcaldy (Feb 9) 
A junior technical officer m the design section of an 
Admiralty Fstablishment at Portsmouth — The Score 
tary of the Admiralty (0 E Branch), W hitehall, S W I 
(Feb 9) A rosearch assistant in agricultural economics 
and a student assistant in agricultural economics in the 
Department of Agriculture of the University of Leeds 
— The Registrar, The Umversit j , Leeds (Feb 11) An 


assistant in pathological chemistry in the University 
of Cape Town — The Secretary, Office of the High Com- 
missioner for the Union of South Afnoa, South Africa 
House, Trafalgar Square, W C 2 (Feb 20) A bac 
tenologist in the department of agriculture of the 
Insh Free State — The Secretary, Civil Service Com 
mission, 33 St Stephen’s Green, Dublin, C 2 (Mar 
19) A senior lecturer in psychology in the Rhodes 
University College, Grahamstown — The Secretary, 
Office of the High Commissioner for the Union of 
South Africa, Trafalgar Square, WC2 (Apnl 1) 
Civilian education officers in the Royal Air Force Edu 
cational Service — The Secretary, Air Ministry, Gwydyr 
House, Whitehall, S W 1 An assistant master, to 
teach physics and mathematics, at the Guildford 
Junior Technical Sohool — The Clerk to the Governors, 
Technical Institute, Guildford A Government chemist 
for Fiji — The Private Secretary (Appointments), 
Colonial Office, 2 Richmond Terrace, Whitehall, 
S W 1 Short service officers in the Royal Air Force 
— 1 he Secretary, Air Ministry, Kragsway, W C 2 
Aircraft apprentices m the Royal Air Force — The 
Royal Air Foroe, Gwydyr House, Whitehall, S W 1 
A junior assistant (male) under the Directorate of 
Radiological Research, Research Department, Wool 
wich — The Chief Superintendent, Research Depart 
ment, Woolwich, S E 18 An assistant civilian 
experimental officer for a Governmental Experi 
mental Establishment — The Secretary, R E Board, 
14 Grosvenor Gardens, S W 1 


Our Astronomical Column 


New Comet Schwassmann Wachmann, 1929a — 
Prof A Schwassmann and Dr A Wachmann dis 
covered a very romarkable comot on Nov 15, 1927, 
at Bergedorf Observatory Ihoy have now found a 
second comet , tho following details have been com 
munuated in a telegram fiom the IAU Bureau, 
Copenhagen Time of observation Nov 17 u 22 11 
219” UT , RA 6 h 40” 32‘ , N Deol 20° 30', 
daily motion -28“,N 3', magnitude 11 The comet 
is close to the ecliptic, and was doubtless discovered, 
like the other one, in the course of the photography 
of minor planets that is carried on at Bergedorf If 
the motion continues slow, there ought to be no diffl 
culty in picking the comet up by Jan 25, the moon 
being then out of the way at the beginning of the night 

Recent Solar Activity A largo group of spots 
crossed the sun’s disc between Jan 11 and 23 The 
spots were in stream foimation with a large leader 
spot when Been on Jan 10, but when next observed 
on Jan 19, the group had altered considerably and 
the spots were breaking up No magnetic disturbance 
was registered at Greenwich about the time of central 
meridian passage of the group Besides this group 
there was another group, somewhat smaller, about 
00° of longitude eastwards and on the other side of 
the equator Particulars of position and area of the 
two groups are as follows 

No Date on Dine Centr^Meridlan j Mtltudc Msx Are , 

1 Jan 11-23 Jan 17 4 7° N 1/800 lofhemi 

2 Jan 10-28 Jan 218 11° S 1/1200/ sphere 
Sunspot activity during 1928 was considerable 

Notes on about a dozen large groups, each seen for 
at least two or three days as a naked eye object, were 
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given in Nature at their times of occurrence 
According to a report in Jour Brit Astron Assoc 
for December 1928, the mean daily area of spots for 
the year was about 1250 millionths of the sun’s 
hemisphere, as compared with 1058 for 1927 and 
1262 for 1920 The maximum of the present oycle 
is therefore not sharply dofined as was that in 
1917 of the preceding cycle The curvo for mean 
areas gives for tho present cycle a double peak in 
1926 anil 1928, whilst the curve plotted from the 
average daily number of spots, irrespective of size, 
gives a rather indefinite maximum centring about 1 927, 
although the top of the peak seems to have been 
reached in 1928 It may be anticipated that the sun’s 
activity will show signs of a decline during 1929 

Mars — Few results for the present apparition of 
Mars have yet been published , Dr W H Steavenson 
has noted the reappearance of a broad, oblique, dark 
marking sloping upwards to the right, south of 
Pandora J return V Astronomic for December contains 
some beautiful drawings made at the 1926 opposition 
by M E M Antomadi with the 0 83 m refractor at 
Meudon There is some trace of the above oblique 
bond Bhown on them He notes that m the regions 
enjoying summer there is a tendency for yellowish 
veils, which he ascribes to clouds of fine sand raised 
from the desert regions, to dim the surface markings 
The darker markings showed a great variety of tints , 
red, green, blue, violet, and brown all appear in his 
descnptions Solis Lac us was green m September 
1920, greenish grey in November, and brown in 
December This marking appears to have expanded 
in the north south direction as compared with former 
years 
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Research Items. 


European Gypsies in Egypt — In the Journal of 
the Oypey Lore Society, vol 7, ser 3, pt 2, Dr John 
Sampson, citing a paper published by Capt New bold 
which appeared in the Journal of the Royal Aexatxc 
Society in 1856, analyses a vocabulary there given o£ 
the Ghagars, one of the three gypsy tribes which the 
author met in Egypt The Ghagars themselves spoke 
of having brethren in Hungary, but this reference had 
been overlooked by later writers, who had not doubted 
that they belonged to the eastern Romani groups, 
which includes the Helebis of Egypt, the Nawar of 
Palestine, the Kurbat of Syna and Persia, and the 
Karaci of Asia Minor and Transcaucasia A re 
examination of the vocabulary, however, shows close 
affinities with the dialects of western Romani especially 
of the Balkan and eastern European gypsies, though 
coupled with borrowings from the eastern Romani 
with whom they obviously have been in contact for 
a considerable tune It would appear from their 
vocabulanal and phonetic peculiarities that the 
Ghagars must have originated in the region of Mol 
davia, of which Bukowina and Bessarabia are the 
modem linguistic representatives In 1322, Hymon 
Simeoms, in his “ Itinaranum,” recorded the existence 
of a people in Alexandria and Cairo who from their 
characteristics were clearly gypsies who had come as 
prisoners of war from the Danube, and though these 
are probably too early in date foi it to be likely that 
they are Ghagars, it is possible that the latter are 
transported prisoners of the later wars between Turk, 
Hungarian, and Pole m the seventeenth century 

Significance of the Moulting of Feathers — In 
a careful analysis of the succession of moults m the 
loggerhead shrike ( Lanins ludmncianus) and its sub 
species, Alden H Miller finds evidence of a correlation 
with climatic differences (Umv California Pub Zool , 
vol 30, No 13 , 1028) The adaptive significance in 
the moult lies in the need for keeping tho minimum 
level of plumage (or flight) efficiency as high as possible 
In the wings and tail this end is supposedly accotn 
plishod by the alternating moults of different senes of 
feathers, and in the remiges and rectnces, particularly, 
by the replacement of the least important feathers first, 
in order that more of the series mav be new when 
the most important feathers are lacking But this 
does not meet all the case The facts that the long 
contra! pair of rectnces and tho largest of the inner 
secondanea drop first, and that the alula and outer 
primaries are lacking at the same time, are not easily 
explained on the same basis The author reaches the 
conclusion, therefore, that although all phases of 
moult order must be adjusted at least to the extent 
that the birds are able to survive, there is still to be 
seen m the moult behaviour of certain feathers, m 
addition to adaptation, a definite reflection of either 
embryonic or phylogenetic homologies, or perhaps 
both The extent to which all these factors enter in 
vanous degree into the moults of different subspecies 
can only be elucidated by further investigation of the 
phenomena in this and other species 

An American Genus of Lizards — Knowledge 
regarding the genus Ctenoeaura, a senes of large tree 
and rook lizards, some of which may exceed three feet 
in length, has been unsatisfactory, and the extent of 
the unsatisfactonness may be gathered from John 
Wendell Bailey’s “ Revision," in which the 27 reputed 
species have dwindled under critical examination by 
more than 50 per cent (Proc U S Nat Mus , vol 73, 
art 12, 1928) The thirteen recognised species are 
confined to Mexico and Central America, ana the most 
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widely distributed, and at the same time the most 
primitive species, happens to be that first described 
m 1802 The new analysis shows that it is impossible 
to distinguish Ctenoeaura from allied genera by any 
structure of skeleton, and reliance has been placed 
upon the usual external characters Indefiniteness 
also shrouds the geological historv of the genus, but it 
would appear to be closely related to, and to have been 
derived from, a common iguanid stock, from the head 
quarters of which in central western Mexico it spread 
in even waves north and south At the present day, 
the transition in morphological characters from this 
centre of distribution is a gradual one, without any 
break in the senes These lizards are active and 
powerful, and are able to inflict nasty wounds by the 
use of their small sharp teeth, and by the lashing of 
their spiny tails 

Some Indian Fishes— Dr Sunder Lai Hora and 
Mr D D Mukerji give a detailed survey of the genus 
Eaomus (“Notes on Fishes in the Indian Museum, 
XVI On Fishes of the Genus Eaomus Swainson,” 
Records of the Indian Museum, vol 30, pt 1, 1028) 
Theee are small oypnmd fishes with elongatod and 
strongly laterally oompressed body, anil amongst 
other characters, with two pairs of barbels at the 
corners of the mouth, one pair short and the other 
pair very long, sometimes extending as far bock as the 
base of the anal fin These barbels give the fishes a 
peculiar and distinctive appearance The genus occurs 
in British India, Ceylon, Nicobars, Malay Peninsula, 
Malay Archipelago, and French Indo China The 
authors have reduced the Indian species, of which 
there were a number, to five Eaomus damcua is the 
commonest, inhabiting ponds and ditches , E altua is 
a Burmese spool os, a hno senes of which was purchased 
by Dr Annandale from the Mandalay market , 
probably the commonest sjiecies in Ceylon is E 
thermuicus, originally described from tho hot spnngs 
in Kanniya, but apjiarently no longer to be found in 
them In tho same volume of the Records the senior 
author desenbes a new species of Brachydanio and 
gives a fow notes on other Burmese fishes (“ Notes on 
Fishes in the Indian Museum XV") In part 2 
Mr J R Norman continues his report on the Indian 
HoteroBtomata (“The Flatfishes (Hetorostomata) of 
India, with a List of the Specimens in the Indian 
Museum," part 2), the first part having appeared in 
the previous volume The families Soleides and 
Cynoglossidse are now dealt with There are eight 
genera of tho Soleidre in Indian waters and three of 
the Cynoglossidic, by far tho larger number of these 
last belonging to Cynoglossus Plates representing 
four of the Soleid® show the striking form of Brachtrus 
macrolepis and three species of Zebnaa with their 
wonderful transverse markings from which the genus 
is named 

Bryozoa of the Australian Antarctic Expedi 
tion — Mr Arthur A Livingstone, assistant zoologist 
in the Australian Museum, Sydney, gives a detailed 
supplementary report on the Bryozoa of the Australian 
Antarctic Expedition, 1911-14 ( Scientific Reports, 
Senes C, Zoology and Botany, vol 8, Part 4, 1028) 
The first report was made by Mias L R Thomely 
and published in New South Wales by the Austral 
aaian Antarctic Publication Committee (Senes C, 6 
6, Polyzoa, 1924) It Was found, however, that the 
material sent to Miss Thomely was not oomplete, as 
a large portion of it had been overlooked Hence 
the present volume, in which tho original classification 
and many of the identifications have been considerably 
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altered Two of Miss Thomely’s new species have I Classification of Oceans and Seas — Oceano 


been placed in new genera Cellana metnbranacea 
m the new genus Mawaoraa, Aaptdoatoma obhqytum 
in the new genus Paeudocellarta Membranipora 
dongala Thomely is shown to be Ogtvalana lain 
(Kluge), and this forms only the second record from 
the Antarctic, Kluge's original description being here 
supplemented b> further notes The paper is lllus 
trated by beautiful photomicrographs by Mr (1 C 
Clutton and by clear diagrarnmatio text figures by 
the author 

The Plant Wall in the Liuht of Digestion 
Experiments —Max Rubner gives, m Die Natur 
unssenachaften for Nov 30, 1928, a general account 
of the physiological significance of the main oom 
ponents (pentosans, celluloses, and lignins) of the 
plant wall from the point of view of digestion expen 
ments that were earned out in Germany during the 
War and the immediate pOHt War period From this 
account, several conclusions of general interest 
emerge In experiments upon animals and upon man, 
there was often a remarkable difference in the degree 
of digestion of cellulose matenal from the same food 
stuff m different oxpenments upon the same subjects 
Some of this difference may be due to difference m the 
baotenal flora of the intestinal tract, but the differences 
are so marked that Rubner concludes they point to 
the existence of many different forms of cellulose 
As the same differences appeared when the punfled 
celluloses from these food products are fed to animals, 
it does not seem possible to attribute them to the 
different extent to which tho plant membrane is lm 
pregnated with fatty substances or lignins Rubner 
discusses the wide variations in the methods used by 
different investigators to separate the lignin from the 
plant membrane with the result that very different 
substanoes are probably included under this name 
In any case it appears from the analysis of pentosans, 
cellulose, and lignin in a vegetable food material, 
before and after its passage through the mammalian 
alimentary canal, that in many cases a certain amount 
of the lignin fraction must undergo digestion Whilst 
it is probably true that heavy ligmfication is associated 
with relative mdigestibility, it would not seem safe to 
assiune that the only constituent of a lignifled plant 
wall to undergo digestion is any inner lining of pen 
tosan character that may be present 

Nitbooen Cvcir in the Son — Carsten Olsen 
{Comp tea rendua du Laboratoire Carlsberg), working on 
the significance of the hydrogen ion concentration for 
the cycle of nitrogen transformation m the soil, has 
determined that ammonifioation can proceed in soils 
with pH values between 3 7 and 9 0, the procoss being 
most aotive when this value lies between 7 0 and 8 5 
Nitrification can prooeed in soils with pH between 3 7 
to 8 8, the optimum being at pH 8 3m soils noli in 
ammonia Under natural conditions, m soils with pH 
between 4 0 and 8 0, the rapidity of nitrification is 
determined by the rate of ammonincation, as the latter 
process limits the former In strongly acid soil which 
is rendered alkaline by the addition of calcium carbon 
ate, there takes place Very rapidly a powerful mtnflca 
tion unless it is necessary to add inoculating soil from an 
alkaline reacting soil Provided the nitrifying bacteria 
working in the acid soil are special kinds which cannot 
work in alkaline soil, the bacteria working in the alka 
line soil must either be found in small quantities in the 
originally acid soil or be introduced in dust The latter 
suggestions seem cjuite feasible, as the nitrifying 
organisms are not killed when soil containing them is 
dried out at ordinary room temjierature, and trans 
portation as dust from one locality to another is there 
fore possible 
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graphers have made several attempts to find a satis 
factory classification of oceans and seas, but no 
general agreement has yet been reached M C 
Vallaux has an article on tins subject in La Oiographte 
for September-Ootober 1928 (vol 60, Nos 3 4) He 
develops the idea that most classifications take too 
much aocount of the arbitrary divisions of the waters 
that are the outcome of practical use, and thus in con 
sequence the important physical considerations tend 
to be lost to sight The classification M Vallaux 
suggests is a simple one He recognises four oceans. 
Southern, Pacific, Indian and Atlantic The Southern 
Ocean has climatio limits, lat 35° S and the Antarctic 
Circle The others have mainly topographical boun 
danes, except that the Atlantic Ocean ends at the 
Arctic Circle in the north east Seas are divided into 
four groups Icy seas (mers glades) are the Arctic 
soa and the marginal Antarctic seas Garland seas 
(mers gutrlandes maulatres) include the Bering, 
Okhotsk, Japan, China, and Andaman Seas Mediter 
ranean seas, which gonerally have deep basins, mark 
lines of instability m the earth’s crust Lastly, 
shallow seas include the Persian Gulf, the Baltio, 
Hudson Bay the Gulf of St Lawrence, the North 
Sea, the English Channel, and the Irish Sea Accord 
mg to M Vallaux, calculations gives the areas of the 
oceans in millions of square kilomotres as follows 
Southern, 86 6 , Pacific, 120 9 , Indian, 42 4 , and 
Atlantic, 68 2 The areas of seas are also given in 
tho paper 

New Pendulum Apparatus fob Gravity Work 
— Interesting ami important advances in pendulum 
apparatus foi the determination of gravity are cm 
bodied in the new Cambridge apparatus described by 
Sir Gerald Lenox Conyngham, its inventor, at the 
Royal Geographical Society meeting of Jan 14 The 
instrument is made by the Cambridge Instrument 
Company Ltd , and many of its parts were specially 
designed bv the late Sir Horace Darwin The object 
aimed at was the determination of the time of swing 
to 2 « 10 7 second when the time is reducod to its 
estimated value under ideal conditions, that is, tn 
vacuo, at standard temperature, with an infinitesimal 
arc of vibration, and in a perfectly steady and rigid 
stand In the Cambridge apparatus, an airtight cliam 
ber is used and the pressure is reduced to between 
00 mm and 80 mm of mercury, the value being easily 
measured and controlled, while the pressure constant 
is well determined The rods which start or lift and 
lower the pendulums pass through stuffing boxes 
which possess an oil seal Tho pendulums are made 
of nickel stool, of the same composition as invar, and 
the temperature correction is small and well deter 
mined Provision is made for measuring the arc of 
swing, in order to allow for it In order to prevent the 
motion of the pendulum from Retting its case and 
stand m vibration, two pendulums, carefully adjusted 
to the same period, and swinging in opposite phase in 
the same plane, are used In order to eliminate any 
influence of movements of the pillar on which the 
apparatus may be placed, use is made of the device 
of Vening Memesz, in which a third stationary pen 
dulum of similar construction, and able to swing in 
the same plane, is placed between the two pendulums 
Tho optical arrangements for observing the motion 
of the pendulums are ingenious, and are described in 
detail in the account which is to appear m the Geo 
graphical Journal 

A New Method fob Investigating y Rays — A 
method for finding the direction of hard y rays which 
| does not require the delineation of a pencil by screens 
has been devised by W Bothe and W KolhOrster 
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It employs instead the fact that secondary electrons 
Which have been eet free by waves of very high fre 
quenoy move off from their parent atoms approxim 
ately in the direction of the radiation The trajectory 
of the electrons can be found by setting a pair of 
Geiger electron counters in various positions until 
they show a maximum number of coincident dia 
charges due to the individual electrons affecting eaoh 
in turn, when their common axis must be in the line 
of the incident 7 rays So far, the authors have only 
published a short preliminary account of their method 
(Die NatunmasenschafUn, Dec 7), but it has an obvious 
application to the problem of the origin of the cosmic 
rays, which can be particularly well studied by means 
of it because of their extremely short wave lengths 
They mention that when relatively soft rays are 
excluded by a filter of 10 cm of lead, the number of 
coincident dischargee of the counters whioh cannot 
be ascribed to the presence of radioactive substances 
is increased threefold by rotation of the detecting 
system f rom the horizontal to the vertioal 

Electric Heating and Ventilation —Most of 
tho problems connected with the electrical heating of 
rooms have now been satisfactorily solved A prob 
lorn which deserves more careful consideration, 
however, is that of the ventilation of electrically 
heated rooms, especially when they havo no chimney 
or when as is usually the case, the chimney has been 
bricked up In the case of large shops where thero 
are crowds of customers, the diffle ulties to be overcome 
aro many Messrs Bourne and Hollingsworth, Ltd , 
of Oxford Street, London, are to he congratulated on 
the arrangements they have made for heating, ventila 
ting, and coohng their departments A full account 
of the arrangements made is given in the Electrical 
Review for Jan 11 Provision has been mado with 
the Marylebone Corporation for a supply of 3500 
kilowatts The installation is probably tho largest of 
its kind in the world The floor space is 160 000 
square feet and the volume of tho air is two nulhon 
cubic feet The air is maintained at an average 
temperature of 62° F throughout all tho rooms and 
floors served It is also renewed seven times every 
hour The operating principle employed is that of 
blowing hot or cold air by means of fans into the 
various departments The temperature and volume 
of the air admitted is regulated from a central oontrol 
room From this room all the motors, fans, heaters, 
and dampers are controlled by switches The tempera 
tures registered at fifty appropriate places are indi 
cateil in the control room and four records can be taken 
simultaneously It is claimed that the temperature 
of the entire building can be maintained within one 
degree Fahrenheit no matter how the outside tem 
porature and the number of persons in the building 
vary This scheme was adopted as the estimates 
showed that it was cheaper tnan any of the others 
proposed 

Rowland’s Wave length and Tables — hor just 
over thirty years, Rowland’s “ Prelinunary Table of 
Solar Spectrum Wave longths ” lias provided the 
world with a valuable standard of reference But 
since it was published our standard of accuracy has 
risen, a new system of laboratory standards has been 
developed and adopted, and the time has cozqe for 
the “ Revision of Rowland’s Preliminary Table of 
Solar Spectrum Wave length,” with an extension to 
the present limit of the infra red (10,218 I A ) For 
this most valuable work we havo onoe more to thank 
the United States, and in particular Dr C E St John 
and his colleagues In their identifications of the 
lines they have many physical considerations unknown 
in Rowland's day to help them towards their de- 
cisions , in particular, the knowledge of the excita 
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tion potential required to raise the atom from its 
lowest energy state to the state in whioh it can absorb 
a given line is now very frequently known and also 
the groups of lines which should occur together Only 
one onticism need be made of the necessary economy 
in printing and choice of data to be given In Table VI 
the designations for excitation potentials correspond 
mg to trie higher terms involved in any transition 
might have been added This would have enabled a 
student to give the complete multiplet designation 
of any lino in which he was interested without refer 
enoo to the source used in preparing the mam table 
The list of references to these sources is not the least 
valuable part of the volume We mAy note that 
57 elements have been identified in the sun, and 32 
of these as ionised elements also No evidence of 
double ionisation has been found Of the 35 elements 
not identified definitely, 18 are doubtfully possible of 
detection Only 175 lines of intensity 2 or higher 
remain unidentified The work is a fine performance, 
and it is in its favour that it must leave the reader 
with an even higher opinion of the value and accuracy 
of Rowland’s original table than ho had before 

Contact Catalysis — The National Researoh 
Council of the USA has. recently published the 
Sixth Report of the Committee on Contact Catalysis, 
by R E Burk, in collaboration with other members 
of the < ommittoe (Reprint and Circular Senes of the 
National Research Council No 83 (Washington, D C 
National Academy of Sciences)) The report first 
appeared in the Journal of Physical Chemistry, vol 22, 
1928, p 1601 In addition to covering new develop 
ments, the present report summarises the five previous 
repoits, and an attempt has been made to include 
relovant work in other fields 

Alkyl Orthosilicjateb - -Tho Journal of the 
American Chemical Society for November contains 
an aocount by A W Dearmg and E K Reid of an 
improved method for the preparation of ethyl ortho 
silicate and the synthesis of a number of new 
orthosihcate esters Tho ethyl orthosilicate has boon 
converted into silica gel by the addition of the 
calculated amount of water together with 1 5 times 
its volume of alcohol This gel, which was free from 
strong electrolytes, showed the same absorption as 
ordinary silica gel obtained from sodium silicate, but 
had a greater catalytio activity A non aqueous gel 
was proparod by refluxing tho ester with acetic acid, 
excess of which was removed by dry benzene 

The Discovery or Ether - — The discovery of 
diethyl ether is usually attributed to Valenus Cordus 
(1515-1544) In an article in the J oumalfdr prdkhsche 
Chemie (Bd 120, 74 88, 1928) Dr Ernst Darm 
staedter critically considers Cordus’s account of the 
preparation of oleum mtrwli dulce and reaches some 
very interesting conclusions He shows that Cordus 
first mixod fuming sulphuric acid with alcohol and 
allowed the mixture to stand for one or two months 
At the end of this time the liquid was placed in a 
distillation apparatus and gently heated “ until the 
alcohol originally added ” was removed The tom 
pc ra tu re was then raised and the distillate collected 
Tins consisted of two layers, namely, water and the 
‘ sweet oil of vitriol ’ assumed by later writers to have 
been ether Darmstaedfcer points out that the 
properties of the oil as described by Cordus do not 
agree with those of ether, and demonstrates con 
olusively that the oleum vitnoh dulce must have been 
diethyl sulphate He believes that Cordus probably 
never once suspected the existenoe of the very volatile 
ether Cordus mentions that only a small yield is 
obtained, a statement in agreement with modem 
observations (Vilhers, 1903, says that 200 grams of 
ethyl alcohol yield only 39 grams of diethyl sulphate) 
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Annual Prize Awards of the Paris Academy of Sciences 


AT the annual publio meeting of the Pans Academy 
^ of Sciences on Dec 17, the prizes and grants 
awarded in 1928 were announced as follows 

Mathematics — The Poncelet prize to Gaston Julia 
for the whole of his mathematical work , the Fran 
ccBur pnze to Szolem Mandelbrojt for his work in 
mathematical analysis 

Mechanics — The Montyon pnze to Filippo Burzio 
for his work in ballistics , the Henn de Parville pnze 
to F C Haus for his researches m aeronautics 

Astronomy — The Lalande prize to Bernard Lyot 
for his work on the polansation of the planets , the 
Valz prize to Georges van Biesbroeck for the whole of 
his astronomical work , the Janssen medal to William 
Wright for the whole of his work 

Geography — The Delalande Gu^nneau pnze to Paul 
Serre for his scientific collections dunng the last thirty 
years , the Gay prize to Henri Gaussen for hiB contn 
buttons to the study of the flora, climate, and geology 
of the eastern Pyrenees , the Tchihatchef foundation 
to Eugdne Poilane for his botanical and entomological 
collections in Indo China , the Binoux pnze (in equal 
parts) between Carlos Ibafiez de Ibero for his work in 
connexion with the proposed tunnel under the straits 
of Gibraltar, and the late Paul Soulier for his work on 
the origin and evolution of the earth’s relief 

Navigation — The prize of six thousand francs to 
Dieudonn6 Costes and Joseph Mane le Bnx for their 
remarkable flight , the Plumey prize to Albert 
Thuloup for his memoir on tho fatigue of thin pipes 
Physics — The L Lacaze prize to Charles Mauguin 
for the whole of his work in crystallography , the 
Kastner Bouraault prize to Pierre Augor for his woik 
on the structure of the atom , the Hubert prize to Jean 
Granier for his book on electncal measurements , the 
Hughes prize to Jean Tlubaud for his work on the 
X rays . the Danton foundation to Pierre Bnoout for 
enabling him to oontinue his researches on the measure 
mant of radiation the Clement FtMix foundation to 
Paul Woog for the continuation of his work on oili 
ness 

Chemistry — The Montyon prize (unhealthy trades) 
to Mme Melanie Rosenblatt, for her work on the study 
of poison gas and of the means of protection against it , 
tho Jecker pnze to Victor Auger for tho whole of his 
work , the L La Caze pnze to Paul Pascal for his 
work in pure and applied chemistry , the Cahours 
foundation to Mme N Demassieux for her physico 
chemical work , the Houzeau prize to Albert Portevm 
for his work in metallurgy 

Mineralogy and Geology — The Victor Raulrn pnze 
to Joan Orcel for his work on the ohlontes , the Jaimes 
Hall prize to Jean Piveteau for his memoir on the 
Permian of southern Madagascar and its quadruped 
vertebrate fauna 

Botany — The Desmazidres prize to L4omdas Gn 
goraki for his work on parasitic fungi , the Montagno 
pnze to Roger Werner for his memoir on biological 
and expenmental researches on the ascomycetes of 
lichens , the do Coinoy prize to Mile GabneUe Bonne 
for her memoir on the pedicel and flower of the 
Rosaoese An honorable mention to (the late) Eugene 
Pemer de la Bathie 

Anatomy and Zoology — The Cuvier prize to Louis 
Boutan for the whole of his zoological work , the 
Savigny pnze to J L Dantan for his study of the 
plankton flora of the bay of Algiers and other bio 
logical work , the Jean Thore pnze to Etienne 
Hubault for his work entitled “ Contnbution k l’Otudo 
des InvertObrOs torrenticoles ” 

Medicine and Surgery — Montyon pnzes to Maunoe 
JSiirky and Ion Pavel (2500 francs) for their work on 
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the gall bladder , Edmond Papin (2500 francs) for his 
book on the Burgery of the kidney , Gustave Worms 
(2500 francs) for his memoir on the pathological 
anatomy of the thymus Honourable mentions 
(1500 francs) to Albert Berthelot, to Gaston Ramon, 
and to Mile Germaine Araoureux for their bio 
chemical researches on the toxins and their deriva- 
tives , to Charles Foix and Juhen Marie for their 
work entitled “ La sclerose o£r6brale centro lobaire k 
tendanoe symdtnnue, sea rapports avec l’enc6phahte 
p^naxale diffuse '* , to Edouard Schoull and Louis 
Weiller for their work on the use of creosote in the 
treatment of pneumococcus Citations to Pierre Dom- 
bray, Charles Lombard, Jean Nicolaldi, and to A W 
Turner and J Davesno The Barbier prize to Joseph 
Belot and Francois Lepennetier for their memoir on the 
radiographic anatomy of the normal skeleton , the 
Bryant pnze between Georges Blano (3000 francs) for 
his expenmental researches on herpes, and Edouard 
Rist (2000 francs) for his work on tuberculosis , the 
Godard pnze to Paul Bordas for his studies on the 
kidney and surrounding tissues , the Bellion pnze to 
No81 Fiessmger and Henry Walter for their work on 
the functional exploration of the liver and hepatio in 
sufficiency , the Larrey pnze to Antony Rodiet and 
Fribourg Blanc for their work on mental troubles and 
the War of 1014-1918 

Physiology — The Montyon pnze to Maurice Rose 
for his work on phototropism and on plankton , the 
La Caze prize to Louis Lapicque for the whole of his 
work in physiology , the Pourat prize to Robert 
Coumer for his work on the determinism of secondary 
sexual characters , the Martin Damourette pnze to 
Eugene Jamot for his researches on the treatment of 
sleeping sickness , the Phihpeaux pnze to Francois 
Granet for his work on the pseudobranch of fish 

Statistics — The Montyon pnze to Georges Darmois 
for his memoir on mathematical statistics 

History and Philosophy of Science — The Binoux 
prize to Andr4 Metz for his work entitled “ Une 
nouvelle philosophic des sciences Le causalisme de 
M Emile Meyerson”, the Henn de Pamllo pnze 
(2500 francs) to Alfred Chapuis and Edouard GMis 
for their book “ Monde des automates, 5tude his 
tonque et technique ” , also pnzes (1000 francs each) 
for the books 4 Science et travail Grande encyclo 
p6die illustr6e des nouvelles inventions ” (editor J L 
Breton) and “ Microbiologia aquana e teemea,” by 
Gino de Rossi 

Medals — Berthelot medals to Mme Melanie Rosen 
blatt, Victor Auger, and Albert Portevm 

General Prizes — The pnze founded by the State 
(Grand Pnze of the mathematical scienoes) to Georges 
Giraud for his work on partial differential equations , 
the Bordin pnze to Louis Face for his zoological work , 
the Lallemand pnze to Mile Femande Coupin for 
her work on anthropoid apes , the Vaillant pnze to 
Maunce Frechet for his work on abstract ensembles , 
the Estrade Delcros prize to Pierre Johbois for his 
chemical work , the Houllevigue pnze between Paul 
Danguy for his researches on the flora of Madagascar 
and of Sibena, and Mme Yvonne Qubler Wahl for her 
work on the geological survey of Franoe , the Saintour 
pnze to Emile Terrome for his researches on the physio 
logy of nutntion , the Lonoharapt pnze to Maunoe 
Javillier for the continuation of his work on the 
mineral composition of plants , the Wilde pnze to 
Albert P6rard for his work in metrology and physical 
optics , the C&mkrk pnze to Louis Biette for his book 
entitled “ Les ohemins de fer urbains panel ens ” j the 
Roux pnze to Frangois Divisia for his memoir on 
rational eoonomios . the Thorlet pnze to Adolphe 
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Richard , the Albert 1st of Monaco prize to A Cotton 
for the continuation of his researches on powerful 
magnetic fields 

Special Foundations — The Lannelongue foundation 
between Mines Cusco and Ruck , the Helbronner 
Fould prize to Mme Marcel Bertrand for assisting tho 
publication of the collected researches of the late M 
Bertrand 

Prizes of the Grandee Ecoles — The Laplace pnze to 
Pierre Robert , the L E Rivot prize between Pierre 
Robert, Alphonse Grange, Roger Dodu, and Marcel 
Davra 

Foundations for Scientific Research — The Tr&nont 
foundation to Andr6 Charrueau for his researches on 
the equilibria ot fluids , the Gegner foundation to 
Maurioe Vtees for his treatise on physical chemistry , 
the Jerome Ponti foundation to Pierre Cappe de 
Baillon for his researches on the teratology of insects , 
the Him foundation to Maurice Gevrey for his work on 
partial differential equations , the Henri Becquerel 
foundation to Paul L6vy for his works on functional 
analysis 

The Loutreutl Foundation 

The Academy received 31 requests for grants from 
this foundation, 25 of which were acceded to as follows 

National Museum of Natural History, 11,000 francs 
for the establishment of a catalogue of the books in the 
laboratory libraries 12,000 francs to the Ecolo Poly 
technique for the use of the library , 2000 francs to 
M Nicolas, director of the National Veterinary School 
of Alfort, for his biochemical researches on thiourea and 
its derivatives , 4000 francs to M Maignon for continu 
mg his researches, especially on the influence of the 
seasons and of the genital glands on basal metabolism 
and the specifio dynamic action of foods in the dog , 
4000 francs to the National Votorinary bchool of Lyons 
for the completion of sets of foreign periodicals in the 
library , 4000 francs to the National Veterinary School 
of Toulouse for additions to its library , 4000 francs to 
the National Agronomic Institute for the completion 
of sets of periodicals m its library interrupted by the 
War , 3000 francs to Paul Nottin for his researches on 
tho saccharification of starch 

Conservatoire national des Arts et Mitiers — 5000 
francs to L6on Guillet for the purchase of material for 
researches on the action of repeated stresses on metals 
and lor the development of installations for thermal 
treatment , 4000 francs to the library for the purchase 
of books 


Grants other than to Institutions — 5000 francs to 
Ren6 Jeannel for the publication of parts 67 to 59 of 
the zoological studies undertaken on material collected 
m the course of the expedition made by him (with M 
Alluaud) in Central Africa , 5000 francs to Louis Bazy 
for his researches on the curative and preventative 
properties of the bacillus of paratuberoulous enteritis 
of cattle and of its extracts , 5000 francs to Mme 
Delage as tho last contribution to the publication of 
the last volume of the biological annual , 1000 francs 
to Edouard Doublet for the publication of a histori 
cal work on Gustave Lambert , ^000 francs to Henri 
Douvill6 for the research m the field of fossils per 
nutting the completion of the study of the Rudist 
limestones of the Pyienoes , 5000 francs to the 

“ Faune des Colonies franQaises ” , 2000 francs to 
Gaston Fayet to ensure tho regular publication of the 
Bulletin of the Nice Observatory 5000 francs for the 
publication of material colleoted by tho cruises of the 
Travatlleur and tho Talisman , 6000 francs to Henri 
Humbert to contribute to his studios of the flora of the 
high mountains of Madagascar and its comparison 
with that of tropical Africa , 3000 francs to the Insti 
tut d’Optique for the purchase of books to complete 
its library 8000 francs to Jean Mascart to contribute 
towards the cost of printing observations of work 
earned out or centralised at Lyons , 5000 francs to the 
Pans Observatory for completing the publication of 
Lalando's catalogue , 8000 francs to the Zo Se Obsei 
vatory to assist in the publication of observations 
raado at this Observatory , 4000 francs to Jean 
Piveteau to undertake geological and palteontological 
researches in southern Tunis , 8000 francs to J 

Risbee for tho purchase of apparatus to enable him to 
on his biological researches in New Caledonia 
e Mme Victor Noury foundation between Fer 
nand Bloudel (4000 francs) for Ins work on tho geology 
of Indo China, Ren6 Fortrat (3000 francs) for his work 
on spectroscopy, and Lucien Klotz (3000franes) for his 
work in connexion with the rights of authors and 
scientific men and the protection of scientiflcproperty 
the Bouchard foundation to Constantin Toumanoff 
for the continuation of his researches on the normal 
and pathologioal (microbial diseases) physiology of 
insects , the Ray Vaucouloux foundation to Claudius 
Regaud for the whole of his work on the action of 
radium and of the X rays on normal and on patho 
logical tissues, with special reference to the use of the 
radiations in the treatment of various cancerous 
growths 


Annual Meeting of the Mathematical Association 


“ VITHERE you find a low standard of education, 
* ' there you find with it dark superstition and 
enslavement to formulae in every aspect of life ” No 
reader of Nature is likely to quarrel with this state 
raent (liberally misquoted from memory) with which 
Mr N J Chignell began his paper on The Use and 
Abuse of Formulae ” at the annual meeting of tho 
Mathematical Association on Jan 7 and 8 Happiest 
among his examples of the general formulas that are 
being questioned by a world awaking to thought, be 
fore he came to those whioh belong distinctively to 
mathematics or science, was this “That a cloth cap 
must always be taken off m the presence of a top hat ’’ 
Not many years ago, the ensuing discussion would cer 
tainly have brought to light some of our dear old 
friends with their final argument that “ memorising 
formulas gets boys through who are too stupid to pass 
m any other way ” These are not extinct , but “ the 
sun anseth and they get them away together, and lay 
them down in their dens" Even the examiner, 
formerly the arch enemy, looks now for understanding 


rather than memory, so Prof Neville told us 
there is much that the examiner can do to help, 
by forbidding the use of improved formulae or by 
setting a question to which no ‘ crammable ’ formulae 

* J)ne of the quaintest of our modem superstitions is 
that the common methods of voting give us the repre 
sentatives we want A singularly interesting paper 
by Prof J E A Steggall, illustrated by numerous 
examples from hiB own experience at Dundee, showed 
how remarkably effeotive they can be m giving ns 
just those representatives whom the majority de 
cidedly prefer to do without When two prizes for 
valour were to be awarded after the battle of Salamis, 
it is recorded that the commander of the contingent 
from every Greek state modestly recommended him 
self for the first prize and Themistocles for the second 
the system of counting first places only would have 
left the greatest soldier of his time at the foot of the 
poll Nearer home than that, it is no uncommon 
thing for A to be elected out of three candidates on 
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* first choice ’ votes alone, when actually a majority 
prefers if to A , and at the same time 0 is also preferred 
to A by a majority of the voters The impact of 
mathematical thought upon human affairs lags far 
bphind the work of chemistry, electricity and psycho 
logy in making a woild for man to live in this 
matter of elections of various kinds is conspicuously 
one m which the mathematician should feel his re 
sponsibihty for making to the national thought that 
contribution for which his gifts and training lit 
him 

Proportional representation, a plan lying outside the 
limits which time set to Prof Steggall s discussion, 
deserves from mathematicians (and others) far more 
notice than it has yet received , but this is distinct 
ively a method of olecting two or more it has nothing 
to tell us about the best way to pick out from a number 
of candidates the one who is preferred to the others 
individually b> the largest majorities of the voters 
If twenty such candidates compete for one place, wo 
should regard the contest as 190 duels between one 
candidate and another it is suipnsingly easy, both 
for voter and for oounter, so to arrange the elec 
tion that the algebraio sum of every candidate’s 
majorities in his 19 contests emerges directly from a 
single ballot 

It is safe to forecast that for some centuries to come 
“ Modem Mathematical Problems m Aerodynamics ” 
will beafruitful meeting ground for science and mat he 
mattes Prof H Levy’s researches into the vortex 
motion sot up in the air by the passage through it of an 
aeroplane’s wing deserves something better than the 
comments of one ignorunt of aerodynamics therefore 
let it pas* unsung, but not unhonoured 

“ Snould a candidate for School Certificate be a I 
lowed to take, in place of the Mathematics and Science 
Group, a Group containing Drawing and Music and 
possibly other subjects ? ’ This was the principal 
subject for general discussion — a somewhat one sided 
discussion, because, though on details there was as 
much divergence of opinion as one would expect, there 
was but little opposition to the general principle in 
volved that children well gifted and well taught in 
subjects of three different kinds should not be classi 
fled as educational failures because of weakness in a 
fourth Music, drawing and handicraft constitute a 
group at present generally inferior for certificate 
winning purposes to the other three, which are English 
subjects, languages, and the science mathematics 
group 

This arrangement finds few defenders some of 
its opponents are foi republican equality between all 
groups, others for supremacy of one only the English 
group A powerful advocate of this supremacy was 
Mr F H Knight, who boldly c laimed for English sub 
jects the place of honour as most of all a means of 
access to ‘ the things of the spirit,' without which other 
learning will not save the world Mr Knight also 
stressed the educational value of handicraft, not only 
as being for many children the only form in which 
solid geometry can be digested, but also for its in 
fluenoe on the development of mind on a wider scale 
than the mere book learner can ever appreciate 

Science and mathematics ai e strong enough to stand 
on their own merits without needing to entrench their 
position by decrying the value of other subjects 
Generosity, justioe, and common sense would alike have 
been outraged if the Mathematical Association had 
denied that to the artist his subject is of no less value 
than is ours to us Best of all, Demetrius the silver 
Bmith was conspicuous by his absence, “ which made 
silver shrines for Diana,” and whose trump card 
against a rival to his goddess was that " by this craft 
we have our wealth ” W Hope Jones 
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The Circulation of Seismological 
Information by Wireless Telegraphy 

[N a recent issue of Nature (Dec 22, p 968) a short 
1 account was given of the existing arrangements 
for broadcasting early information concerning lm 
portant earthquakes, and it was announced that the 
co operation of American seismological stations would 
commence this month 

The large earthquake which ooourred on Jan 13 
afforded an interesting trot of the scheme, and it is 
satisfactory to record that data from all stations 
issuing broadcast seismological messages were picked 
up by the Air Ministry and communicated to Kew 
Observatory An early knowledge of the position of 
the epicentre and of the time of origin was thus 
obtained The following table summarises the in 
formation received at Kew 



The agreement between the figures in the last column 
is satisfactory, and for a preliminary value of the time 
of origin we may atcept Oh 3m 6s GMT 
The accompanying diagram (Fig I) is taken from 



the globe on which the epicentral distances were 
marked off, the ares in the neighbourhood of the 
epicentre are shown From the intersections the 
epicentre is estimated to have been approximately at 
the point which is marked with a circle , that is, 
53° N , 153° E , in the Sea of Okhotsk near the western 
coast of Kamtchatka The initial impulse registered 
by the Kew seismographs (3 components) was suffi- 
ciently large to give a trustworthy estimate of the 
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bearing, -which, together with the epicentral distance, 
gives SO 0 N , 150° E , for the co ordinates of the 
epioentre This determination is marked by a cross 
on the diagram The agreement with the result 
obtained by using data for the seven stations is as 
good as could be wished 

The earthquake occurred in a region where such 
occurrences are frequent There were considerable 
earthquakes there on Feb 16 and Dec 28, 1827 


University and Educational Intelligence 

Birmingham — Mr R G MacGregor has been 
appointed lecturer in physiology 

The University Appointments Board has issued its 
fourth annual report The report shows a marked 
increase in the number of new graduates registered, 
and m the number for whom employment nas been 
found The demand for men and women with a uni 
versity training appears to be definitely on the m 
crease, iiarticularly in commerce and industry It is 
noted tnat of a total of 45 vacancies notified for civil 
engineers, 44 were for posts abroad A significant fact 
is that, of the 64 registered graduates who are unem 
ployed, 50 are seeking appointments in the teaching 
profession 

Cambridge — The official letter conveying the offer 
of the International Education Board of £700,000 on 
condition that within a few years the University finds 
a further £228,000, in addition to the £260,000 already 
secured for the new Library , has now been received 
and published It deals most generously and help 
fully with many minor points in connexion with the 
University, but there is a stipulation that no legacies 
shall be contributed towards the supplementary sum 
to be provided by the University, a stipulation not 
without interest to the University at the moment 

Three further benefactions are announced A very 
valuable collection of medical, engineering, elec tncal, 
and optical apparatus bequeathed to the University 
by the late Sir David Uoldgmid Stern Salomons (Son 
ville and Caius College, subject to the life interest of 
his widow, has now been offered by Lady Salomons 
to the University The late Dr J W L Glaisher, 
J nmty College, has bequeathed his mathematical 
books to the University Library and Ins collection of 
china and pottery and other works of art to the Fitz 
william Museum, with a sum of £10,000 to be applied 
in making provision for the care, preservation, and 
exhibition of the collection Messrs Bernard, Regi 
nald, and Kenneth Pretty have offered to the Umver 
sit V, at the wish of the late Miss Gwynaeth Pretty, 
Girton College, her residuary estate of the approximate 
value of £5000 for the furtherance of research for the 
prevention of disease The diseases in which tho 
testatrix was most interested wore those that cripple 
or disable m childhood 

Dr R A McCance Sidney Sussex College, has been 
appointed to the Pinsent Darwin Studentship m 
mental pathology 

Iuk Ella Sachs Plotz Foundation is at present 
assisting research on problems in medicine or surgery, 
especially group researches on a single problem , for 
example for the past five years the general subject 
of nephritis, and to a lesser extent internal secretion 
and infection, have been given special consideration 
Twenty one grants were made during 1928, of which 
thirteen were to workers outside the United States 
Applications for grants to be held during 1929-30 
must reach tho secretary of the executive committee, 
Dr Joseph C Aub, Huntington Memorial Hospital, 
695 Huntington Avenue, Boston, Mass , before May 15 
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Calendar of Patent Records 

January 87, 1778 One of the many improvements 
in the water closet was due to Joseph Bramah who 
was granted a patent for his valve ’ closet on Jail 27, 
1778 Bramah's was not only the pioneer in this type 
of closet but it also remained superior in its action to all 
the many in\ entions m the same class that followed it 
Tho modem water closet was first described by Sir 
John Harington in his Metamorphosis of Ajax,” 
published 111 1596, many years before it came into 
general use 

January 28, 1589 — The saltpetre monopolies of 
Elizabeth and James I are notorious from the fact 
that it was partly the abuse of their privileges by tho 
saltpetre moil appointed by the various paten teos that 
led to the popular agitation against monopolies and 
ultimately to the Statute of Monopolies of 1623 but 
there was at the time a clear case for the establishment 
of a national source of supply foi tho manufacture of 
gunpowder One of these patents was that grantal to 
George Evelyn, Richard Hills and John Evelyn on 
Jan 28, 1589 Certain districts, notably London, 
being already covered by other grants were excluded 
from its ojieration, but m 1591 a new grant was 
issued to the Evelyns that gave them a virtual mono 
poly George Evelyn was the grandfather, and John 
Evelyn tho uncle of the diarist 

J anuary 38, 1 724 The faking of expensive materials 
is not peculiar to the present day On Jan 28, 1724, 
a patent was granted to Robert Rednch and Thomas 
Jones as well for staining, voimng spotting, cloud 
ing, damasking, and otherwise imitating tho various 
kinds of marble, porphiry, and other nth stones ami 
tortoiseshell, on wood stone and earthenware and all 
and every such goods, wares, utensils, and things, as 
are cut, made, or fashioned thereout ” 

January 28, 1832 — Steel pen nibs wore known early 
in the last oentuiy but they were not extensively used 
until James Peiry who had been making them from 
1819 onwards, introduced tho use of i ross slits and 
apertures between tho shoulder and the point This 
construction he patented on Jan 28 1832 The firm 
of Perry and Co was foundod m 1829 

January 30, 1808 - The first band saw was patented 
in England by William Newberry on Jan 30 1808, 
hut it was thirty years and more before it < amo into 
iractical use, and it was m Prance where it was 
iilly developed The two p rein h patents of Mdlle 
t respin ( 1846) and M Perm ( 1853) may be regarded as 
the foundation of the modern band saw 

February 1, 1800 One of the earliest patents for a 
screw propeller for slaps was that granted to Edward 
Shorter on Feb 1 1800, for what he called a ‘per 

petual si ulling xnai hino probably intended to enable 
targe vossels to bo manoeuvred in ft ( aim Two or 
more blades similar to the sails of a windmill were 
mounted on a spar proceeding from any convenient 
part of the stem of the vessel olHquely downwards 
until its end dipped into the vnffter, a buoy being 
provided to prevent it dipping too far The spar was 
1 oimected by a Hooke universal jomt to a horizontal 
shaft, to which motion could be given by tho capstan 
worked by man power or by a steam engine Bv 
moving the spar tnufrversely the ship could be steered 
The invention is said to hove been successfully tried on 
H M Ships Dragon and buperb 

February 3, 1818 — The patent for Jeremiah C hubb’s 
original ‘ detector ’ lever lock is datod Feb 3, 1818 
The special feature of this lock was the use of a 
‘ detector ’ device which came into action immediately 
if a wrong key with too long a bit were used m an 
attempt to open the lock, and effectively blocked the 
bolt until re set by its proper key 
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Societies and Academies. 


Royal Society, Jan 17— A S Eddington The 
charge of an electron (see p 138 of this issue) — 
" * ?owler The thermionic emission constant A 
Nordheim s theory of the emission coefficient of elec 
trons from metals is used to explain the remarkable 
relation between the constants A and x of the therm 

ionic emission formula, first recorded by O W Richard 
son and recently reformulated by Du Bridge This 
theory regards the emission an due to the passage of 
electrons through simple surface potential stops and 
double layers to be calculated according to the wavo 
mechanics — J A Gaunt The triplets of helium — 
G Temple The tensona! form of Dirac’s wave equa 
tions Darwin’s transformation of Dirac’s wave func 
tions is incompatible with the theory of relativity 
Drnao s wave equations are cast into tensonal form, 
from which are deduced the Lagrangian function, the 
charge and current tensor the magnetisation and 
polarisation tensor, some assoc mted quadratic invari 
ants H M Macdonald The reflection and trans 
mission of electno waves at the interface lietwoen two 
transparent media D K Bhattacharyya On the 
analysis of the first spark spectrum of sulphur The 
data of Eder and Valonta between X3028 to X5819, and 
certain observations of Keeler and Lockyer regarding 
the occurrence of b’ lines m stellar spectra, are used 
Trie spectrum in the red region up to X7715 was also 
photographed, using neocyaume plates and a Wood 
type of discharge tube A band system in the red, 
seemingly analogous to atmospheric bands of oxygen 
has been found — J S Foster Effect of combined 
electric and magnetic fields on the helium spectrum 
Parallel electric and magnetic fields are applied to a 
helium source, and the light analysed by a prism 
spectrograph of high dispersion The effec ts in the 
parhelium and orthohelium spectra are clearly addi 
tive in the sharp and principal series anil for the com 
ponents of the diffuse lines which are resolved The 
magnetic separation is lndejiendeiit of the magnitude 
of the btark effect R W B Pearse The ultra 
violet spectrum of magnesium hydride ( 1 ) In addition 
to the well known visible (a) band system, two others 
a p system, represented by a strong band at X2430 
and a 7 system covering the range X5500 X2300, 
have been found in the ultra v lolot — J S Foster 
and W Rowles Patterns and Paschon Back ana 
logue in the (-dark effect for neon In an attempt 
to determine Stark patterns in neon, 150 lines were 
examined by the Lo Surdo method m fields as high as 
140 kv /cm An appreciable number of the diffuse 
and combination lines have a new pattern - J K L 
MacDonald Stark effect in a violet region of the 
secondary spectrum of helium Effects for twonty 
lines are observed m the region 3980 4080 A The l,o 
Surdo typo of discharge tube is used displacements 
are measured at a field strength of 95,000 volts por i in 
Certain apparently complex effei ts are resolvod into 
sunple displacements of closely lying lines — J S 
Foster and M L Chalk Relative intensities of Stark 
components in hjdrogon A report of a quantitative 
investigation of the relative intensities of the stronger 
Stark components 111 tho first four membors of the 
Balmer senes In all cases the results agree within 
experimental error with the new calculations by SohrO 
dinger 0 R Baldwin The relativity theory of 
divergent waves Tho solution given be Einstein for 
tho general problem of tho propagation of gravitational 
waves was used by Eddington to find the solution for 
waves created by a spinning roil An attempt is now 
made to discover all the non spurious waves of the 
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sable general character at infinity as Eddington’s — 
G W C Kaye and W F Higgins The thermal con- 
ductivity of solid and liquid sulphur The tempera 
turo range was 20° C 210° C A ‘ plate ’ method with 
a small temperature drop across the specimen was used 
— S Barrett and C P Stein On oromine chloride 
From spectrophotometnc observations on the colour 
changes on mixing carbon tetrachloride solutions of 
bromine and chlorine, the two halogens give an equili 
brium concentration of bromine ihonochlonde The 
formation of a chemical compound between them is 
further indicated by the appearance of a new ultra 
violet absorption band with its maximum at 3700 A , 
peculiar to the mixtures, and also by the fact that the 
colour change in carbon tetrachloride solution takes 
an appreciable time - C W Gibby, C C Tanner, and 
I Masion The pressure of gaseous mixtures (2) The 
compressibilities up to 125 atm , of helium, hydrogen, 
and ten mixtures of the two, at 25° and of each pure 
gas and an equimolecular mixture at seven tempera 
turns from 25® to 175° have been measured J Chari- 
ton and C A Lea Some experiments concerning the 
counting of scintillations produced by alpha particles 
(Part* 13) ( 1 ) Determination of the smallest amount 

of luminous energy perceptible by the eye (2) De 
termination of the efficiency of the transformation of 
the kinetic energy of the a particle into radiant and 
luminous energy for various zinc sulphides (3) In 
vestigation of the way in which the number of scintilla 
tions observed is affected by the numerical aperture of 
the optical system used 


Geological Society, Dec 19 — W J Pugh The 
geology of the district between Llanymawddwy and 
Llanuwchllyn (Merioneth) The roiks belong to the 
Bala anil the Valentian Series There are imjiortant 
lateral changes within the Bala Series, and thase 
reveal the transition from the succession described at 
Corns and Dinas Mawddwy to that around Bala The 
Bala rocks become more arenaceous anil more cal 
careous from south to north, and this general change 
m lithology is accompanied by a gradual miroase m 
tho number and vanety of shelly fossils Individual 
roiks are traied from the south to the Bala district, 
an<l direct correlation is made between rock group* 
represented by very distmit facies m tho different 
districts The district is situated on the eastern flank 
of the Harlech Dome, and the rocks strike from south 
south west to north north east They dip east south 
eastwards, but there is some minor folding There are 
important strike faults, which conceal parts of the 
succession 111 1 ertain localities The rinks are highly 
eleavod The strike of the cleavage planes ih approxi 
mately parallel to the strike of the strata, but the 
direction of cleavage dip is variable 


Paris 

Academy of Sciences, Dec 2tt — Paul Appell On 
certain invariants —Charles Moureu, Charles Dufraisse, 
and Pierre Laplagne Autoxidation and antioxygen 
action The catalytic properties of silicon boron, and 
their derivatives Details of results obtained with 
ten silicon conqjoimds and six boron derivatives with 
some typical curves — J B Charcot An arrangement 
allowing acoustic depth sounding 111 the polar regions 
Description of a modified Marti recorder and of results 
obtained by its use O Boruvka A class of minimum 
surfaces in a five dimensional space with constant 
curvature - Z Horik The curvature of non holo 
nome varieties — L Pirot Some determuiations of 
tho deviation from tho vertioal by means of the prism 
astrolabe Results of observations mode at Fort de- 
France (Martinique), Pernambuco (Bread), Lonent, 
Quiberon, and Brest — J Errera Molecular assoc la- 
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tions The relations between the viscosity of binary 
liquid mixtures and the polarity of the molecules of 
the constituents The following conclusions are drawn 
from available data when one of the components 
is dipolar and the other non polar, the viscosity curve, 
if not a straight line, is always concave When this 
curve is convex, the two components arc always 
dipolar -A Turpain and de Bony de L&vergne The 
magnetic held and Brownian movement — Maurice 
Curie and Adolphe Lepape The dielectric cohesion 
of the rare gases Bouty s experiments with helium, 
neon, and argon were repeated with purer material, 
and krypton and xenon were also examined In the 
sones neon, argon, krypton, and xenon, the dielectric 
cohesion increases with the atomic number — L 
Goldstein Some difficulties m the spontaneous 
emission of radiation — J Cayrel The effect of a 
magnetic field on the electrical resistance of a contact 
— G A Beauvais Very short waves The shoit 
waves described had a wave length of If} 20 cm 
They were reflected by parabolic and plane mirrors 
according to the laws of optics — Henri Belliot The 
development of inverted or solarised photographic 
plates after fixing — E Carrldre and P Castel The 
oxpenmental study of the transformation of chromates 
into bichromates --J Orcel and S Pavlovitch The 
microscopic characters of the oxides of manganese 
and of the natural inangarutea — P Sddallian, A 
Leuller, and Mme Clavel The distribution and 
stability of the antigen properties of the diphtheric 
toxin The r61e of the non specifw colloids 
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Fundamental Research in Chemical 
Technology 

I NDUSTRIAL research has of late been much 
before the pubho eye, and in consequenoe an 
appreciation of its utility, if not of its methods or 
its meaning, has become general, even common- 
place Moreover, the pubho has learned to look to 
the universities for the nurture of that kind of 
investigation which may equally be termed profit- 
able invention or pure research, according to the 
point of view of the observer Intensive and 
accurately directed attacks on specific industrial 
problems, organised by technical men, have scored 
many notable successes and made important con 
tnbutions to general scientific knowledge With 
a single industrial aim in view, however, the tend 
enoy has frequently been to ignore side tracks, 
whether or not they might lead to a broad highway 
of advance, and to reach the goal in ways that 
commend themselves to business men as economic 
ally desirable One would say nothing whatever 
to disparage or discourage this type of research 
Resting on fundamental bases usually already in 
existence — frequently on pillars which have been 
slowly and laboriously built up in the intellectually 
invigorating but financially rarefied atmosphere of 
a university — it has gone far towards consolidating 
the industrial position of Great Britain in the 
changed conditions of a post War world 

It is therefore well to have in mmd the character 
and the quahty of the work which is going on 
among the foundations of the industrial edifice 
During the past sixteen years there has, for 
example, been gradually growing up at the Im 
penal College of Science and Technology, South 
Kensington, a school of fuel technology and com 
bustion research, chemioal engineering and electro 
chemistry (together forming the Department of 
Chemioal Technology), of which the British Common 
wealth may well be proud Directed by Prof 
W A Bone, with the assistance of Prof J W 
Hinohley (professor of chemical engineering) and 
Capt G I Finch (assistant professor of electro- 
chemistry), and hitherto supported without any 
pubho appeal by the resources of the College 
supplemented by generous donations from external 
sources — an achievement of no mean order, since 
the financial provision required for buildings and 
equipment alone has already amounted to some 
sixty thousand pounds — it has now reached a con- 
dition in which, after patient preparation, it is on 
the point of launching a concerted attack on the 
oomplex problems presented by reactions between 
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gases trader extremely high pressures Little 
indeed is known concerning the domain to be 
explored, but its study elsewhere in one particular 
direction, namely, the catalytic interaction of 
hydrogen and nitrogen, has already resulted m the 
establishment in Great Britain of a great new 
chemical industry, comparable with that which 
originated from similar researches in Germany 
further, Prof Bone’s own work with pre explosion 
pressures up to 200 atmospheres or so has com 
pletely dispelled any reasonable doubt as to 
whether the excursion justifies the labour and cost 
which it must involve 

An example of the unexpected behaviour of gas 
mixtures when exploded at these pressures, m 
future to be regarded as moderate only, is significant 
It will be appreciated that, apart from chemical 
factors and the influences of temperature and 
pressure, other considerations such as radiation 
effects have to be taken into account in interpreting 
the experimental results obtained in the study of 
gas reactions under pressures higher than those 
normally employed Hence, by the activation of 
molecules, unexpected new reactions may play a 
considerable part in the changes which may be 
followed under such conditions In point of fact, 
Prof Bone and his collaborators have already 
found that whilst the replacement of even small 
amounts of carbon monoxide in admixture with 
air by hydrogen has a very marked influence in 
accelerating the rise of pressure on explosion, 
nitrogen retards the attainment of maximum pres 
sure to a surprising degroo , moreover, loss pressure 
is developed, and the subsequent cooling is re 
tarded Evidently, much of the radiation emitted 
by combustion of the carbon monoxide had been 
absorbed by the nitrogen (which thereby became 
activated) and afterwards liberated as heat 

The question of the effect of the presence of 
moisture on the combustion of carbon monoxide 
is also one to which a considerable amount of 
attention has been devoted Spectroscopic studies 
of flames of mixtures of carbon monoxide with 
hydrogen, and experiments on the relative ease 
of ignition of partly dried mixtures of carbon 
monoxide with oxygen, have led to the view that 
undried carbon monoxide interacts simultaneously 
with oxygen and with water molecules , moreover, 
the effect of pressure in overcoming the difficulty 
of causing a dry mixture of carbon monoxide and 
oxygen to bum is such as to suggest that at high 
initial pressures the former is the sole course of 
the reaction On, the other hand, in an ordinary 
water-gas flame the combustion is almost exolu- 
No 3092, Vol 123] 


sively indirect, and in either case the probability 
of some degree of aotivation or ionisation of the 
reacting gases oannot be excluded 

Although Prof Bone is actively developing 
investigation into certain catalytic reactions, and 
has designed and had built apparatus with the 
view of following up results which he has already 
obtained, his principal aim at present is to extend 
his fundamental studies of gaseous combustion and 
explosion in such a manner as would, but a few 
years ago, have been regarded as beyond the range 
of practical engineering politics The investiga 
tions, it must again be emphasised, are of an 
essentially fundamental character , whilst the 
results which will accrue can scarcely fail to be of 
major significance in modem practice, the pro- 
gramme will not be confined to immediate needs, 
or be conceived in narrow terms The tender plant 
of a new technique, almost a new science, will be 
encouraged to develop, to blossom, and to bear 
fruit under conditions which provide the best 
possible opportunities for healthy existence and 
natural growth Such conditions include the pro- 
vision of highly trained specialists to lead the 
teams ’ of researchers, the design and construction 
of new and costly apparatus, and — for the work 
is not without risk — ample space and especially 
appropriate buildings The nucleus of the staff, 
thanks to Prof Bone and his colleagues, is ready , 
a substantial portion of the new apparatus re- 
quired for the experiments in immediate prospect 
has recently been constructed at a cost of some 
13300 and as much work is already in progress 
as can safely be conducted in the limited accom 
modation offered by the uncompleted buildings of 
that department of the Imperial College That its 
activities, closely related as they are to the needs 
of the great industries of the mother land, should 
not be confined within metropolitan or even insular 
boundaries, is only to be expected 

The support which responsible commercial organ 
lsations have accorded, and continue to grant, 
to this department of the Imperial College is 
perhaps itself proof of a realisation that in 
dependence of thought and of action, such as is 
characteristic of the university and is associated 
with freedom in the exchange of views and ideas, 
is not at variance with aspirations and considera 
tions necessarily arising out of the hard facts of an 
industrial situation It is, after all, a wisely in 
voked co operation, rigid here and elastic there, 
between science and industry whioh best lubricates 
the wheels of progress without clogging their 
differential gear 
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The Conductivity of the Atmosphere 

The Electrical Conductivity of the Atmosphere and 
its Causes By Prof Victor F Hess Trans 
lated from the German by L W Codd Pp 
xvm + 204 (London Constable and Co , Ltd , 
1028) 12s net 

P ROF VICTOR HESS’S book on the oon 
ductmty of the atmosphere was published 
in German in 1926, and was appreciated as the 
first adequate account of the subject A hearty 
welcome to the English edition is assured The 
work deals m orderly fashion with the measurement 
of conductivity, with the nature of the ionisation 
to which conductivity is due, with the causes 
which produce ionisation, and with the processes 
by which ions are destroyed Of the causes which 
produce ionisation, the most important is the 
highly penetratmg radiation discovered by Hess 
himself, and to many readers the section dealing 
with this radiation will prove the most interesting 
part of the book The clear way in which the 
story is told and the restraint wdh which the 
author has abstained from spoiling the balance of 
the book will be admired, but we may regret that 
he has not gone into more detail, especially with 
regard to his own pioneer work 
The first step towards the discovery of the 
highly penetrating radiation was taken m 1901, 
when it was announced by Elster and Geitel, and 
almost simultaneously by 0 T R Wilson, that 
enclosed air was continuously ionised By 1903 
it was known that the ionisation was largely due 
to radiation which could be cut off by heavy screens 
surrounding the enclosure By 1908 it had been 
demonstrated that a large part of this penetratmg 
radiation came from the ground, but observations 
made at such places as the top of the Eiffel Tower 
hail indicated that the radiation did not decrease 
with increasing height so rapidly as had been 
anticipated In 1910 the first observations in 
balloons were published Hess not only improved 
the apparatus used for measuring the penetrating 
radiation in a balloon, but also made no less than 
ten ascents, the highest being to 6400 metres He 
found m 1911 that there was a slight decrease of 
the total radiation up to 1000 metres, then a slow, 
and finally a rapid morease of the radiation 
From this discovery he deduced the existence of a 
hitherto unknown radiation entering the atmo 
sphere from above and of greater hardness than 
the known gamma rays Hess’s observations were 
immediately confirmed by KolhOrster, whose 
highest ascent reached 9 km above ground 
No 3092, Vol 123] 


In the last few years there has been groat activity 
in tho investigation of the ultra gamma radiation 
in many parts of the world, notably in America 
It is generally believed that this radiation comes 
from outer space with no preference for any special 
parts of the sky Hess quotes the experiments of 
KolhOrster made on a glacier near the Jungfrau 
during three summers, from which it appeared 
that there was a diurnal variation with an amph 
tude of 16 per cent The maximum seemed to 
ooincide with the zenith position of the Milky 
Way and neighbouring regions of tho sky On 
the other hand, the latest observations, 1 those 
made by Steinke in the Engadme with improved 
apparatus, show no influence of stellar time 
Steinke’s apparatus was sensitive enough for the 
influence of varying barometric pressure on the 
absorption of the ultra gamma radiation to be 
measured Clearly, the extension of measure 
ments of the same order of accuracy to other 
latitudes is desirable It is to be noted that Hess 
still regards it as possible that the ultra gamma 
radiation is produced in the outer atmosphere of 
the earth in response to some stimulus from the 
sun He suggests that measurements of the pene 
trating radiation in the auroral zone would settle 
this question Less cautious philosophers are con 
vinced that the radiation comes from distant space 
In his Trueman Wood lecture, Sir James Jeans 
Rays ‘ There is no reason to doubt that it origin 
ates just where it ought to, namely, in the groat 
nebula) In a sense this radiation is the 

most fundamental physical phenomenon of the 
whole universe ” May we add that there is no 
reason to doubt that some day we shall have 
telescopes designed to give measurements of the 
ultra gamma radiation from individual nebulae, 
measurements which will lead to new knowledge 
of the structure of the universe 

Turning to the mam subject of the book, we note 
that the conductivity of the air near tho ground is 
such that the half time period for the dissipation 
of the charge on an exposed conductor is roughly 
16 mmutes The air at 9 kilometres conducts ten 
times as well Tho small ions to which the con 
ductivity is due have but short lives Their usual 
fate is to be caught by their larger neighbours, the 
Aitken nuclei, within a minute after their creation 

It is found that on land the small ions are mostly 
generated by radioactivity According to Hess’s 
summary, the radium and thorium emanation in 
the air produce about 6 ions per c o per second, 

• £ Stein Ice, Zi / Phut U pp 047 089, 1928. A be tract by Ucm, 
Xi / GwAw , 4, pp 181 123, 192S. 
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the a rays being the most effective The y- 
radiation from the radioactive substances in the 
earth accounts for 3 ions per o c per second To 
the 8 ions produced by radioactivity must be added 
1J produced by ultra gamma radiation, so that 
tty ions per c c are produced each seoond alto 
gather in the cubic centimetre The most con 
spicuous variations in conductivity at one plaoe 
are probably due to variations in the number of 
nuclei waiting to catch the small ions In a fog, 
the small ions are caught so quickly that the oon 
duotivity assumes a very low value On the other 
hand, variations between localities may be asso 
dated with the geological conditions which deter 
mine the radioactivity of the ground and of the 
emanation which is exuded from the ground The 
high potential gradient and low conductivity of the 
air near London may be attributed to the slight 
radioactivity of London clay as well as to the 
pollution of the atmosphere Hess points out that 
there is no part of the world for which the balance 
of ionisation is thoroughly known One factor has 
been observed by an investigator hero, another there 
Observatories equipped to record all the elements 
simultaneously and continually are required 

Whilst the ionisation over the land is mostly 
caused by radioactivity, that over the oceans is to 
bo attributed to the ultra gamma radiation It 
is perhaps a mere coincidence that the effective 
ionisation is about the same over land and sda , 
where there are several ionising agencies, there is 
also an excess m the number of nuclei ready to 
absorb the ions 

The important subject of the ionisation of the 
upper layers of the atmosphere is dealt with very 
briefly The introductory paragraph on the com 
position of the air in these upper layers requires 
revision already It is stated that the temperature 
of the atmosphere above 30 km is unknown, and 
the calculations made by Humphreys of the density 
at heights up to 120 km on the assumption of a 
uniform temperature of -66° are quoted The 
higher density required by the Lmdemann Dobson 
theory of meteors and by the records of ‘ abnormal 
audibility ’ is not mentioned Recent discussions 
of the auroral spectrum lend no support to the 
doQtnne that the atmosphere at 70-80 km and 
upwards consists chiefly of hydrogen The lm 
portance of these comments lies m the fact that 
Hess gives a table of the conductivity produoed by 
penetrating radiation The table depends on the 
assumed density of the air, and should therefore 
be used with great caution 

The sketch of the part played by the Heaviside 
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layer in the transmission of wireless waves is 
brought up-to-date, but there is no aooount of 
the evidence from terrestrial magnetism for the 
existence of such a layer This is the more 
remarkable, as it is mentioned that Balfour Stewart 
had “ advanced a similar idea ” in 1883, long 
before wireless telegraphy was thought of It is 
to be hoped that in another edition some account 
of the brilliant work of Schuster and Chapman m 
elaboration of Balfour Stewart’s idea will be given 
The book is a pleasure to read, not only on 
account of the clear exposition of the author, but 
also because of the smooth English of the trans- 
lator The stimulus to the study of atmospheric 
electricity will be felt m many quarters 

A work of this character has to be read back- 
wards and forwards, and it is therefore particularly 
unfortunate that the publishers have Been fit to 
print across the top of every pair of pages the 
same heading — the electrical conductivity of the 
atmosphere Such a heading does not help any- 
one who is looking for details of some special part 
of the subject It is to be hoped that when the 
second edition is produoed, the normal praotioe of 
varying the page headings from chapter to chapter 
will be followed F J W W 


Classification of the Higher Ferns 
The Ferns (Filtcales) , treated comparatively with a 
View to their Natural Classification Vol 3 The 
Leptosporangiale Ferns By Prof F 0 Bower 
Pp vw + 300 + 2 plates (Cambndge At the 
University Press, 1928 ) 30s net 

I N a book of some three hundred pages, beauti 
fully produced and amply illustrated, Prof 
Bower has now given us his considered views on the 
classification of the higher ferns Both author and 
publishers are to be congratulated on this work, the 
former on his consistent treatment of a truly diffi 
oult subject which has long called for revision, and 
the latter on the dignity of the volume itself 

With admirable open mindedness, Prof Bower 
tells us, m effect, that while as the work has ad- 
vanced, the older classification has suffered many 
changes m the light of the facts of development, the 
new classification now offered is by no means final, 
but must be used as the point of departure for 
further research, from whioh may later emerge 
other conclusions than those now adopted Re- 
luctantly one is forced to doubt the validity of old 
comprehensive genera of higher ferns, long accepted, 
as the evidence from development is laid open in the 
pages of this book, for the characters on which these 
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genera have stood provide, indeed, the only criteria 
readily available to the average worker in the field 
This, however, u inevitable to progress and we are 
given a new conception of affinity with loosened 
bonds, a wider view of the complexity of the prob 
lems of the ferns, and a readier understanding of 
the diverse origins of advanced organisms as a 
whole 

The classification now offered is based m part 
on characters of development, many of which are 
observable by the laboratory worker alone and 
involving for their fuller appreciation an extensive 
knowledge of the intimate details of growth This 
also is inevitable to progress and must lead m time 
to more m tensive study of the characters them 
selves, and, perchance to their widening or revalua 
tion as knowledge of fern physiology is advanced 
‘ To travel hopefully is better than to arrive,” is the 
faith of the author, who aims at no finality in the 
new classification offered but seeks to stimulate 
further inquiry on every possible line 

The general conception of the book is simple, in 
that it presents chapter by chapter, a bnef and 
clear statement of the varied views on affinity 
which have been held for the genera considered A 
central genus is then chosen examined in detail of 
habit, adult structure, and reproduction, and revised 
in the light of sporangial development, form, and 
spore production The same principles are involved 
as in the proceeding two volumes, with which the 
reader must be fully familiar if the author’s findings 
are to be grasped , for at many points the matter is 
condensed and argument on the significance of the 
characters considered is strictly avoided For this 
reason the book calls for intensive reading and 
might well have benefited by extended argument, 
for the characters of many of the genera considered 
are so varied — some being viewed as primitive and 
others as advanced — that a clear picture of the 
position of a genus can be readily obtained only by 
one familiar with the intricacies of the subject 
This is, however, of the nature of the case, as, for 
example, with the Pteroid ferns which have hairs 
or scales, solenoBtelio or diotyostelio conductive 
systems, open or reticulate venation, a double or 
single induHium, and may have the sporangial re 
ceptacle on the leaf margin or superficial with the 
sporangia spread in the Acrostichod manner 
It is only when the reader has fully studied in de 
tail the genera which the author has grouped round 
his central type* that the true value of hi* method 
is apparent It is then seen that his aim is not to 
reduce the fern* to a ready scheme for identification, 
but to give the reader a fuller view of the plasticity I 
No 3092, Vol 123] 


of living things, which, though loosely akin, have 
each gofie their own way m descent, and have at 
tamed a distinctive individuality which has not 
wholly masked their origin It is soon apparent 
that the characters of general anatomy are no longer 
to be expected to march abreast m the phyletio ad 
vance and that primitive features may persist or 
be lost at many points in the progression from the 
ancestral stock The spore bearing organs alone 
are then considered relatively conservative and 
trustworthy and to them the author s faith is 
mainly pinned Thus a sporangial mass of marginal 
origin may tend to pass to a superficial position m 
the development of the individual and to a greater 
extent in the race the order of sporangial develop 
ment may be modified the form of the sporangia 
themselves may be m a state of change, and the 
spore output may not yet have settled temporarily 
to a stablo condition 1 ho problem of the individual 
fern and its present state rather than its final rest 
mg place in a systematic scheme mdeed become the 
themes of the book and the reader finally emerges 
from an intensive struggle with characters which 
have only relative values, with a truer appreciation 
of the expressions of life than that with which he 
entered on his Btudy 

Some eleven chapters are devoted to the Daval 
loid Pteroid Gymnogrammoid Blechnoul Dryop 
teroid, and Dipteroid ferns and each is closed by a 
well chosen bibliography Of these the chapters on 
the Gymnogrammoids and Bleohnoids are intensely 
interesting, and to those who have worked with the 
cold systematic treatment of the older classification 
they are a revelation in evolutionary study 

It is not to be expected that in a study such as 
this, which seeks to loosen affinities, all the organisms 
considered should find a ready place m a systematic 
soheme Accordingly, a senes of genera, including 
Cyatoptena Acrophorus, Monachoaorum ProaapUa, 
Depana, and Salvtnia are treated apart in a chapter 
on uncertain affinities The treatment here is neces 
sanly bnef, and prefigures some later pronounce- 
ment when the field of fact is widened 

The two final ohapters are devoted to the sum 
mary of results and their beanng on evolutionary 
theory Here the author shows clearly thaif he 
views his study as indicating the present drift of 
evolution among the higher ferns rather than defin- 
ing clearly their evolutionary history, for which he 
offers a probable picture of earlier events rather than 
a definite demonstration, for the fossil record is too 
uncertain and fragmentary One may do well to 
read these ohapters in detail before the systematio 
study of the book is begun, as in them the viewpoint 
B 1 
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of the author is beautifully expressed towards sys- 
tematic study as a whole It may truly be said that 
with the preceding volumes Prof Bower has now 
given us a classical study on affinity, replete with 
suggestion for vork on many lines, and marked by a 
power of expression which many will envy and 
admire J MoL Thompson 


South African Desiccation and the Bushmen 

The Kalahari and its Native Races being the 
Account of a Journey through Ngamiland and the 
Kalahari, with a Special Study of the Natives in 
that Area By Prof E H L Schwarz Pp 
244 + 24 plates (London H F and G 
Witherby, 1928 ) lbs net 

1 AKE NGAM1 has played a conspicuous part in 
A the discussion whether South Africa is under 
gomg a progressive desiccation which threatens its 
whole future, or whether the climatic changes that 
have happened aro temporary fluctuations The late 
Prof Schwarz, during his ten years’ work on tho 
Geological Survey of Capo Colony, realised the extent 
to which some parts of the country have been im 
povenshed by drought He devoted himself to the 
question of how this alarming process could lie 
ohecked, and m 1918 published his well known 
scheme for the diversion of water from the Zambezi 
into the great depressions of Lake Ngami and the 
western Kalahari 

In 1925, while on the Kalahari Reconnaissance 
Expedition, sent by the Government to investigate 
his proposals, Prof Schwarz found tho country 
suffering from floods, and he returned by canoe from 
the Victoria Falls to Lake Ngami, which was re 
occupied by water, and down the Botletle River 
until it disappeared in the desert , ho then, by an 
arduous waggon journey, crossed the Kalahari to 
the railway at Palapye The book describes this 
journey, which is of special interest, as the country 
was then restored to the condition familiar from its 
description by Livingstone “ A country,” says 
Prof Schwarz, “ that had resigned itself to the 
condition of permanent drought was for a time 
gladdened by the sound of rippling water on all 
sides ” (p 13) A valuable table summarises the 
history of Lake Ngami from 1760, when it was 
dry , during the period when it was a great lake, 
from 1813 to Lmngstone’s visit m 1849, when it had 
then begun to decline , from 1854 until 1861, when 
it held some shallow water surrounded by reeds , and 
from 1896 until 1922, when there was no water, and 
the lake-bed was a dry plain The restoration of 
Lake Ngami is regarded as evidence of a oycho 
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climatio change The aooount is conclusive that 
Africa is not threatened by progressive natural 
desiccation 

The volume describes important features m the 
geology of the country The Zambezi Valley above 
the Victoria Falls is regarded as a recently made 
nft valley, seven miles wido, with fault walls 
250 feet high, and to this valley is attributed the 
diversion of the Zambezi and formation of the 
Victoria Falls The basin of Lake Ngami is de 
scribed as also due to a subsidence bounded by 
faults of recent date 

Prof Schwarz’s work was always characterised by 
variety of interest and daring originality, and these 
featuros are shown in his interesting account of the 
Bushmen Evidence is summarised to show that 
they ranged all through Africa, and into Asia, and 
it is claimed that some of the South African natives 
show Austraban and Patagonian affinities The 
Mongoloid featuros of some of them are attributed 
to settlements of Chinese in East Africa in the tenth 
and eleventh centuries This view is supported by 
reference to the Ming pottery found m Kenya 
Colony, but it is adequately explained as brought by 
the Arabs, who had acquired it dunng the overland 
trade between China and the Persian Gulf The 
migration of Malays to Madagascar is well estab 
lished, but Prof Schwarz claimed a Malay origin for 
the Makalaka who live at the normal end of the 
Botletle River, and of the Nyam Nyam of the Upper 
Nile In regard to the Hereros, the claim is quoted 
that their matnlmoal desoent is due to their ignor 
ance that man has anything to do with parentage, 
and a more reasonable explanation of that custom 
is adopted 

The book is a valuable contribution to the recent 
condition of South Africa by an exceptionally keen 
observer, who was never afraid of unorthodox de 
ductions 

Our Bookshelf 

Elements of Optical Mineralogy an Introduction 
to Microscopic Petrography By Prof Alexander 
N Wmcliell Third edition, revised and en- 
larged Part 1 Principles and Methods Pp 
vui + 238 (New York John Wiley and Sons, 
Ino , London Chapman and Hall, Ltd , 1928 ) 
17s Qd net 

Within the last few years there have been marked 
advances in petrographic microeoopioal technique, 
and Prof Winched, in the revised edition of his 
well known text-book, has incorporated selected 
examples in a chapter entitled “ Special Methods 
of Study ” Under this heading he deals with the 
application of Fedorow methods to the study of 
tnm sections, and m addition, the modem die- 
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pension methods of refractive index determinations 
with immersion oils The former are now in 
almost universal use on the Continent, and have 
been found to be mvaluable in the discrimination 
of plagioclase felspars The various adjustments 
of the universal stage are explained, and the author . 
gives full instructions for the location and plotting 
of symmetry planes and other symmetry elements, 
bringing out m a very clear manner the extreme 
simplicity of the raothod 

Dispersion methods are essentially an improve 
ment on the ordinary immersion methods of re 
tractive index determinations, the refinements not 
only increasing the accuracy but also decreasing 
tho number of oils necessary With the double 
dispersion methods, only thirteen oils are necessary 
to cover the whole range of refraclivo indices, 
ordinarily requiring about sixty oils The theory 
depends on the fact that increase of temperature 
decreases the refractive index of a liquid, whereas 
that of a solid remains practically constant, and 
decrease of wave length of light increases the re 
tractive index of a liquid to a much greater degree 
than that of a solid The amgle-dispersion method 
employs only tho first, while the double dispersion 
method employs both The measurements for 
the case of quartz are given as an example of the 
latter, and, in addition, dispersion curves for 
thirteen liquids are supplied 

The American Indian Frontier By Prof W C 
Macleod (The History of Civilisation Series ) 
Pp xxin + 598 (London Kogan Paul and Co , 
Ltd , Now York Alfred A Knopf, 1928 ) 
25 a net 

In the classification of the subject matter of “ The 
History of Civilisation ” Senes, Prof Macleod’s 
book on the Indian frontier falls into the section 
entitled “ Histonoal Ethnology,” being the fourth 
to be so included That such a section should 
prove of groat utility there is no question, though 
this is perhaps not the occasion to discuss whether 
the three volumes previously included conform 
strictly to its requirements , but there can be no 
two opinions as to the suitability for inclusion of 
Prof Macleod’s book He surveys frontier rela 
tions between European and Indian from the 
Indian side of that border lino, stressing the in 
stitutional changes from precedent conditions 
which have been brought about by contact and 
ending with an analysis of conditions as they are 
to day 

Prof Macleod has had a highly complex question 
to consider, which has involved the examination 
of a vast mass of detailed evidence The Colonial 
policies, for example, of the different European 
nations involved, whether m war or in peace, are 
alone an enormous labour to disentangle, while 
trade relations, if not so extended or complex, 
entail a most difficult and tedious research Prof 
Macleod’s book is a valuable contribution to ethno- 
logical and histonoal literature, but it is more than 
that It is a document which should serve as a 
guide and a warning in our relations with peoples 
of non European culture to day 
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Bibliography of Sponges, 1551-1913 By the late Prof 
G C J Vosmaer Edited by Dr G P Bidder and 
C S Vosmaer Rhell Pp xa+234 (Cambndge 
At the University Press, 1928 ) 15s net 
When G C J Vosmaer died m 1916, he left, all 
• but completed, a monograph on the sponges of the 
Bay of Naples, on w hich he had been at work for 
more than thirty years Those familiar with the 
fine quality of his work anticipated great thuigs 
from this monograph, and it is to he hoped that 
it may yet bo found possible to publish it Mean 
while the piety of his widow, Madame Vosmaer 
Roell, and of his friend Dr G P Bidder, has led 
them to edit and publish as a separate volume the 
exhaustive Bibliography of Sponges, 1551-1913,” 
which he had prepared for the monograph 

Lacking the final touches of tho compiler, whom 
no editor, however painstaking, can perfectly re 
lace, the bibliography, as Dr Bidder points out, 
as some imperfections, but they are not of a land 
or magnitude hkel> to impair seriously its usefulness 
Like most Continental bibliographers, Vosmaer does 
not seem to have been aware of tho rich store of 
bibliographical information contained in Mr B B 
Woodward s Oatalogueof thoLibrary of thoNatural 
History Museum ” No one, however, will in the 
future attempt the serious study of sponges without 
this volume at his elbow, unless he be one of those 
younger biologists to whom Dr Bidder feelingly 
alludes, who “ incline to cut themselves loose from the 
lengthening chain of literature, and to read nothing 
that has appeared more than tw onty years ago ” To 
these, a consideration of the concl udmg paragraphs of 
Dr Bidder’s preface may be strongly rocom mended 

A Textbook of Biochemistry for Students of Medt 
cine and Science By Prof A T Cameron Pp 
x+402 (London J and A Churchill, 1028 ) 

15# net 

Pbof Cameron’s book appears to be a useful 
addition to bio chemical literature , it provides an 
up to date and broad outlook on a subject which 
is advancing so rapidly that a chapter may become 
out of date even before it is printed The author 
feels that bio chemistry has its applications m other 
sciences besides physiology, and to break down 
some of the water-tight compartments which so 
often exist between them, has included chapters on 
the chemistry of immunology, on the utilisation 
of bio chemical processes in industry, and on the 
relationship of bio chemistry and pharmacology , 
in addition, chapters are devoted to comparative 
digestion, and to chemical actions brought about by 
moulds and bacteria In a future edition it Bright 
be advisable to amplify somewhat tho sections on 
internal secretions and the vitamins, substances of 4 
immense importance to the animal economy 
Although more suitable perhaps for the student 
of bio chemistry, the work could be read with profit 
by the medical student, and also by those who wish 
to be in touch with the latest developments of the 
subject Each chapter has a few references ap 
pended, chiefly to monographs or reviews, in which 
those interested can obtain the fuller information 
they may desire 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Raman Effect with Liquid Oxygen, Nitrogen, 
and Hydrogen 

In some experiments wo recently made to see if a 
Raman effeot could be observed with homopolar 
moleoules, we found that the spectrum of the light 
scattered by liquid air moluded six sharp and clearly 
defined Lines not included in the irradiating light, 
which was that from the mercury arc The wave 
lengths of these lines wore approximately 4317 7 A , 
*674 3 A , 5020 fi A , 4468 fi A , 4840 3A , and 4080 3 A 
They with their frequencies are given below 
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The experiment woe repeated with pure liquid 
oxygen and again with pure liquid nitrogen, and it 
was found that the wave lengths 4317 7 A , 4874 3 A , 
and 5028 6 A only were obtained with liquid oxygen, 
and the wave lengths 4468 0A ,4840 3A,and 4980 3 A 
only with liquid nitrogen The existence of two of 
the Raman lines with each liquid can be explained 
by supposing them to arise from irradiation by light 
of the two wave lengths 4358 A and 4047 A The 
frequency differencefor themeroury hne4047 A and the 
Raman oxygen line 4317 7 A is 1562 cm ■*, and for the 
mercury line 4368 A , and the Raman oxygen line 
4674 3A is 1661 om _l With the nitrogen lines, the one, 
4468 9 A , has a frequency difference with the mercury 
line 4047 A of 2335 om - 1 , and the other, 4840 3 A with 
the mercury line 4358 A , one of 2322 cm 

It would seem that a mean vibration frequency of 
approximately 1551 5 cm '* was involved in the 
Raman effect with liquid oxygen and a mean vibra 
tion frequency of approximately 2328 5 in the Raman 
effeot with liquid nitrogen 

From the Bulletin of the National Research Council, 
vqj 11, Part 3, No 57, on “Molecular Spectra m 
Qases,” p 232, 1554 cm 1 is indicated as the primary 
vibration frequency of the oxygen molecule in its 
normal state, and 2331 cm as that of the nitrogen 
molecule in its normal state The two quantum vibra 
tion state of oxygen would appear to be J085 om 
and that of nitrogen 4833 cm 

Our results would suggest that the primary vibra- 
tion frequencies are the ones involved in the produc- 
tion of four of the Raman lines observed by us The 
other two lines, it would seem, are produced by 
absorptions corresponding to the frequencies of the 
seoond vibration states of the two elements, for if 
with oxygen the exciting mercury line is taken to be 
4358 A , the frequency difference between it and the 
Ramon line at 6026 5 A is 3049 om 'Sand with nitrogen, 
if 4046 6 A of mercury is taken as the exciting fine, 
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the frequency difference between it and the Raman 
line at 4980 3 A is 4632 cm 
In experiments with liquid hydrogen irradiated 
with light from the mercury arc, we found that in 
addition to the usual mercury lines there were included 
m the spectrum of the scattered light lines oorre 
spending to wave lengths 4426 8 A , 4473 1 A , and 
4863 5 A These with their frequencies are given 
below 
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By the use of suitable light screens, it was found 
that 4428 6 A and 4473 1 A were excited by the radio 
tion 4358 3A .and 4863 5A by radiation 4046 8A The 
available data on the band spectra of hydrogen enable 
one to show that 347 om and 578 cm - l are the 
frequencies corresponding respectively to 0 - 2 and 

1 — >-3 rotational transitions for hydrogen molecules 
m the zero vibrational state It can be shown, too, 
that 4159 om -* is the frequency of a 0 — >■ 1 vibra 
tional transition for hydrogen molecules in the zero 
vibrational state From the numbers given m the table, 
it will be seen that the Raman effects we observed 
with hydrogen were due to these three transitions 

The results are interesting in that they constitute 
a senes of violations of generally accepted selection 
rules They show (1) that Raman effects can be 
obtained with homopolar molecules, (2) that part of 
the energy of light quanta can be taken up directly as 
rotational energy, the balances appearing as quanta 
degraded in frequency, and (3) that two quantum 
rotational transitions can bo demonstrated in con 
nexion with light scattering phenomena 

The results of the experiments, moreover, constitute 
experimental proof of the correctness of Dennison’s 
vipw that hydrogen at low temperatures must be 
regarded as a mixture of two effectively distinct sets 
of moleoules, symmetrical and antiaymmetncal 
According to our results, we have in liquid hydrogen 
(1) some molecules in the zero vibrational and zero 
rotational states, and (2) others in the zero vibrational 
and first rotational states Our m tensity measure- 
ments show that there were m the latter states con- 
siderably more (about twice as many) molecules them 
in the former ones The ‘ distinctness ’ of the two 
states is emphasised by the fact that no Raman effects 
were obtained corresponding to 0 — >- 1 or I — >- 2 
rotational transitions J C McLennan 

J H McLeod 

University of Toronto, Dec 20 


The Understanding of Relativity 

May I have space for a last letter about the diffi- 
culties of the ordinary man with respect to relativity 
and kindred puzzles ? Of oourae there is such a thing 
as relativity We take it into account m daily life 
But I cannot believe that modem mathematicians 
have overthrown fundamental axioms of thought 
Such dictionaries as I have consulted define parallel 
lines as those which keep equidistant from each other 
But a spiral wound around a straight line might keep 
equidistant, and yet not be parallel Presumably 
parallel lines are those which keep equidistant on the 
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same plane If that be true, lines of longitude are not 
parallel for even an inch But if lines were drawn 
from points at a given distance on opposite sides of 
one pole to points m similar relation to the other pole, 
they would be parallel — like lines of latitude drawn 
equidistant from the equator To define parallel lines 
as those which meet at infinity is merely to confuse the 
learner by giving a contradictory meaning to an old 
word It may be that lines which seem parallel in per 
oeptual space are found to be convergent, when more 
than three dimensions are brought into consideration , 
but that proves not that a fundamental axiom of 
thought (that things cannot both be, and not be, at 
the same time) is wrong, but only that our senses 
deceive us 

I write as a representative of the ignorant crowd I 
have a notion (founded not on knowledge, for the 
higher mathematics are beyond roe, but on hearsay) 
that mathematicians have reached their conclusions 
by taking space of more than three dimensions into 
account I cannot perceive such apace, and therefore 
cannot imagine it, and I am sure that no mathe 
matician is better able We can imagine only in 
terms of the senses which we have already used Be 
cause I have seen, I am able to picture a dragon such 
as was never yet on land or sea But a congenitally 
deaf man has no conception of sound, and one who 
was bom blind thought that scarlet was like the sound 
of a trumpet Since our senses do not reveal more 
dimensions than three, we can gather no clearer eon 
ception of four or more them the congenitally blind or 
deaf have of sight or sound Nevertheless, on pro 
duction of evidence, we may believe in these mconceiv 
able dimensions just as the blind or deaf believe in 
sight or sound 

Doubtless many aspects of reality are outside the 
range of our senses If I am right as to what mathe 
maticians have been at, all this seems simple If, by 
taking more than throo dimensions into acoount they 
have boen able to predict truths hitherto unknown to 
us then we must accept their evidence, and believe, 
for example, that lines that seem straight or parallel 
to us are not really so But the work of mathematicians 
is one thing , the work of those who expound it to the 
ignorant is another thing For example, it is one 
thing to say that the straight or parallel lines of our 
perceptions are not really straight or parallel , but 
quite another thing to declare that space itself is 
curved, and therefore that straight lines curve and 
parallel lines meet In other words, it is one thing to 
say that our senses are defective, and another thing 
to announoe that contradictory statements are both 
true G Archdall Reid 

20 Lennox Road South, 

Southsea, Jan 11 

On page 84 of Nature for Jan 19, Mr MoLennan 
expresses polite surprise that I allow myself to accept 
results, even on good evidence, which sire repugnant 
to unmstructed oommon sense, or in other words, 
which run counter to the prejudices bom of life 
long experience Unfortunately, it has been my lot 
to come across phenomena so superfioially alien 
to oommon sense that they are not acceptable to 
the soientific world, though they nevertheless pre 
sumptuously ooour Apart from those untoward 
happenings, however, and on more ordinary lines, 
we have to admit that oommon sense is not always a 
trustworthy guide m the face of evidence to the 
contrary Even 1 and 1 are not always 2 when the 
units are concrete things, especially when the element 
of time is allowed to fimotion If they are mercury 
globules, in a httle while the result may be still 1 , 
whereas if they are amoeba the result may be 4 
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Simple addition is not always the correct rule for 
compounding quantities , any more than the rule 
of three need be valid when simple proportion is not 
guaranteed 

The compounding of two velocities certainly looks 
as if it should be done by simple addition , but we 
must remember that the speed of a body moving on 
the earth is not an absolute or complete specification 
Something has been ignored Both Bodies are moving 
through space and spaoe (or ether) has an unknown 
constitution It is certainly afflicted with something 
which poses as a constitutional velocity, — a constant 
which declines to be ignored m extreme oases, and 
which we call c So our ordinary velocity v may more 
stnctly or fully be specified as v/c, for it is a fraction 
of the fundamental velocity in space Henoe when 
compounding u/c with e/o, to get the result w/c, simple 
addition turns out to be insufficient , the produot 
uv/c* is involved as well Many a schoolboy has 
found, to his chagnn, that tan(o + b) must not be 
written down as tan a + tan b, but that the product 
tan a tan b is mvolved as well That velocities ought 
to be compounded m this semi trigonometrical 
fashion is not the least obvious, but that the fact is so 
may be intensely important , for it suggests that in 
space there is something rotational, which makes no 
appeal to the senses and can be ignored by engineers 
and practical people, though it may not be ignored by 
physicists 

To take another example The velocity of light in 
stagnant water is c/m, and if the water is flowing in 
the same direction with velocity v, common sense 
might say that the resultant velocity of the light 
should be c/m + 1> , but that is not what Fizeau found 
to be true He found experimentally, what Fresnel 
had previously predicted, tnat c/m* must be subtracted 
from the sum in order to give the true result 

All these queer rules of composition follow from the 
Larmor Lorentz transformation, which was invented 
some years before relativity was heard of , though it 
was Einstein who seised the idea, boldly reclaimed it 
from abstraction, and applied it to actuality, m spite 
of the strangeness and apparent absurdity of some 
of the results Would that Bcience generally might 
gradually perceive that occurrences apparently pre 
posterous may nevertheless be true 1 The universe 
is regulated by sense, no doubt, but not by common 
sense or unmstructed prejudice 

In conclusion, I quite sympathise with Mr 
MoLennan, and indeed with the others, m their 
temporary bewilderment Odd results ought not to 
be accepted too cheaply Oliver Lodge 

Norm an ton House, 

Lake, Salisbury, Jan 20 


Mr McLennan says (Nature, Jan 19, p 83) that 
V + v~ V is incompatible with oommon sense Is 
P + p-P equally incompatible, where /> is density 
and is he forced to believe that the density of a 
mixture must always be greater than that of either 
of its components T Doubtless ho will say, No If 
he will consider very carefully why he thinks velocity, 
but not density, must be additive, he will probably 
arrive at a solution of his other difficulties 

N R C 


An Iodine Liberator from Laminaria 
An aqueous extract of fresh fronds of Laminaria 
will, when acidulated, liberate iodine from potassium 
iodide 

This fact, recently observed by me, does not seem 
to have been previously recorded It suggests an 
explanation of the process by which marine alga 
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oollect comparatively large quantities of iodine from 
the sea water m which it ooours in suoh low con 
oentrations It seems possible that at certain parte 
of the plants or at oertain times of the year a sufhoient 
acidity is developed to enable this iodine liberating 
body to act on the inorganic iodides in the sea water 
whioh is in oontaot with the fronds The iodine thus 
liberated would then combine with unsaturated 
bodies in the plants According to this theory, the 
inorgaiuo iodides whioh are found in the plants would 
of course be secondary produots of metabolism 
The existence m various varieties of algse of un 
saturated acids which would serve for the absorption 
of the free iodine has reoently been demonstrated by 
Tsuumoto (Chem Umscbau, 82, 125 , 1925) 

The preeenoo of an iodine liberator would also 
furnish an explanation of the observations of 
Freundler, Menager, and Laurent (Compt rend ,178, 
1110 1923) on the loss of iodine by seaweeds on 

drying During the drying, acidity probably increases 
to the point at which the lodmo liberator can act 

The iodine liberating solution is easy to obtain 
In my experiments the fronds of Lamxnana dtgxtala 
or Laminaria sacchanna , freshly gathered from the 
seashore, where they had been thrown up by the tide, 
were minced in an ordinary mincing machine, treated 
with their own weight of distilled water containing 
a little toluene (5 o o per litre) to arrest bacterial 
action, and loft standing for about twenty four hours 
The liquid was poured off through a Buchner funnel 
(without filter paper), and this liquid, on treatment 
with a little hydrochloric or acotio acid and a solution 
of potassium iodide, gave a pink colour on shaking 
up with carbon disulphide The pink colour may 
sometimes bo observed without the addition of 
potassium iodide, sufficient iodides being already 
present in the solution Tho addition of potassium 
iodide, however, seems to intensify the colour 

When the solution was placed in a parohment filter 
which was immersed m distilled water for a few days, 
the iodine liberating property was found in the outer 
liquid In faot, this dialysed product appeared to be 
more active than the original extract 

Boiling does not appreciably impair the iodine 
liberating power of the solution This fact, together 
with its property of dialysing through parchment, 
pointed to the possibility that the active agency 
consisted of ferric ions The solution does not give 
a pink oolour with potassium thiocyanate, but I 
have found that concentrations of feme chloride 
which give a doubtful response to this teat will when 
acidulated liberate easily detectable quantities of 
iodine When 25 o c of the solution were evaporated 
to dryness and ignited and the resulting ash dissolved 
in 2 o c of dilute hydrochloric acid, this solution gave 
a pink, oolour with potassium thiocyanate Iron is 
therefore present, but only m such concentration 
that if it exists as ferrio tons, the liberation of iodine 
by it would be very slow 

Any theory that inorganic ions are responsible for 
the iodine liberating activity of the liquid seems, 
however, to be ruled out by the following experiment 
25 o c of the dialysed product were evaporated to 
dryness m a beaker on a piece of wire gauze, and 
carefully heated until the yellow residue began to 
turn brown This residue was then dissolved in 
dilute hydrochlono aoid and the solution was made 
up to about 24 c o (a little less than the onguial 
volume) The solution thus obtained did not liberate 
iodine 

From the observations so far made, the iodine 
liberating agent would appear to be a dialysable 
orgamatbody Furthor study of the substance is m 
progress In the meantime it should be of interest 
No 3092, Vol 123] 


to try whether suoh a body oan be deteoted in the 
thyroid gland In this connexion I should mention 
that while I have never had any difficulty in obtaining 
an iodine liberating extract from Laminarias, m my 
only experiment with Fucus (whioh oontams a much 
smaller percentage of iodine) I failed to obtain it 
If an lodino liberator exists in the thyroid gland, its 
detection will be by no means so easy as in the case 
of Laminaria? Thomas Dicuw 

Chemioal Laboratory, 

University College, Galway 


Dissociation of Hydrogen by Collisions of the 
Second Kind 

Hbitlfr and London have calculated the potential 
energy of the ground state of H„ and they have found 
besides the known DA state, another potential energy 
curve which is called by them 1*A This curve is higher 
than the DA' curve by an amount equal to the neat 
of dissociation of the hydrogen molocuie Stuckolberg 
and Winans have used this curve to explain in a very 
nice manner the continuous spectrum of the hydrogen 
mokxule Their explanation, in brief, is that transi 
tions from any one of the excited triplet levels to this 
DA level give rise to a continuous spectrum 

It is the purpose of this short note to direct attcn 
tion to the application of this new lev el to the inter 
pretation of the Cano and kranck expenment on the 
dissociation of molecular hydrogen m a mixture of 
hydrogen and excited mercury atoms m the 2*1‘ 1 
state The usually accepted interpretation is that 
the energy of excitation of the mercury atom goes 
into an increase in the vibrational energy of the 
hydrogen molocuie, and since the energy of the mercury 
m the 2 state is more than sufficient to dissociate 
the molecule, enough energy of vibration is acquired 
during the collision to dissociate it Other explana 
tions nave been suggested, such as the possibility of 
a chemical combination taking place between the 
excited mercury atom and the hydrogen molecule and 
subsequent dissociation ensuing It is possible now 
to propose still another interpretation for tho Cano 
and Franck expenment The explanation is, bnefly, 
that the result of a collision between an exoited 
mercury atom and a normal hydrogen moleoule is the 
excitation of the moleoule from tho DA’ to tho new 
l'S level Since the potential energy curve in this 
level possesses no minimum, it is an unstable state 
and immediate dissociation results 

The question ansee as to the probability of such a 
transition oc oumng Since 115 volts is very close to 
the height of the 1*A ouive over the DA curve at the 
nuclear separation corresponding to the minimum of 
the DA curve, it is quite clear that for electron impact 
the most probable transition is one corresponding to 
nearly this energy This is simply in accordance 
with the Condon theory of band intensities, and in 
terms of the potential energy diagrams for the two 
levels it means that the most probable transition is 
a vertical one Elsewhere, Dr Kinsey and I have 
directed attention to evidence whioh points to the 
fact that m collisions of the second Kind between 
exoited entities and diatomic moleoules, diagonal 
transitions are very probable (Phytical Review, 
Abstract in press) We have here, therefore, another 
phenomenon that provides evidence for the truth of 
the above statement that it is possible to cause 
diagonal transitions in collisions of the second kind, 
whereas in electron impact the most probable transi- 
tions are vertioal ones 

This interpretation of the Cano and Franck experi- 
ment requires that dissociation of hydrogen should 
occur by collisions of the seoond kind with atoms or 
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molecules that possess energy greater than the energy 
of dissociation It does not follow any longer that 
dissociation will be most probable when the energy of 
the excited entity is most nearly equal to the die 
sooiation energy The most probable conditions for 
dissociation will now be determined by the most 
probable jump between the two potential energy 
curves for the lhS and 1*S levels 

This explanation of the Cano and Franck oxpen 
ments does not, without further discussion, lule out 
the explanation that the energy goes directly into 
vibrational energy in the normal IV? level This 
question of the transfer of energy from electronic to 
vibrational energy will be considered m a future 
communication 

Joseph Kaplan 

Department of Physics, 

University of California, 

Los Angeles, California 


Microseisms associated with Storms In the 
Indian Seas 

The ground is never at reBt, and a seismograph 
provided with an aperiodic pendulum and a large 
magnification will always record those ever present 
mo\ oments The types aro often so complicated that 
it is not easj to distinguish those associated with 
definite weather disturbances To obviate these 
difficulties, a Milne Shaw seismograph was installed 
some four yearn ago in the underground oonstant 
temperature room of the Colabu Observatory and its 
working condition was so arranged that it should 
just cease to record nucroseisms when the woatlior 
was undisturbed over the neighbouring seas, as 
in the months of January and February, when 
the wind velooity seldom exceeds 20 miles per hour 
over the sea areas It was then noticed that micro 
seiHins made their appearance in the reoords whenever 
woathor was disturbed over the Arabian Sea or the 
Ray of Bengal, so as to oause rough seas over a fairly 
wide area In particular, tlirco distinct typos of 
nucroseisms were recognised, and these were associated 
with (1) the south west monsoon, (2) the storms m 
the Arabian Sea and the Bay of Bengal, and (3) local 
disturbances, such as pronounoed land and sea breezes 
Those associated with the south west monsoon aro 
steady vibrations, having periods varying from 4 to 
10 seconds, according to the strength of the air 
( urrent over the sea 

The periods and the amplitudes of these movements 
arc easily explained theoretically if they are considered 
to be standing vibrations on the earth’s surface, 
combining to form progressive waves, analogous to 
Kayleigh waves, produced and maintained by the 
sea waves generated by the monsoon currents The 
nucroseisms associated with storms have periods vary 
mg from 4 to 6 seconds and show typical irregular 
variations in amplitude owing to superpositions of 
waves of different periods arising on account of the 
existence of a marked difference in wind velocity in 
the storm and surrounding areas They make their 
appearance m the seismograms as soon as a storm has 
formed, and disappear only after it has passed inland 
and oeased to hffeot the sea. 

The types are readily distinguished, and thus throw 
open to the meteorologists a new method of forecast 
mg the existence of storms The amplitudes of mioro 
seisms are found to be a function of the distance 
and the intensity of the storms For example, the 
nucroseisms developed by the storm in the Arabian 
Sea, which orossed the coast between Bombay and 
Ratnagin on Nov 12, 1927, had amplitudes about four 
times larger than those due to a storm in the Bay of 
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Bengal, which orossed the coast near Nellore ten days 
before, but the types were identioal 

During the pre monsoon and the post monsoon 
periods, when the reoords are almost free from mon 
soon microseisms, the formation and the early develop 
ment of a storm are easily recognised by the gradual 
appearance of feeble mioroseisras of variable ampli 
tude, which become more and more marked os the 
storm is fully developed During the four years the 
instrument has lieen in operation, several storms 
formed in the Arabian Sea and the Bay of Bengal and 
all of them gave rise to microseisms of this kind from 
the time of their formation until they passed inland and 
oeased to disturb the sea 

The mioroaoiHirm associated with a local disturbance 
have large periods, varying from 20 to 30 seconds, 
ami appear to be caused by waves over the shallow 
soa near the coast, for such waves have periods of 
exactly this order They aro certainly not due to 
the shaking of buildings and trees by gusts of wind, 
for such shakings will cause vibrations, which in an 
ordinary building will havo periods less than 0 1 sec 
A detailed account of those investigations is now 
ready and will bo shortly published 

S K Banerji 

Tho Observatory, Bombay, 

Nov 30 


Refraction of Beams of Molecules 

In the Stem Gorlach experiment tho deviation 
of a beam of molecules in a magnetic (or olectnc) 
field is comparable to the optical case of the refraction 
suffered by a beam of light, in traversing a medium, 
the refractive index of which varies in a direction 
perpendiculai to the beam , the variation of the re 
tractive index being analogous to the force or gradient 
of the field However, in optical instruments the 
standard method of obtaining refraction is to allow 
the beam to tiavel from a homogeneous medium of 
refractive index n l to another of refractive index n, 
The total refraition is then independent of the rate 
of variation of refractive index in the interface 

It is of interest to follow out tho obvious analogy 
for a molocular beam In the diagram, a beam of 



Fio l 

molecules XO passes from a region of no magnetic 
field A to another region B in whioh obtains a homo 
geneous magnetic field U perpendicular to the plane 
of the paper Such a field can be produced between 
the flat pole pieces of a magnet Let the beam be 
in the plane of symmetry between the pole pieces 
We consider for simplicity a beam of alkali atoms in 
the normal state with kinetic energy E The atoms 
yvill be orientated parallel or anti parallel to H 
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Since there is no component of the force parallel to 
the edge of the pole pieoe, we have as in the optioal 


gin (6 - = sm Sv A , 




*(E+mH) 
«=/ 1 y. - U^ \tantf 

V 7^1 


If the ratio nHjE is si 


For a distance l, the total deviation will be 


What is of expenmen tal importance m the final 
equations is that the deviation depends on the value 
of the homogeneous field only, whioh enables one to 
dodge the serious technical difficulties involved in 
determining the mhomogeneity of a magnetic field 
in a small region 

As a numerical example if l be 10 cm , H = 10* 
gauss, m = 1 Bohr magneton, 0 92 x 10 10 gauss cm , 
E the average energy for 0° C , and 0 = 80° (app ), 
then A is approximately 0 6 mm , a conveniently 
measurable deflection 

The above considerations also apply to the case 
of an electric field , here a parallel plate condenser 
takes the place of the flat pole pieces One can also 
generalise the above procedure and construct ana 
logues of prisms, etc 

A complete discussion, including an experimental 
investigation, will be published in the Zeiiachnft fur 
Phyexk I I Rabi 

(International Education Board Fellow) 

University of Hamburg 


Photochemical Union of Hydrogen 
and Chlorine 

Shortly before the close of 1027 wo finished 
some experiments, which had extended over about 
two and a half years, on the photochemical union of 
hydrogen and ohlorme Circumstances have prevented 
publication until now, and may impose a still further 
delay We therefore would wish to make known 
certain of our results, particularly as we think they 
will prove of interest to other workers in the same 
field 

Our attention was directed towards two mam 
points — the effect of intensity and that of wave 
length, using monochromatic light in both cases 
With regard to the former, we need only say that our 
results are in agreement with those obtained earlier 
by Mrs M C Chapman and with those published 
after the commencement of our experiments by 
Komfeld and Steiner and by Marshall The effect 
of wave length on quantum efficiency was, however, 
surprising We worked with moist electrolytic gas, 
employing the Bunsen Roscoe technique and used 
the quartz mercury lamp lines at (circa) 540, 436, 
405, 365, 313, and 260 ms, separating these so far as 
possible by means of filters Four of the latter let 
thttifcigh less than one per cent of foreign light, and 
the only senous uncertainty arose with the filter for 
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260 mm The incident intensities, as also the amount 
and nature of foreign light in Hie beams used, were 
determined by thermopile measurements, and the 
absorbed intensities calculated from the data of von 
Halban and Siedentopf The result was that we 
found the quantum efficiency to nse from 546 mm to 
405 mm, and then, as the frequency was increased, to 
fall off to 260 mm The actual (relative) figures are as 
follows 

Wave length 260 mm 313 mm 365mm 406 mm 436mm 540 mm 
Quantum 

efficiency 0 10 0 49 0 53 1 00 0 07 0 22 

The figure for the first group of lines could only be 
determined very roughly, but certainly did not 
exceed fifty per oent of that obtained for the same 
gaseous mixture, with practically monochromatio 
436 mm radiation The sensitivity of the gas used m 
the various experiments corresponded to * yield of 
the order of 200,000 molecules of HC1 per quantum of 
blue light absorbed It showed no induction period, 
but gave a marked Draper effect during the first 
instants of insolation 

Expenmonts carried out at 19 7° and at 25° allowed 
the relative temperature coefficients of the quantum 
efficiency to increase slowly, but unmistakably, with 
wave length between 313 mm and 436 mm Other 
experiments in which two ‘ monochromatic ’ beams 
were allowed to act simultaneously gave a velocity 
equal to the sum of their separate effects, in disagree- 
ment with work of Padoa, but in agreement with the 
conclusion to lie drawn from the experiments on the 
effect of intensity 

It is diflioult to explain our mam results without 
recourse to ad hoc hypotheses, of which we have 
considered many To two points, however, we would 
direct attention The relative efficiencies found for 
the 436 mm and 260 mm rays are in agreement with the 
experiments of Heymer (1927), whilst the definite 
pffoct of the mercury green line (most workers seem 
to assume, on insufficient experimental evidence, that 
it would be inactive) is in accord with recent work of 
W Taylor 

Further experiments, using spectrally dispersed 
light, are now being started in this laboratory 
A T Allmand 
Edward Beeslki 


Chemical Department, 
King's College, 
London, W C 2, 
Jan 21 


Diffraction of Electrons at Ruled Gratings 
In June of last year ( Proc Phys Soc , vol 40, 
p 284) I made a preliminary announcement of an 
experiment on the diffraction of electrons from a ruled 
grating in much the same way as has been done with 
X rays In a recent publication summarised in 
Nature of Jan 5, p 29, E Rupp has published 
results of an investigation on this subject, using a 
method very similar to my own, in which he obtains 
diffraction images on one side of a reflected line, 
which yield a value of the equivalent wave length m 
good agreement with the de Broglie value In view 
of the immediate interest in experiments of this type, 
I give below the results of a preliminary experiment 
which I obtained in December last 

Electrons from a coated filament Were ‘ collimated ’ 
and sent at a glancing angle of the order of 1° on to 
a ruled grating (speculum) A senes of experiments 
venfied that electrons, but no light, were falling on 
the grating, and a photographic record was obtained 
which clearly showed a diffracted line on both «Mfss 
of the direct reflected line Any doubt as to Hus 
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being due to secondary X rays from the slits, etc , 
was eliminated, ae a simple calculation shows that 
1300 volts were necessary to produce X rays oorre 
k ponding to the upper limit assigned to the observed 
pattern, whereas the maximum accelerating voltage 
applied from accumulators did not exceed 85 volts 
The photograph is not ideal for reproduction or 
precise calculation but the diffracted lines are clearly 
visible to the eye and show an assymmetnc dis 
placement about the direct reflected line as is antici 
pated from theoretical considerations These points 
are seen in the accompanying diagram (tig 1) which 


Heisenberg, Ibid , vol 23 p 388, 1824, Havelock, 
PM Mag , vol 3 pp 158,433, 1827) 

The following simple relations have been observed 
If (n - 1)» is the refraotivity of the substance R, in the 
gaseous state under normal conditions as defined by 
Cuthbertson (Phil Trans Roy Soc vol 204 p 323 , 
1905) where n is the refractive index then 


(„ l)„ n = JO* - 1) w 

0* 1)hb, =1 l)Br, 

(/* 1 )ccu = t"(m l)t. -4 (m 1)hci 

(M l)c*. = <(*“ 1)* 



shows the result of a photometric examination of the 
plate kindly made by Dr W H J Childs 
lhe results differ from those of Rupp inasmuch as 
there are diffracted images at both sides of the re 
fleeted line This is to do anticipated from general 
c insiderations of diffraction and in the X ray case 
C ompton and his school obtain a similar effect 

The ordinary optical formula for a grating when 
using small glancing angles 0 reduces to 

n\ d 2 “(29-.) 

where a is the angle between the reflected and the 
hffraotod line and d is the grating element Clearly, 
when o 0 a limit is reached, which shows that when 
0 is leas than i/ZXjd no diffracted line will occur on 
the small angle side of the reflected beam Rupp 
uses very small angles 0 and his one sided diffracted 
h) stem is therefore explained on these lines 

These experiments are still in progress and I hope 
to mako an early announcement of more results, and 
a description of the experimental details 

B I, Worsnop 

Wheatstone Laboratory, 

Ring s College 
London W C 2 Jan 18 


The ratios (f) (,*) (V) and (J ) are closely related to 
the number of loosely bound electrons which m CL, 
HC1 CCl 4 8, and CS, are assumed to be the M 
electrons and in Br, and HBr the M and X electrons 
If the ( hlonne atoms in HC1 and CC1 4 and the bromine 
atom m HBr aro singly ionised and if the sulphur 
atoms in CS, are doubly ionised then Cl, contains 
fourteen loosely bound electrons HOl eight CC1 4 
thirty two 8, twelve CS. sixteen Br, fifty and HBr 
twenty six It is seen that the latios between the 
numbers of loosely bound electrons arc the same as the 
ratios between the refractivities 

This way of regarding the problem is obviously 
much too simple and is applicable in only a few oases 
In general relations of the kind given above do not 
appear to exist between the refractivities of substances 
in the gaseous state It is indeed surprising how 
well the simple i elation* hold for HOI HBr CCL and 
CS, In Table 1 results are given for HC1 and Cl, for 
a series of wave lengths X 


Tablf I 



It is intended to give a more detailed account of this 
work soon together with some general observations on 
the refractivities ot other gaseous compounds 
(, W Brindi by 
(Darbishire Research Fellow) 
University of Manchester 
Deo 28 


The Refractlvlty of Gaseous Compounds 
Some simple relations appear to exist between the 
refractivities of a number of gaseous compounds 
and their constituents in the gaseous state which so 
far as I know, have not hitherto been published 
The refraotivity of an atom depends largely on the 
outer electrons which are loosely bound to the nucleus 
Previously it has been considered that when oombma 
tion occurs between atoms the outer electrons are so 
distorted that the refraotivity of a molecule is not re 
lated m any simple way to the refractivities of the 
constituent atoms and that the deviation from an 
additive law is a measure of the distortion (cf Fajans 
and Joos, Zetf / Phys , vol 23, p 1 , 1824 , Bom and 
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Palteollthlc Pottery 

In Nature of Jan 19 p 104, it is stated in refer 
enoe to Mr Leakey s discovery in Kenya of pottery 
associated with an Aungnacian industry, that nowhere 
else does pottery occur at so remote a period 

There are, however, on record certain discoveries 
which go to show that this statement perhaps needs 
modification These are — 

1 The finding, m the cultural layer immediately 
overlying that in which the famous Neanderthal 
skeletons of Spy were unearthed of the bones of 
‘ fossil animals, also those of a few living species, 

>2 
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several thousands worked flints, some of wliich still 
of the Moustenan type, many worked bones, including 
arrow points, and also fragments of pottero ” 1 

2 The discovery, in several eaves in Belgium, of 
the remains of pottery in Upper PalsBolithic deposits * 

3 The finding, by me, in a small valley to the north 
of Ipswich, of fragments of pottery, of a hitherto un 
known type* associated with flint implements of 
Upper Moustenan or Lower Aungnaoian forms, in 
a geological deposit of manifest antiquity In regard 
to this latter discovery, I may say that it was by 
no means easy to recognise, at first, that the fragments 
of what looked like charcoal in tho geological deposit 
mentioned were indeed pie* es of pottery, and it was 
only by' a very careful examination that this recogni 
tion was made possible 

Personally, so small a value do I place upon the 
making of primitive pottery as an indication of the 
advancement and capabilities of any prehistoric 
people, that it would not surprise me to near of its 
discovery in, for example, a ‘ floor of Late Acheulean 

It is, of course possible, for those who do not 
believe that Palaeolithic man made pottery, to deny 
that any of tho discovanoR I have enumerated are 
of Palaeolithic age But this claim carries with it 
the necessity of proving it to be true 

J Reid Moir 

Ipswich 


Short Wave Echoes and the Aurora Borealis 

Both Prof Appleton and Dr van (ler Pol have sug 
gested in letters in Nature of Dec 8 that the echoes 
observed by Prof Stormer with delays of about 
ten seconds might be explained by the disturbance 
spending a long time in a region containing so many 
electrons i>er c c that the group velocity of the dis 
turbanoe was very small 

Tile effective dielectric constant < and conductivity 
9 of a region containing N free electrons per c c for 
, , , , , 4r<r 3+2* 

waves of frequency u/2r are given by ( - g— - . 

where o- - — -y— . / measures the iatc at which 

tho velocity of the electron becomes uncorrelated with 
its initial velocity, so that / - vjl whore v and l are the 
velocity and effective froo path of the electron The 
condition that the group velocity is zero is that « = 0, 
* e , sinoe /<.<«, N = 3mw*/8v«*= 1 9 x 10* electrons per 
o o for wave length 30 metres (Dr van dor Pol, loc ext , 
using the formula valid for small a, obtains N - 10*) 

Even if the atmospheric pressure is very low, so that 
collisions with atoms contribute little to /, a minimum 
value of /, for given N, is fixed by the effects of the 
electrostatic forces between the electrons, and between 
the electrons and other ions A calculation I have 
reoently made (Proc Hoy ,S oe , A, vol 121, p 464) 
gives the following approximate formula for the effec 
tive moan froo path in such circumstances, 

l = 3v*/4v(^)‘n log (3v*/4w(?£)*N) 

Assuming v= 1 2 x 1 0 7 ( P O Pedersen, “The Propaga 
tion of Radio Waves,’’ p 44) we obtain 1 = 4 8x10* 
cm ,/= 2 5 x 10* 

For a delay of t seconds the signal intensity is re 
duced to e'W* of its initial value (Prof Appleton, loc 

* Hrdlkk*. Anmal Btpori of ttn Smitknnum InMitution, ISIS, 

P 1 BkL See priMH. it Brunet 1807-8 (two upon) 

* “ Antiquity of Hun In E*at An*il». Ounb Unlv Pimi, p, 87, 
FlfrSS 
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cit ), that is, for a delay of 10 seo to e~ IU 000 The sug 
gested explanation seems, therefore, to be untenable, 
unless it is assumed that e is much larger If v were 
80 times as large (v=3 0xio 4 , corresponding to 37 
volts) the minimum reduction for a 10 bcc delay 
would be to «’*•( - 1/100) of its initial value 

The above objection does not apply to the second 
explanation put forward by Prof Appleton 

L H Thomas 

Tnnity College, 

Cambridge, Jan 14 


Oiling of Plates for Ultra-violet Photography 

It has long been known that a substitute for the 
Schumann plate foi ultra violet spectroscopy beyond 
2500 A can bo made by oiling the surface of the plate 
These oiled plates were found by Harrfsbn (Jour 
Optical Soc Amer , vol II, pp 1 1 3 and 341 , 1025) 
to be in some respects superior for photometry, as 
Schumann plates are rathei uneven, having spots of 
greater sensitivity All tho methods so far suggested 
for oiling the plates are rather messy and involve the 
cleaning of the plate before development There is 
also a loss of sharpness clue apparently to the thick 
ness of the oil coating The following method used 
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by me seems to overcome these disadvantages and 
may be of interest to other workers in the subject I 
use a filtered solution of 5 grams of vaseline in a 
litre of petroleum ether The quantity of vaseline 
may bo increased for certain work The plates are 
flooded with this solution in a dish and lifted out and 
rapidly dned After exposure they can be developed 
without further treatment by tho ‘ stand method f 
The accompanying photograph (fig 1) is of the 
aluminium condensed spark from the visible to 
1830 A The exposure was 15 sec m each case on 
a Wellington anti screen plate The first exposure 
was made, the plate was then flooded with the 0 5 
per cent solution three times, being dned between 
each The second exposure was then made and the 
plate developed m glycin 

A Christopher G Beach 
Chelsea Polytechnic, 

London, S W , Jan 7 


Raman Lines from Hydrochloric Acid Gas 
(Bi Cable, through Science Service, 
Washington, D C ) 

By employing a long end-on tube excited by a 
parallel Cooper Hewitt mercury arc with aluminum 
reflectors, I have obtained the modified lines' of 
gaseous hydrochloric acid at atmospheno pressure 
corresponding to the vibration-rotation absorption 
band at 3 6 a, a double line with indications of fine 
structure Improved technique is expected to permit 
higher dispersion R W Wood 

Jan 28 
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The Mechanism 

By Prof E D . 

rpHE nervous system is a mass of living cells 
JL which has the extraordinary property of 
appearing to influence and be influenced by the 
mind It is a material system somehow reapon 
sible for such non material things as emotions and 
thoughts These are in a category outside the 
range of mechanical explanation and for this 
reason the working of the nervous system will 
never be fully explainable in terms of physios and 
chemistry But some of the processes which take 
place in it can be treated in this way and there 
will be no need to alter our methods of approach 
until we have gone a groat deal further by the 
recognised routes These routes are many and 
the present article deals with only one of them 
It deals with the analysis of the messages which 
travel along the nerve fibres — an analysis made 
possible by the recent development of the tnodc 
valve amplifier 

The active elements of the nervous system con 
sist entirely of cells giving off fine thread hke 
extensions of protoplasm These make up com 
plex interlacing fibres forming the grey matter of 
the central nervous system but most nerve cells 
give off one thread much larger than the rest (the 
axon) and this forms tho channel of cotnmum 
cation between the cell and the more distant 
regions It may lead to other parts of the central 
m rvous system or it may pass outside and lead to 
a sense organ or to a group of muscle fibres or 
socreting colls At a short distance from the cell 
the axon devolops a fatty sheath and outside the 
central nervous system it is protected by an ex 
ternal covering of tubular cells the neurdemma 
lhe whole forms a nerve fibre with a diameter 
ranging from 2 to 20 microns and a length which 
(in man) may exceed one metre Tho peripheral 
nerves arc made up of bundles of these fibres 
liavmg a common area of distribution the number 
of fibres m a nerve trunk often running into several 
thousand The communioatmg tracts of the 
central nervous system are similarly constituted 

We have known for some time that a norvo 
fibre ean conduct a particular type of message 
under artificial conditions A special branch of 
physiology has been occupied foi a hundred years 
m investigating the changes which take place in a 
frog s nerve and muscle isolated from the body 
and stimulated mechanically or electrically If 
the nerve is pinched or if a current is passed through 
a short length of it the muscle contracts Some 
disturbance has passed down from the stimulated 
region of the nerve and this is able to make the 
muscle develop its normal activity In a frogs 
nerve the disturbance or nervous impulse 
travels at the rate of 20 30 metres a second No 
visible change accompanies it The thermal 
changes are so small that it is only m the last few 
Years that A V Hill has been able to detect them 

_ Subftsngs of two leotures delivered »t Ure Boytl Institution on 
Nov eenndSS 
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and the chemioal changes can only be studied by 
repeating the stimulation over long periods so as 
to obtain a measurable result 

One accompaniment of the impulse is more 
readily detected however and this is the electric 
response or action current Whenever the 
impulse arrives in a particular section of tho nerve 
a change of potential is developed between the 
active and the neighbouring inactive parts and a 
current flows through the fluid surrounding the 
nerve or through a galvanometer connected to the 
active and inactive regions As the active region 
travels down the fibre the current flows shift with 
it and this elcotnc charge accompanies the lm 
pulse whatever form of stimulus is applied to the 
nerve The electric charge is small enough -when 
every fibre m the nerve is in action simultaneously 
the potential change is of the order of 10 millivolts 
and the whole thing is over in a few thousands of 
a second But it can be detected by instruments 
like the string galvanometer or the capillary 
electrometer which combine sensitiveness and 
high periodicity and it has given ub a great deal 
of our information about the nature of the impulse 
Briefly we find the impulse to be a momentary 
disturbance tho intensity of winch at any point 
is determined entirely by the condition of the 
fibre at that point Stimulating the ntrvo may 
be compared to firing a gun we may pull too 
feebly on the trigger but if we pull hard enough 
to fire the bullet no amount of extra pulhng will 
make it travel any faster In the same way we 
cannot regulate the intensity or rato of travel of 
tho impulse by regulating the stimulus Again 
the gun needs reloading before it can be fire d again 
and in a nerve fibre tho passage of an impulse is 
followed by a very brief interval during which a 
further stimulus is ineffective bach impulse is 
a discrete change with definite time relations and 
there can be no continuous activity in the fibre 
but only a succession of impulses 

The impulse takes place in a highly complex 
system and no doubt it involves a whole succession 
of reactions which will take many more years to 
unravel But it seems fairly clear that one of the 
principal events is tho passage down the fibre of a 
wave of surface change which allows an inter 
change of ions to take place between the interior 
and the exterior in the active region and so to give 
rise to the action current Rapidly spreading 
surface changes are known in many morgamc 
systems and R S Lillie has developed a model 
which presents an extraordinary close analogy 
with the nerve fibre When an iron wire is lm 
mersed m strong mtno acid its surface beoomes 
coated with a layer of passive iron (probably an 
oxide) which prevents tho acid from acting any 
further If the film of passive iron is destroyed 
at any point the difference of potential between 
the active and passive iron produces a current 
which has the effeot of destroying tbe passive film 
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in the neighbouring section of the wire and at the 
same time restores it where it was first destroyed 
Thus the area of surface change spreads down the 
wire accompanied by an electric change which lb 
a close copy of the action current in a nerve 
Moreover the iron wire model like the nerve can 
be stimulated by electrical as well as mechanical 
means 

We are still very far from knowing all that goes 
on when an impulse passes down a nerve fibre 
but at least it has none of the variability we might 
expect and we seem to be dealing with a definite 
senes of changes following one another with 
mechanical regularity changes which can be made 
to repeat agam and again yielding similar measure 
ments whenever wo have instruments sensitive 
enough to record them 

Unfortunately the changes are so small that 
even the electnc response can only be recorded 
directly when all the fibres in a nerve trunk are 
acting simultaneously In the body they act 
more or less independently and until recently 
we could not even be certain that the disturbances 
transmitted from sense organs or nerve cells might 
not differ considerably from those studied in the 
isolated muscle and nerve preparation But the 
whole position has been altered by the advent of 
the tnode valve amplifier It is now possible to 
magnify the smallest and briefest electnc changes 
until they arc large enough to affect a recording 
instrument chosen not for its sensitiveness but for 
its ability to give a true rendering of the most rapid 
fluctuations of current The delicate string gal 
vanometer may be replaced by the insensitive 
capillary electrometer by the moving iron osciUo 
graph recently developed by Matthews or even 
by the cathode ray oscillograph used for physio 
logical work by Erlanger and Gasser In fact if 
electno changes do occur in the normal working 
of the nervous system wo can no longei complain 
that they aro too small to measure 

With the aid of valve amplification it is very easy 
to show that the messages which pass into or out of 
the central nervous system are accompanied by 
rapid fluctuations of potential in the nerve trunk 
This and indeed almost all the features of the 
nervous messages can be demonstrated to a large 
audience by converting the amplified potential 
changes into sound waves with a loud speaker A 
small piece of akin from the frog with the attached 
cutaneous nerve is set up in a stand with electrodes 
leading from the nerve to the amplifier input and 
whenever the skm is touched the nervous message 
set up by the sense organa in the skin becomes 
audible as a crackling sound in the loud speaker 

This by itself tells us very bttle about the nature 
of the message m each nerve fibre for we are record 
mg the confused effect of a number of fibres acting 
independently To restrict the activity to one fibre 
we have either to divide all but one of the active 
nerve fibres (a difficult but not an impossible under 
taking) or to arrange that the stimulus shall affect 
only one end organ The former method has been 
used for studying the messages sent by the motor 
nerve cells to the muscles and the latter for the 
Nq 3092 Vol 123] 


messages from sense organs The results then be 
come very clear and very simple To deal first with 
the sensory message we find that it consists of a 
senes of impulses quite indistinguishable from those 
produced by artificial stimulation These recur 
fairly regularly at a frequency which vanes between 
5 and 150 a second All the impulses are alike but 
the frequency with which they recur depends on the 
intensity of the stimulus to the sense organ This 
is true of all the sense organs which have been in 
vestigated although there are charactenstio differ 
ences m the behaviour of different kmds of sense 
organ under a oontmued stimulus 

The changes m frequency will be enough to signal 
the intensity of the stimulus but what is there 
to indicate its quality ? There are two possible 
answers to this One is that all the messages ans 
mg from a touch corpuscle produce sensations 
which wo recognise as touch because they are con 
veyed by a particular nerve fibre and led through 
particular channels in the central nervous system 
The other is that the impulses from different sense 
organs are m fact not exactly alike The sensory 
nerve fibres differ considerably in diameter Er 
langer and Gasser have shown that the duration and 
rate of travel of the impulse varies with the dia 
meter of the fibre and Matthews has added the fact 
that sensory impulses produced by tension on a 
muscle travel faster than those produced by touch 
ing the skin Whether there is a distinct size of 
fibre corresponding to every quality of sensation is 
uncertain and it is equally uncertain whether the 
impulse will preserve a characteristic form as it 
travels through the terminal branches of the fibre 
but m the nerve trunk at least the physiologist can 
tell from its form whether an impulse arises from 
skm or musclo and the central nervouB system may 
perhaps differentiate in the same way 

The investigation of the sensory message oan be 
used to study the mode of action of the sense organs 
and it can give precise information about the dis 
tnbution and course of the sensory fibres for 
example in the viscera A great deal remains to 
be done on these lines but we must pass on to 
messages of a different origin 

The messages which pass from the motor nerve 
cells to the muscles are equally simple They con 
sist of impulses of the same kind spaced not quite 
so regularly but covering very much the same range 
of frequency as the sensory impulses The lm 
pulses which produce a feeble reflex or voluntary 
contraction recur at frequencies as low as 8 15 a 
second With more intense excitation the nerve 
oells discharge at frequencies as high as 60 100 a 
second and so produoe a contraction of greater 
force This agreement in the range of impulse fre 
quenoy produced by the motor nerve cells and the 
various types of sense organ is the more striking 
when we remember the widely different structures 
involved 

Since all these messages are so much alike we 
might reasonably expect to find that all the messages 
which pass to and fro in the tracts of the central 
nervous system are of the same type For one case 
at least this can be verified The optic nerve 
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though it passes outside the central nervous Bystem, 
is really a central tract connecting it with the retina, 
which is an elaborate nervous outgrowth from the 
brain The messages which pass down the optic 
nerve when the eye is exposed to light are therefore 
one example of the type we might expect to find 
within the central nervous system They are more 
difficult to analyse than those in the peripheral 
nerves, but there is little doubt that they consist 
of impulses discharged in fairly regular succession 
at a frequency which vanes with the m tensity of 
excitation of the ganglion cells of the retina and 
vanes over much the same range as before To 
generalise on one case may bnng a speedy retnbu 
tion, but it is hard to resist the conclusion that all 


Forestry Research 

I N the Annates de V&cole Nationals, des Eaux et 
Farits etde la Station de recherches et experiences 
forestiires (Tom 2, Fasc 1, 1928), M H Perrin, 
of the Nancy Forest School, publishes an account 
of the past and present position of research work 
under the title of “ Les recherches foresti&res en 
France ” It is admitted in France that, m spite of 
the fact that Colbert initiated the first commence- 
ment of correct forest conservation so long ago as 
1660, the necessity or utility of research work into 
forestry problems was not only neglected, but also 
its value was called in question by the executive 
and practical forest officers who managed the forests 
Research, they considered, was pure theory, and 
had perhaps its correct place in the laboratory , 
but that its results could have any practical value 
out in the forests was regarded as chimerical 
In the light of the present day acceptance of the 
unquestioned value and necessity of research work 
into forestry problems, the history of the question 
in France is not without interest For two centuries 
its few advocates remained in the wilderness A 
few obtained a partial hearing during their lifetime, 
but little advance was made in the practical routine 
methods, based on acquired practice, in foroe in 
the forests Amongst these early enthusiasts 
were such men as Reaumur (1683-1757), Buffon 
(1707-1781), Duhamel du Monceau (1700-1782), 
and Varenne de Fernlle (1700-1793), who put 
forward tentatively new methods of management 
which were regarded as interesting but unpractical 
The next proposals, based on German forms of 
management and German doctrines, were intro 
duoed into France by four men, Baudnllart (1774- 
1832), Lorentz (1775-1865), Parade (1802-1865), 
and de Buff6vent (1787-1860) The German ideas 
were oonsidered too theoretical to be of any use 
in French forestry, which, so the experts mam 
tamed, depended not on experiments and research, 
but on the practical observations and experience 
of the men in charge of the forests 

The first weakening in this attitude was due to 
the work of two forest officers, the first products 
from the Nancy Forest School which was founded 
in 1825 to tram the officers of the Government 
Forest Service on scientific lines Between 1 840 and 
1850, these two men, Dessalos de la Gibertie and 
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the messages m the nerve fibres are of one type, 
with impulses spaced more or less evenly at fre 
quencies which vary according to the urgency of 
the message 

Much remains to be done before we oan be certain 
of this, and if the generalisation is correct we shall 
still be very far from knowing how the messages ate 
generated and what determines the pathways 
through which they travel The great controlling 
and co ordin&tmg stations of the oentral nervous 
system may work on lines far too complex to be 
analysed by methods available at the moment, but 
at least wo can say that they receive their mforma 
tion and issue their orders in an extremely simple 
manner 


Work in France 

E Chevandier do Valdr6me, enunciated the theory 
that research work was essential if better and more 
abundant timber and other produce was to be 
obtained from the forests, and that a formal plan 
of forest research should bo laid down The ultra 
conservatism of the French forest regime was hard 
to break down, and the government showed no sign 
of having been converted In 1861, A Gumaud 
resigned the French Forest Service in order to con 
duct a vigorous campaign m favour of a system 
of management which has since come to bear his 
name, and is used m the management of areas of 
forest in the Jura and m Switzerland 

Gurnaud’s ‘ method of control,’ as it was termed, 
was the subject of heated discussion over long 
years , but it may be regarded as having aroused 
the attention of French forest officers, and led them 
to oonsider whether their unquestioned acceptance 
of routine methods, long in force, was m the best 
interests of the forests In 1873 a government 
circular was issued ordering the institution of 
sample plots of half a hectare m extent m the 
younger age classes in all State forests managed 
under the shelter wood compartment system— a 
system m wide usage in France These plots were 
to be measured periodically Unfortunately, no 
uniformity was prescribed as to the methods to be 
used in making the thinnings and calculating the 
resultant produce Consequently, the value of the 
results attained was not uniform, and was of little 
use for general comparison purposes It was a first 
step, however, in the recognition by government 
that research work might prove of value 

The next step m advanoe was the inauguration 
m 1882 of the Research Station at Nancy as an 
annexe of the Forest School, those responsible for 
the new departure rightly considering that in- 
structional and research work should go hand in 
hand In order to give effect to this idea, a certain 
number of forests adjacent to Nancv were placed 
under the management of the school and research 
centre The Forest Nursery at Belief ontaine, a few 
kilometres from Nancy, was also made over to the 
school , and as time went on other forest areas 
were included m tho school forests, as they are 
termed The research officers were also permitted 
to make use of other neighbouring State forests for 
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research work A gazetted assistant forest officer rearing of young salmon and trout, etc ) and 
was attached to the Research Station, the pro- geology, comprising the study of forest soils , 
feasors of the sohool, mostly drawn from the Forest (4) work m oonnexion with the afforestation of 
Service, being chiefly responsible for the research denuded mountain slopes, erosion, and arrestatton 
work of dangerous torrents, and so forth Assistants 

In 1887 a committee was formed consisting of were attached to the professors in charge of these 
the director of the sohool, the professors responsible sections, and annual programmes were laid down 
for research work, and the assistant forest offioer by the committee 

The committee drew up the programme of research The work of the research station ooncems itself 
work to be undertaken This was a notable de with the whole of France, but valuable help is now 

parture, but progress suffered from a want of funds, reoeived by a network of what may be termed sub 

and to some extent from the lack of enthusiasm research centres throughout the country, the in 
of the executive forest officers, by no means yet vestigations earned on at these sub stations being 
convinced as to the value of research work It was entrusted to selected executive officers, who under 
admitted, however, that there wore many problems take special investigations m addition to their 
to settle in oonnexion with the existing manage ordinary duties Now that the value of reeoarch 
mont, sylvicultural, technical, botanical, meteoro work has come to be fully appreciated by the 

logical, and so forth There were one or two breaks executive officer, the central station has had no 

in the continuity of the work, but by 1914 the lines difficulty in inaugurating the local centres through- 
of research work had been more or less established out the country On this question Perrin writes 
under Bartet, Claudot, Jolyet, de Bouville, Guinier, “ Cette organisation d’annexes, ndeessaire dans un 
and, lastly, Cmf The latter had directed atten grand pays oil les conditions forestibres vanent h 
tion to the numerous problems awaiting solution, Pmfim, paralt devoir rendre les plus ptecieux ser- 

and the impossibility of carrying out useful work vices elle ctecharge la Station de Nancy d’une 

in the absence of adequate funds besogne matenelle considerable, tout en faisant 

The War brought operations to an end, but in rentrer les travaux des annexes dans un cadre 
1019, Cuff’s representations were not lost sight of, commun qui permettra ulteneurement de les 
and with the reopening of the station the govern rapprocher , et, en mtoe temps, elle assure aux 
mont reorganised the management The director praticiens qui veulent 6tudier de plus prfcs certames 

of the school was placed in immediate charge, with questions les directives et les subsides n6cessaires ” 

a committee oompnsing the professors of the The work of the last few years bears witness to 
school and the conservator of forests stationed at the fact that in France, as elsewhere, the War, with 

Nancy Research work was organised into four its enormous demands on the forest, has impressed 

sections ( 1 ) Sylviculture and forest economy , upon the government the recognition of the fact 

(2) botanical, including the physioal and mechanical that forestry research work is essential if those 

properties of timber , (3) zoology (entomology and forests are to be made to yield the maximum 

pisciculture — the Forest Department is m charge amount of produce the varying locality factors 

of fishing m the rivers and its improvement by the permit 


Obituary 

Prof M J M Hill, F R S which he occupied until his retirement in 1924 He 

T>Y the death of Prof M J M Hill, on Jan 11, was elected a fellow of the Royal Society in 1894, 
-D University College, London, loses one of the and was an Sc D of Cambridge and hon LL D of 
personalities that played a dominating part during St Andrews 

the critical years which saw the rise of the new Hill’s contributions to mathematics amount to 
teaching University, and the University itself one nearly fifty papers, ranging over a wide field In 
of the moat distinguished of its past alutnm and his earlier days he was much occupied with hydro 
teachers dynamical problems, and his spherical vortex ’ has 

Micaiah John Muller Hill was the eldest son of the remained a classic The duties of his chair, how 
Rev Samuel John Hill, and was bom at Berhampore, ever, and his own peculiar bent, which prized in 

Bengal, on Feb 22, 1866, during the stormy days of mathematics logic and rigour above all things, 
the Indian Mutmy He was educated at the school turned him eventually from applied mathematics, 
for the Sons of Missionaries, Blackheath, and entered to which, to that subject’s loss, he never returned 
University College as a student in October 1872 Hill made up for this by increased activity m the 
After a brilliant academic career In London he domain of pure mathematics To differential equa- 

went up to Peterhouse, Cambridge, and in 1879 be tions, m particular to the theory of singular solutions, 

came Fourth Wrangler and Smith’s Prizeman he came back persistently , his last paper of this 

When only twenty four years of age Hill was class dates from 1921 Another important group 

elected to the chair of mathematics at Mason Col- of researches deals with the theory of analytic con- 

lege, as it then was, — now the University of Bit- tmuation 

mmgham In 1883 he became a fellow of Peter- The subject to which Hill devoted himself speci- 
house, and in 1884 he was called to the chair of ally during the last thirty years of his life, following 

nfdjthematics at University College, London, a post in this his great predecessor, De Morgan, of whom 
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he was a fervent admirer, was the elucidation of 
Euclid’* famous theory of proportion, which he can 
be said largely to have reconstructed He was 
working at this almost to the very day of his death, 
struggling with amazing courage and success against 
the almost insuperable handicap of total blindness 
which overtook nun suddenly about fifteen months 
ago His work m this difficult and neglected branch 
of the foundations of mathematics must remain 
of fundamental importance for all future investi- 
gators 

As a teacher Hill had few equals what mi 
pressed all who came in contact with him, apart 
from his clarity of exposition and extraordinary 
mastery of detail, was the moral atmosphere that 
radiated from him and left its mark on all those who 
approached him, even those who could not follow 
him into the realms of abstract thought He gave, 
indeed, a splendid example of how a real man’s 
work should be done, sparing no pains that the 
result, however slight, should be perfeot , neglect 
mg nothing, faoing boldly all difficulties, a rare ideal 
of intellectual uprightness and moral courage 

This same ideal Hill earned into his everyday life 
and into the very arduous tasks which he undertook 
in connexion with the government of the Umver 
sity, a burden whioh he bore without a murmur, 
though his fnends, well knowing that this meant, 
too often, the postponement or abandonment of 
research work of priceless value, sometimes de 
plored this as a tragedy 

Hill was a member of the Senate of the Umver 
sity from the date of its reconstitution in 1900 until 
1 926, when failing health compelled his retirement 
For ten years he was chairman of the Aoademic 
Council, and for two years (1909-1911) vice chan 
cellor of the University To his initiative were duo 
many important developments, the full effects of 
whioh are only now beginning to be felt , in particu 
lar, tho establishment of proper machinery for 
appomtments-to chairs and readerships and many 
improvements in the status and qualifications of 
teachers of the University 

Behind an outward appearance of almost diffi 
dent reserve Hdl kept a heart full of sympathy and 
helpfulness and a fund of quiet and serene humour 
Both his students and his colleagues looked to him 
when in trouble or difficulty, nor were they ever 
disappointed It was characteristic of him that 
when, on his retirement, his fnends asked him in 
what way he would wish them to commemorate his 
long connexion with the College, he remembered the 
financial struggle of his early years and asked that 
they should found a loan fluid by means of which 
the difficulties of students m straitened circum- 
stances might be temporarily relieved, while their 
spint of independence was to bo preserved by an 
undertaking of eventual repayment, so soon as they 
felt able to do so There could, indeed, have been 
no more fitting memorial 

Prof Hill married in 1892, Minnie Grace, daughter 
of Marriott Ogle Tarbotton, of Nottingham Mrs 
Hill died in 1920 He leaves two sons, both of 
whom earned distinction in the field in the flying 
service during the War, and one daughter 
No. 3092, Voiu 123] 


Prof J M Coulter 

By the death of Prof John Merle Coulter on 
Dec 23, after a few weeks’ illness, American 
botany loses one of its most eminent exponents 
Prof Coulter was born at Ningpo, China, on 
Nov 20, 1861 After graduating at Hanover 
College, Indiana he was appointed in 1872 botanist 
to the U S Geological Survey in the Rocky Mts , 
but returned to his old college as professor of 
natural sciences in 1874 He was then successively 
professor of biology, Wabash College (1879-91), 
president and professor of botany, Indiana Uni- 
versity (1891-93), and president, Lake Forest 
University (1893-96) In 1896 he was appointed 
head of the new department of botany of the 
University of Chicago, to the development apd 
work of which he devoted nearly thirty years, 
retiring in 1925 Since his retirement he has been 
adviser of tho Boyce Thompson Institute of Plant 
Research, Yonkers, N Y 
Coulters earlier botanical work was flonstic 
The ‘ Synopsis of the Flora of Colorado ” ( J 874), 
a government publication, with Prof Thomas C 
Porter, incorporated the results of his own and 
earlier investigations m this part of the Rockies 
A more extensive piece of work was his ' Manual 
of the Botany of the Rocky Mountain Region 
from New Mexico to thp Bntish Boundary ” 
(1886), a companion volume for the territory m 
eluded to Gray’s classic Manual of the Botany 
of the Northern United States,” for the sixth 
edition of which, m 1890 (with some extension of 
the area westwards), Coulter and Cray s successor, 

I Sereno Watson, were jomtlj responsible In 
association with tho late Dr J N Rose, Coulter 
published a revision of the North Amenoan 
Umbelliferse (1888) and a Synopsis of the Mexican 
and Central American UmbolliferoB (1900) 

Prof Coulter is best known in the botanical 
world, however, for his connexion with the Botanical 
Gazette and his work in the department of botany 
of the University of Chicago In November 1876, 
Coulter started the Botanical Bulletin, a modest 
little monthly of four pages, issued at a subscription 
price of one dollar a year, to afford a medium of 
publication for botanists of the western States 
comparable to those already existing in the eastern 
It comprised short notes, mainly of local flonstic 
interest, many of which were provided by the 
editor himself With tho second volume the name 
was altered to the Botanical Gazette to avoid con- 
fusion with the Bulletin of the Torrey Botanical 
Club, and the size was increased to eight pages 
The venture prospered, other eminent botanists 
became associated with Coulter in the editorship, 
and when in 1896 the senior editor went to organise 
the new department at the University of Chicago 
and the Gazette became the property of the Uni 
versity, it was already recognised as a leading 
botanical journal After more than fifty years of 
active editorship, Coulter in 1926 handed over the 
work to his former colleague, Prof Henry Cowles, 
himself retaining the title emeritus editor 

With the development of the Chicago School of 
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Botany the Gazette also became a medium for the 
publication of its work An important aspect of 
this work also found expression in the volumes on 
the morphology of the seed plants, which are 
familiar to all students of botany The original 
small volume on the seed plants (1901) by Coulter 
and his assistant, C J Chamberlain, was expanded 
into the two important volumes dealing respectively 
with Angiosperms (1903) and Gymnosperms (1910) 
and represents a concise review of our knowledge 
of the detailed morphology, especially of the 
reproductive structures and the embryology m the 
two groups The special value of these volumes 
depends on the fact that the subject matter had 
its origin or had been critically reviewed m the 
laboratory of the Chicago botany school 

In addition to his work as teacher and editor, 
Coulter played his part in the various associations 
and societies for tne advancement of soience in 
America He had served as president of the 
Botanical Society of America, and of the American 
Association for the Advancement of Science He 
was also a corresponding member of the British 
Association In 1921 he was elected a foreign 
member of the Lannean Society of London 
Botanists who attended the International Con 
gross at Ithaoa in 1920 will remember that Prof 
and Mrs Coulter took a prominent part m the 
reoeption of the delegates at the opening of the 
Congress m the Willard Straight Hall of Cornell 
University A B R 

Dr G W Lee 

Gabriel Wakton Lee, who died in Edinburgh 
on Dec 1, 1928, was the son of the late Dr A B 
Lee of Gonova, the well known author of “ The 
Microtomist’s Vade Meoum,” and of many valuable 
papers on cytolomcal subjects He was bom m 
1880, and received his education at Geneva, where, 
after a distinguished university career, he took the 
degree of D Sc In 1905 he joined the staff of Sir 
John Murray m Edinburgh, and earned out a 
number of important investigations on the deep sea 
deposits brought back by tne ChaUenger Expedi 
tion The researches on glauconite which he 
undertook m collaboration with his cousin and 
colleague, Dr L W Collet (now professor at 
Geneva), were published in the Proceedings of the 
Royal Society of Edinburgh in 1905-0 

In 1907, Dr Lee was invited, on account of his 
speoial palaeontological knowledge, to join the staff 
•of the Geological Survey of Sootland , he was 
placed in charge of the Palaeontological Depart 
ment, and became responsible for the de tormina 
tion of the material annually collected from natural 
sections and from borings Dr Lee acquired an 
unrivalled knowledge of the Carboniferous fauna 
of Scotland and was a recognised authority on the 
Bryozoa, publishing in 1911 an important mono 
graph on the British Carboniferous Trepoetomata 
He made valuable contributions to tne Survey 
memoirs dealing with the Carboniferous rocks of 
the Edinburgh (1910) and Glasgow (1911 and 1925) 
districts, of East Lothian (1910), and of North 
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Ayrshire (in the press) He assisted in the map 
ping of the oomplex geology of the Island of Mull, 
and had completed a detailed examination of the 
Mesozoic rocks of Sootland His memoir on " The 
Mesozoic Rocks of Applecroes, Raasay, and N E 
Skye ” appeared m 1920, and his later work on 
these rocks was embodied chiefly in the following 
memoirs “ Pre Tertiary Geology of Mull, Loch 
Aline, and Oban ” (1926), “ Geology of the Country 
around Golspie ” (1925), and “ Geology of Ardna 
murchan ” (to be published shortly) 

In addition to his official work, Dr Lee undertook 
the description of suites of fossils brought back 
from the Arctic by various expeditions Among 
these may be mentioned the collections made by 
the late Dr W S Bruce in Pnnce Charles Foreland 
m 1900-7 (Proceedings, Royal Physical Society, 
Edinburgh, 1908), and at Cape Chemey on the west 
coast of southern Novaya Zemlya m 1898 (Trans 
actions, Royal Society, Edinburgh, 1909) Part of 
the material obtained by Prof O Holtedahl during 
the Norwegian expedition to Novaya Zemlya in 
1921 was also submitted to him for determination 
and description (Report of Scientific Results, No 22, 
Kristiama, 1904) 

Dr E van Rijckevorsbl 
Dr Elie van Rijokevorsel, who died on 
Oct 18 last at the age of eighty three years, was 
born at Rotterdam After leaving the gymnasium 
there he wont to the Polytechnic at Zunch and the 
University of Bonn, taking his doctor’s degree in 
physics and mathematics at Utrecht in 1872 
Soon afterwards he proposed to Prof Buys Ballot 
a magnetic survey of tne East Indian Archipelago 
at his own expense, only the instruments being 
provided by the Dutch Government After a 
training at the observatories at Kew and Munich, he 
left for Java m December 1873, and largely extended 
Elliott's first survey of 1846-49, taking observa 
tions at more than a hundred stations In spite of 
interruption by malarial fever, a similar survey was 
earned out m eastern Brasil between 1882 and 1886, 
with the assistance of E Engelenburg 

After being nominated honorary assistant of the 
Dutch Meteorological Institute, Van Rijokevorsel 
made the first ana only magnetic survey of Holland 
In the meantime, many mtercompansons of 
standard instruments had been made, and magnetic 
observations in the Alps with Van Bemmelen 
followed , indeed, Van Rijokevorsel was one of the 
pioneers of international magnetic research, and 
was recognised as such by the honorary degree 
given him by the University of Glasgow m 1893, 
and by his nomination as one of the eight members 
of the first magnetic commission created by the 
International Meteorological Committee m 1896 at 
Pans — 

Since 1896, Van Rijokevorsel has developed 
another side of his scientific interests At the 
Bntish Association at Toronto a paper was pre- 
sented, “ On the Temperature of Europe,” 
followed by a senes of papers in German, partly 
published by the Institute at De Bilt, which traoe 
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constant, possibly ooemio, influences causing 
secondary maxima and minima m the yearly range 
of meteorological elements and terrestrial magnetism 
and lead to the calculation of numerous periods, even 
in mortality and nativity Part of the material 
was provided by the author, yopymg unpublished 
observations abroad during repeated sojourns in 
milder climates during winter time 
Van Rijokevorsel was a lonely man for a great 
part of his life, and always busy — his love of 
Nature, his skill m drawing, and his taste in forming 
ethnological collections will be long remembered by 
his friends and countrymen Time will judge of 
the importance of his life-work, but his earnest 
devotion to International science ensured him the 
esteem of colleagues from many nations 

E VAN E 


Mb C L Temple, CMG 

We regrot to record the death of Mr Charles 
Lindsey Temple, CMG, formerly Lieutenant 
Governor of Northern Nigeria, which took place on 
Jan 9 at Granada, Spam Mr Temple was a son 
of the Right Hon Sir Richard Temple, formerly 
(Governor of Bombay, and a notable figure in the 
political world of the late nineteenth century, and 
a brother of the present Sir Richard Temple, the 
distinguished authority on Indian oulture and 
literature 

Charles Temple was bom in 1871, and entered 
the Consular Service in Brazil m 1898 Through 
the influence of Sir Frederick Lugard, he joined 
the Nigenan Service in 1901, where he rapidly 
showed himself an administrator of sympathetic 
understanding in dealing with native affairs 
Papers on the nativoa of Northern Nigeria, con 
tnbuted by him to the Journal of the Royal Geo- 
graphical Society in 1912, and by his wife to the 
meeting of the British Association in 1913, showed 
how thoroughly the essential factors of the situa- 
tion had been grasped Temple was a staunch 
upholder of the theory of government that it was 
the duty of the white races to accept, so far as 
possible, tribal laws and customs as a guide m 
shaping the development of backward peoples 
He regarded it as essential that natives should be 
associated with whites as much as possible in the 
government of their own country The views and 
the principles upon which he earned out his ad 
mmistrative duties were embodied in a book, 
“ Native Races and their Rulers,” which appeared 
in 1918 and has since become a text book for 
administrators, and a powerful influence in the 
government of Nigena 

Mr Temple was Chief Secretary of Northern 
Nigena from 1910 until 1913, and was appointed 
Lieutenant Governor of the Protectorate in 1914, 
holding that office until 1917, when his health broke 
down He married Miss Olive MacLeod, daughter 
of Sir Reginald MacLeod of MacLeod, herself well 
known as a traveller and the author of a number of 
studies of the peoples of Nigena, based on matenal 
mostly collected during her husband’s term of 
offioe 
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Pbof A W Bicxkbton 

Pbof A W Bickerton, whose death on Jan 
23, at the advanced age of eighty seven years, 
is announced, was a well known figure in astro 
nomical and other scientific circles He was bom 
at Alton, Hants, on Jan 7, 1842, and educated at 
the Grammar School there and the Royal School 
of Mines, South Kensington, of which he became 
an Associate After leaving the College he was 
appointed organiser of science classes at the 
Hartley Institute (now University College), South 
arapton, and in 1874 went to Canterbury College, 
Christchurch, New Zealand, as professor of chem- 
istry and physics While there he had among his 
students Sir Ernest Rutherford, who m the Times 
of Jan 25, pays an appreciative tribute to the 
stimulating lectures given by Ins old teacher, and 
remarks ‘ His powers of popular exposition, his 
enthusiasm and versatility were of great value 
in promoting an interest in science m a young 
commuiuty ” 

About twenty years ago Prof Bickerton came to 
England with the express purpose of developing 
and making known an impact theory of cosmic 
evolution conceived by him in 1877, and of which 
he regarded the appearance of new or temporary 
stars as examples His view — described in a 
number of papers published by the New Zealand 
Institute and other societies — was that stars were 
formed by the grazing collision, or partial impact, 
of two cosmical masses The new luc-id object 
thus brought into existence was not regarded as 
made up of the combined masses of the colliding 
clouds, but as a third body formed by the material 
detached from the colliding masses A suggestion 
of this kind could obviously scarcely be placed in 
the category of fundamental astronomical theories 
without substantial observational or dynamic 
evidence, neither of which Prof Bickerton was 
able to provide He was discouraged by the in- 
difference shown by astronomers generally to his 
views yet he never lost his enthusiasm, and believed 
that he had found the truth and that it would be 
established in due season by both mathematical 
physics and astrophysics He would, we believe, 
be content with the epitaph, ‘‘Magna est ventas 
et prae valet ” 


We regret to announce the following deaths 
Dr T O Bosworth, author of "Geology of the 
Tertiary ami Quaternary Periods in the North West 
Part of Peru,” on Jan 18, aged forty six years 

Dr John K Haywood, chemist m charge of insect! 
cide supervision, food, drug, and insecticide adrnima 
tration in the U 8 Department of Agnoulturo, on 
Nov 30, aged fifty four years 
Dr Fernand Widal, professor of internal pathology 
in the University of Paris, whose name is associated 
with the agglutination test for the diagnosis of typhoid 
fever, on Jan H, aged sixty six years 
Prof R H Yapp, Mason professor of botany ui the 
University of Birmingham sinoe 1919, on Jan. 23, aged 
fifty -»even yews 
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News and Views. 


Wb referred last Week, p 138, to the meeting of the 
Royal Society on Jan 17, at which Prof Eddington 
described gome speculations on a new development 
of quantum mechanics, published in the January 
issue of the Proceedings of the Society So much 
prominence has been given to the paper in the 
public press that some further remarks upon it in 
these columns may be worth while Ihe speculations 
put forward are of a very interesting type, for they 
attempt to assimilate what we now call interchange 
of electrons to a transformation in a new oo ordinate 
or co ordinates, similar to a Lorentz transformation in 
space timeco ordinates mthat it can never be observed 
The starting point of these speculations is the observe 
tion that we now describe the interaction of electrons 
by two principles. Coulomb’s electrostatio forces and 
Pauli’s exclusion principle, and that every principle 
of scientific aesthetics requires us somehow to weld 
them into one This observation is perhaps the 
most promising and interesting part of the paper 
The mam part of the paper is concerned with spoon 
lations as to how perhaps this might be done, 
and the description of the interchange of electrons 
already alluded to is Prof Eddington’s attempt at a 
Weld 

Prof Eddinuton s whole sjieculation is extremely 
tentative, even for a new step in quantum mechanics, 
and very properly so propounded If Ins mam 
idoa is correct, that the principles of Coulomb 
and of Pauli are two aspects of the same feature of 
our world, there must necessarily be a theoretical 
connexion between tho two constants, e* and Ac/2ir, 
which they respectively introduce Prof Eddington’s 
tentative speculations suggest a value of 130 for this 
ratio , all the existing experimental evidence, pro 
vided that our main theoretical formula) are trust 
worthy, are in favour of a value very near to 137, a 
value whioh of course is not necessarily integral It 
is quite possible that Prof Eddington's theoretical 
result of 136 may be right, even if every word which 
he or any one else can as yet say about his theory is a 
totally wrong interpretation of it, like so much else 
whioh we still say of the easier aspects of quantum 
mecliamos It is far too soon to be confident either way 
But if the ratio is really 136, it is already clear that 
the new theory when complete must involve small 
but far reaching changes m the relations between the 
primary physical constants and, for example, Rydberg’s 
constant It will be a matter of the highest interest if 
it ultimately turns out that the formula for Rydberg’s 
oonstant, the comoi stone of modem physical theory, 
was slightly wrong after all ! At present it is proper 
to confess that we do not in any sense understand 
the new theory, still less know if it is right Its 
further study will no doubt be prosecuted with interest 
and vigour 

In order to introduce into the Leningrad Academy 
of Soienoes, which three years ago celebrated its 200 
years of independent scientific life, it was decided last 
year to enlarge the Academy by adding to it forty 
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new members A list of candidates has been approved 
by the authorities, and amongst the new academicians 
several active supporters of the government have 
been duly elected Three of the candidates put for 
ward by communistic organisations failed, however, 
according to the Times of Jan 28, to obtain the two 
thirds majority of votes necessary to secure Election, 
probably because of their insufficient qualifications 
The Soviet authorities insist now _that the Academy 
must waive its statutory reguJgJSons and take a fresh 
ballot on the three rejected candidates A meeting 
of tho Academy summoned to consider this extra 
ordinary proposal decided that, although it was con 
trary to the statutes, it has to be accepted Nine 
academicians, however, voted against acceptance, and 
their names have been published by the Soviet press 
as follows Pavlov (physiologist), Levinson Lessing 
(geologist), Borodin (botanist), Liapunov (mathe 
matictan), Karsky (ethnologist), Lavrov, Petrushev 
sky, Vladiinirtseff, and Bakulin , every one of these 
nine names is well known — indeed, some are famous 
amongst the leading men of science of the whole world 
Various startling projects of reconstructing tho 
Academy so as to make it support actively the govern- 
ment policy are discussed by tho official Soviet press, 
but apparently no definite decision has been arm ed 
at so far 

Tuk noon tubes which are now so familiar to the 
public in various script Bign advertisements have 
found a useful application m replacing white lights 
for lighthouses serving air routes In a new light at 
Lympne, sixteen tubos twenty feet long are employed 
in the form of a vertical truncated cone The light 
is said to have a candle power of 0000 and to be visible 
m clear weather for 45 miles The neon spectrum 
gives a number of lines lying for the most part towards 
the red end of the Rjiectrum, the yellow line 5853 A 
being specially prominent Thus the normal colour 
of tho tube is red orange, unless much argon or mercury 
vapour aro also present It is therefore possible to 
obtain a radiation which is compaiatively little sub 
jeot to atmospheric scattering (tho intensity of Bcattei 
ing is inversely projKirtional to the fourth power of the 
wave length) while yet remaining of high visibility 
The characteristic colour of the light is a strong 
recommendation , it would be made somewhat more 
red owing to scattering when seen through fog, but 
the change would be small in oompanson with that 
experienced in connexion with any white light 
Experiments have shown that even when the neon 
light failed completely to jienetrate a layer of fog 
it made a “ large rod luminous patch on the top 
of the fog ” Such a bght has now been installed 
at the I ympne aerodrome on the London Pans air 
route 

Fob some time it has been rumoured that Prof 
Einstein has been about to publish the results of a 
protracted investigation into the possibility of general- 
ising the theory of relativity so as to include the 
phenomena of electromagnetism It is now announced 
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that he has submitted to the Prussian Academy of 
Sciences a short paper in which the laws of gravita 
tion and of electromagnetism are expressed in a single 
statement The Daily Chronicle of Jan 26 reports an 
interview with Prof Einstein in which he explains 
in outline the scope of his new achievement “ For 
years,” he is reported to have said, “ it has been my 
greatest ambition to resolve the duality of natural 
laws into unity This duality lies in the fact that 
physicists have hitherto been compelled to postulate 
two sets of laws — those which control gravitation 
and those which control the phenomena of electricity 
and of magnetism Many physimsts have sus 

I >etted that two sets of laws must be based upon one 
general law, but neither experiment nor theory has, 
until now, succeeded in formulating this law I 
believe now that I have found a propei form I have 
thought out a special construction which is different! 
ated from that of my relativity theory, and from other 
theories of four dimensional space, through certain 
conditions These conditions bring under the same 
mathematical equations the laws which govern the 
electromagnetic held and those which govern the field 
of gravitation The relativity theory reduced to one 
formula all laws which govern space, time, and gravita 
tion, and thus it corresponded to the demand for 
simplification of our ph>sical concepts The purpose 
of my work is to fuither this simplification, and 
particularly to reduce to one foimula the explanation 
of the field of gravity and of the field of electro 
magnetism For this reason I call it a contribution 
to * a unified field theory ’ Now, but only now, 
we know that the force which moves electrons in 
thou ellipses about the nuclei of atoms is the same 
force winch moves our earth m its annual course 
about the sun, and is the same force which brings to 
us the rays of light and heat which make life possible 
upon this planet ” 

Pkof Einstein gives no indication of the line of 
thought he has followed or of the precise character 
of the now law His paper, it is stated, will bo pub 
lislied in a few days As an illustration of the remark 
that many physicists have suspected the existence of 
a general field law, we may quote the following 
}>assage from Prof Eddington’s recent book, “ Ihe 
Nature of the Physical World ” After an account of 
tlie relativity interpretation of non empty space, he 
wntes, “ It should be added, however, that this is a 
summary descnption and not a full account of the 
non emptiness, because we have other exploring 
apparatus — magnets, electroscopes, etc —which pro 
vide further details It is usually consideied that 
when we use these we are exploring not space, but a 
held m space The distinction thus created is a 
lather artificial one which is unlikely to be accepted 
permanently It would seem that the results of 
exploring the world with a measuring scale and a 
magnetic compass respectively ought to be welded 
together into a unified descnption, just as we have 
welded together results of exploration with a scale 
and a dock ” Apparently Einstein’s new work lias 
accomplished such a welding, but details cannot be 
gathered until the paper becomes available. 
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Of all Bntish men of science, none commands our 
admiration and respect more than Michael Faraday, 
who by the simplicity and nobility of his character 
endeared himself to all those around him and by the 
variety and importance of his discoveries made possible 
many of the extraordinary advances of modem science 
His life’s work was done in the laboratory of the Royal 
Institution, and it was there, on Aug 29, 1831, he made 
his first successful experiment on electromagnetic 
induction , an experiment which, following in the 
wake of those of Oersted, Arago, (sturgeon and Ampere, 
marks the first of a senes of discoveries to which we 
owe our command of electneity to day Recognising 
the epoch making charactei of that experiment, the 
Royal Institution proposes to take Bteps to celebrate 
its centenary, and accordingly has issued an invitation 
to those interested to bo present at a meeting of 
the Royal Institution on h eb 5 at 4 30 r M , when 
the proposal will bo considered In the invitation the 
Royal Institution points out that the centenary of the 
British Association also falls in 1931, and that certain 
important conferences on electricity will be held in 
London that year, and in directing attention to this 
matter says “ It seems probable also that the event 
may provide a unique and most favourable oppor 
tumty for a review of the great contributions which 
British workers have made to the scientific and 
industrial advances of the past century It is certain 
that such a review might be made a soutce of inspire 
tion and encouragement to the nation ” At a dinner 
of the American Institute of Electrical Engmeors in 
1901, the toasts were ‘ The Land of Ampere,” “ The 
Country of Faraday,” “The Successors of Ohm,” 
“Tho Hons of Volta," and “The Legatees of hranklin ” 
That was a happy demonstration of the freomasonry 
of science, and it would be a fortunate thing if the 
efforts of the Royal Institution lead to an international 
gathering to commemorate the work of one of whom 
Tyndall said that “he prized the honour of being 
Faraday’s successor less than the happinoss of having 
been his friend ” 

The centenaries of scientific interest which occur in 
1929 will recall some of the most remarkable men in 
the history of scientific discovery , men of various 
nationalities, pioneerH in many branches of science 
and men differing greatly m character England, 
Germany, Holland, France, tho United States, and 
Norway, will all have their celebrations, some of which 
will no doubt attract world wide attention Perhaps 
the most notable name to be recalled is that of 
Huygens, who was bom at The Hague on April 14, 
1629, and died there on June 8, 1695 As a connecting 
link of the age of Galileo and that of Newton, Huygens 
is one of the leading figures in seventeenth century 
science Among Englishmen we note the approaching 
centenary of the death of Davy, who passed away on 
May 29, 1829, and that of Young, who died on May 10 
We have already referred to these famous men in these 
columns, and it is to be hoped the commemorations 
will be worthy of the occasions No less a notable 
figure is that of Lamarck, who died on Dec 18, 1829, 
and whose statue stands at the entrance to the J ardm 
des Plantes, for which he did so much On April 6 
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occurs the oentenary of the death of the brilliant but 
short lived Norwegian mathematician Niels Heinnk 
Abel, while later in the year come the centenaries 
of the births of the Oerman chemists Kekul6 and 
Gness, of the French chemist Schtttzenberger, the 
Austrian geologist Hochatetter, the American geo 
logist Hayden , while another notable American man 
of science bom in 1829 was Asaph Hall, the discoverer 
of the satellites of Mars The United States and 
England alike will no doubt in some way pay tribute 
to the memory of James Smithson, through whose 
bequest arose the great Smithsonian Institution at 
Washington Smithson died at Genoa in June 1829 
Besides these anniversaries we may direct attention 
to the bi oontenary of Thomas Newcomen, who may 
properly be called the father of power engineering 
The steam or fire engine had been the subject of expert 
ments by Papin, Worcester, Savery, and others, but 
the introduction of the atmospheric beam engine for 
pumping purposes was mainly the work of Newcomen, 
the Dartmouth blacksmith Newcomen's engines pro 
vided the first solution of the problem of pumping 
from deep mines, and the form he introduced continued 
to be constructed right throughout the eighteenth 
century, and one or two examples were at work within 
quite recent times Moreover, it was the model of a 
Newoomen engine, still preserved in the University of 
Glasgow, which led Watt to his epoch making mven 
tions But Newcomen engines were m use forty years 
before Watt began his experiments, and when at the 
Watt centenary of 1919 a small group of engineers 
founded a society for furthering the study of the 
history of engineering and technology, they most 
appropriately called it the Newoomen Society 
Though not a large body, the Newcomen Society has 
by its activities and its excellent Tranaaclvme admir 
ably fulfilled its purpose, and this coming summer it is 
holding a joint meeting with the Devonshire Associa 
tion in order to pay due homage to the memory of 
Newcomen Bom at Dartmouth in 1003, Newcomen 
died in London on Aug 6, 1729, and lies in an un 
known vault in Bunhill Fields Bunal Ground 
Another centenary of interest to engineers is that of the 
famous loiomotive trials at Rainhill in October 1829, 
when the great competition took place between 
Haokworth’s Sane Paretl, Ericsson's Novelty, and 
Stephenson’s Rocket, the latter the best known looo 
motive m the world To this event the Newcomen 
Society also rightly proposes to direct attention 

The second report of the National Fuel and Power 
Committee to the President of the Board of Trade 
(Cmd 3252, London H M Stationery Office, 9 d net) 
recommends that legislation be promoted without 
delay to provide alternative procedure under section 10 
of the Gas Regulation Act, whereby the Board of 
Trade, by Departmental Order, may grant to gas 
undertakings, power to raise additional capital and 
borrow money on mortgage to the extent of the under 
takers’ paid up share capital , power to offer new 
capital for subscription to existing holders, consumers, 
and employees , power to effect joint working arrange 
menta with other undertakings, and to institute a two- 
part tariff system of charge for gas The therm 
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system of charge is considered a fair one, and the 
Report recommends that, from an appointed day, 
existing statutory gas undertakers, except very small 
ones, supplying less than, Bay, 20 million eub ft of 
gas per annum, should be required to supply gas on a 
thermal basis and become subject to the purity, 
pressure, and testing requirements of the Gas Regula- 
tion Act All gas undertakers should fulfil the 
requirements of the Act as regards purity and pressure 
of gas, it being understood that, in the case of a non 
statutory undertaking, no penalty would be incurred 
when a deficiency in respect of these requirements was 
due to circumstances not within its oontrol The 
growing practice of supplying artificially dried towns’ 
gas necessitates the amendment of the section of the 
Act defining the calorific value in terms of unit volume 
of gas saturated with water vapour No quarterly 
average value of calorific value should be assessed 
unless at least six tests of the gas have been made 
during the quarter At present, gas undertakers are 
customarily permitted to work up residuals purchased 
from other undertakers or elsewhere to the oxtent of 
only one third of the like residuals obtained from their 
own manufacture of gas It is recommended that this 
restriction as to quantity, where it exists, be removed 
According to a recent announcement by Prof 
James H Breasted, the organisation on an extended 
scale of the Institute of Oriental Research of the 
University of Chicago is now made possible by an 
endowment of 9,500,000 dollars, of which the greater 
part is already assured Among the objects to which 
this sum is to be devoted are the provision of a new 
building on the campus of the University, an annual 
grant towards carrying out projected researches over 
a penod of the next ten years, and an endowment for 
teaching which will enable the Institute to avail itself 
of the services of the leading Orientalists and historians 
of the world The plan of work, now in process of 
being framed, will include a senes of expeditions 
sent out from the central organisation, which will 
work side by side and in close co operation along the 
wholo of what is termed the ‘ archseological front ’ 
of the Near East, including Babylonia and Assyria 
as well as Persia and its neighbours 

The marvels of Ur multiply Within ton days of 
his first report of the season, Mr Woolley has further 
sensational disco venos to record His account of 
the opening up of another pit shaft, in the Tvmee 
of Jan 22, leaves the reader in amazement no less 
at the light they throw on Sumenan bunal practices 
than at the surpnsing wealth of object* of Sumenan 
art and their character Now we learn of the saonflee 
of a groom and of asses found with traces of a clianot 
and the remains of the ornament of the harness, on 
a sacnficial floor composed of a mat roof oovenng 
another sacnficial chamber with its array of victims 
This in turn leads to a death pit with forty five 
victims, of whom no less than thirty nine are women, 
and six are indeterminate Of headdresses of gold 
and precious stones similar to those of the nine court 
ladies found last year, thirty four have been found, 
and the other contents of the pit, so far as cleared, 
are no leas remarkable in quantity and character 
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both of workmanship and conception Two statues 
are unique — rampant rams with heads and legs of 
gold, horns and shoulder hair of lapiz, the fleece of 
white shell, each tuft carved separately, and the belly 
of silver 

Capt Pubefoy, on behalf of the Committee for 
the Protection of British Butterflies, appointed by tho 
Entomological Society of London, has presented to 
the Department of Entomology of the British Museum 
(Natural History) a set of specimens of the first brood 
of the imported Dutch form of the large copper butter 
fly, reared in Wood Walton Fen, near Huntingdon 
The British form of this butterfly, formerly moder 
ately common in the fen country, where its cater 
pillar fed upon the giant water dock, has been extinct 
since 1 848 About ten years ago a form was discovered 
in Holland, whence was derived the stock with which 
it is hoped to repopulate some part at least of the 
area formerly occupied by the insect The specimens 
presented to the Museum are intended to form the 
commencement of an annual record of the broods, 
so that any variational tendencies in the colony may 
be more easily recognised Capt Purefoy has also 
presented a set of specimens fiom the Irish colony 
established by him a number of years ago, which has 
been well maintained ever since From Dr J Schwetz 
the Department has also received specimens of a new 
species of tsetse fly, taken by him in the region of the 
Lower Lomami River, Belgian Congo Since the new 
specimen belongs to the same group as Qlossina 
palpal w, the tsetse chiefly responsible for the spread 
of human sleeping sickness, its discovery may be of 
medical importance The skeleton of the large 
Ichthyosaurus extracted at the end of November last 
from the Lower Lias in the quarry of the Red Triangle 
Cement Works at Harbury, Warwickshire, has been 
presented by the Portland Cement Selling and Distri 
bating Co to the Department of Geology of the 
Museum The skeleton is deeply imbedded in nodules 
of limestone 

Pbof A C Siwabo’s Friday evening discourse, 
delivered on Jan 25 at the Royal Institution, was 
entitled “ Greenland As it is and as it was ” He 
gave a brief description of the geological structure of 
the country, the present inhabitants, the ice sheet 
and icebergs, and of the Arctic flora The only rep re 
sentatives of trees are stunted willows and the pros 
trate dwarf birch Many of the flowering plants have 
a circumpolar distribution , some of them being also 
members of the alpine flora of Scotland and Switzer 
land, while others are unknown in Europe and occur 
in North America The present conditions in Green- 
land are much more favourable than in corresponding 
regions m the far south on the borders of the Ant 
arctic continent Prof Seward then discussed the 
value of fossil plants as evidence of climatic conditions 
of J,he past In rocks of Cretaceous age on Diako 
Island and at localities on the mainland about half 
way up the western coast of Greenland there are 
fossil ferns closely related to species of Olexchenta, 
now widely spread in the southern tropica, and other 
ferns related to a species now confined to Malaya ; 
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there are conifers now unknown in Europe, and 
abundance of trees with leaves scarcely distinguish 
able from those of the maidenhair tree ( Qinkgo btloba) 
Special attention was directed to the presence, in the 
Cretaceous flora, of plane trees of trees closely related 
to existing Magnolias and trees akin to the tropical 
bread fruit tree, and representatives of other families 
now characteristic of subtropical or tropical regions 
The paper dealing with “ Colour and its Apphca 
tions,” read by Dr L C Martin before the Illuminat- 
ing Engineering Society on Jan 22 contained an 
interesting survey of colour measurement in the 
course of which an ingenious new colorimeter developed 
at the Impenal College of Science by Mr W D 
Wright was described The lecture was aided by 
some effective demonstrations, by Mr C F Smith, of 
colour mixtures and harmonies, for which his 1 muto- 
chrome ’ apparatus proved well adapted Dr Martin 
also discussed the relation between colour and acute 
ness of vision, and presented a senes of i urvos lllustrat 
mg the relation between colour and visual speed 
Much of the discussion was concerned with ‘ artificial 
daylight,’ and the need for a practical standard of 
white light was emphasised The arbitrary standard, 
based on the use of an electric incandescent lamp, ntn 
at a prescribed pressure and equipped with a standard 
blue filter, is stated to furnish radiation equivalent to 
that of a black body maintained at about 2000° K , 
and has evidently possibilities It was interesting to 
learn that a standard specification for artificial day 
light is now likoly to prove a practical project 

The current issuo of tho Journal of the Marine 
Biological Association contains a descnption of the 
Laboratory at Plymouth and a list of publications 
recoidmg the results of researches camod out there 
or under the auspices of the Association on the North 
Sea coast from 1886 to 1027 Ihis bibliography of 
nearly a thousand papers, ranging over morphology, 
biology, and various branches ot economic marine 
zoology — on fishes, oysters, cockles and Bcallops, the 
ship worm, orabs lobsters, and sponges — serves to 
emphasise the close correlation between pure and 
applied science, and shows that the wise policy of 
the founders of tho Association - to aid science and 
industry — has been consistently followed The 
Laboratory provides facilities for all kinds of biA 
logioal, work and appreciative reforenoe should be 
made also to the suooessful courses for advanced 
students, held during the Easter and summer vaoa 
tions The major parts of the organisation of the 
Plymouth Laboratory has been built up during the 
thirty three years’ directorship of Dr E J Allen, 
to whom and to his staff are due congratulations, 
not only for their many contributions to the advanoe 
ment of our knowledge of the sea, but also for the fine 
spirit of helpfulness whioh prevails m the Laboratory 
The gradual disappearance of the European bison, 
whioh reached its most serious stage during the War, 
has been watched with much concern, and an assooia 
tion was formed a few years ago with the object of 
endeavouring to prolong the existenoe of this inter 
estmg species, This good cause has received a severe 
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blow in the news brought back by Prof J Pujanov, of 
Semferopo), who has just completed a survey of the 
Caucasus reserve In 1911 the herd in the Caucasus 
region numbered 1000, and in 1024, when 25 animals 
were still known to be alivo, the Soviet Government 
set aside an area of 1 100 square miles as a permanent 
bison reserve Last year a group of zoologists who had 
had special experience explored this region thoroughly, 
searching every valley Not a single living bison was 
seen Bones in plenty were discovered of animals 
apparently only a year or two dead, and some bore 
bullet marks The bison seem to have been shot by 
poachers, the patrol of the reserve having been in 
sufficient to stop illegal shooting It is stated that 
one or two animals may still possibly lurk in remote 
fastnesses in the area, but for all practical purposes 
the Caucasus herd may be regarded as extim t 

An able summary, over the initials ‘IDS,’ appears 
in the October issue of Psyche, against the suggestion 
of some psychiatrists that those patients whose mental 
disorder is difficult to specify, or does not constitute 
them a danger to themselves or others, should be 
detainable by some informal compulsion warranted 
by their relatives and by medical opinions The 
advantages claimed are, that the earlier treatment 
thus enforced would be more effective than if delayed 
until the patient should be certified, and that the 
informal nature of the proceedings would avoid the 
stigma of insanity The writer claims in opposition 
that only a small projtortion of mild cases ever reach 
the asylum, that institutional life does not have a 
good effect on the individual, that the district asylums 
have not the staff for the necessary treatment, and 
the average medical officer is ill instructed in psychi 
atry and mental treatment He also quotes with 
approval Dr Millais Culprn a views expressed in a 
letter to the Times last autumn as to the probability 
of the stigma very quickly being affixed to this com 
pulsory detention He suggests that the provision of 
outdoor treatment is the better course to follow, and 
points out that if there is any treatment worth having, 
people will gladly avail themselves of it 

With the financial help of the firm of Zeiss of Jena, 
the Zeitschnft fur I nstrurnentenkunde has been able to 
carry out its project of issuing occasional supplements 
dealing -with the history of the progress of optics The 
first part appeared in December under the title 
Forchungen zur Qeschichie der Optik It consists of 
40 pages of the same size as those of tho Zeitschnft 
Five pages are occupied by an articlo by Dr M v 
Rohr, the editor, devoted to an extract from Sir J F 
Herschel’a Journal, givmg an account of his visit to 
Fraunhofer at Munich m September 1824, and to 
other evidence of the rapid spreading of a knowledge 
of Fraunhofer’s work amongst English physicists in 
the next few years The remainder of the issue is 
devoted to an article by Dr H Boegehold giving the 
history of the achromatism of prism* and lenses from 
the discovery of the effe^j for glass and water by 
Newton m 1704, its use by Dollond in 1767, and its 
general recognition as an optical method by about 
1775 


Phot Ejnar Hebtzspbuno, of Leyden Observe 
tory, has been appointed George Darwin lecturer of the 
Royal Astronomical Society for 1829 The lecture 
will be delivered at the May meeting of the Society 
An earthquake of moderate intensity was recorded 
at Kew Observatory at 20 hr 48 mm 50 secs GMT 
on Jan 24 The epicentre is estimated to have been 
5580 miles away, probably in Central America 
Sib Ebnest Rutherford will open a discussion at 
the Royal Society on leb 7 on “The Structure of 
Atomic Nuclei ” Dr F W Aston, Dr J Chadwick, 
Dr C D Ellis, R H h owler, and Prof O W Richard 
son will take part m the discussion 

The Pharmacoutical Society of Great Britain will 
hold a conversazione at the Society’s house at 17 
Bloomsbury Square, London, W C 1, on Tuesday, 
Feb 12, when tho museums, school, and research and 
pharmacological laboratories will be open to inspection 
The Progress Mesial of the Royal Photographic 
Society of Great Britain has been awarded by the 
Council to Mr Olaf Bloch, in recognition of his various 
inventions, researches, and publications, which have 
resulted in important advances in the development of 
photography 

The Council of the Institution of Naval Architects 
has awarded a premium for the yeai 1928 to Lieut 
Colonel V C Richmond for his paper on “ Some 
Modem Developments in Rigid Airship Construction ” 
and a joint premium to Mi E Leslie Champness and 
Mr 1* rank Mi Alister for their paper, ‘ ‘ Further Notes on 
the Relative Strength of Fine and Full Cargo Vessols ” 
The premiums will be presented on Mar 20 at tho 
opening of the annual general meetings, which will be 
hold at tho Royal Society of Arts John Street, W C 2 
The Institute of Physics announces additional 
privileges for student members Registered student 
members pay a fee of five shillings per annum, which 
is credited against the entrance fee on election to 
corporate membership In future, m addition to 
existing privileges, students will receive the published 
lectures given before the Institute free of charge, and 
will be allowed to subscribe to the Journal of Scientific 
Instruments at the pnvileged rate of ten shillings and 
sixpence per annum 

The Council of tho Institution of Electrical Engineers 
has made the eighth award of the Faraday Medal 
to Signor Guido Semenza, of Milan This medal is 
awarded by the Council of the Institution not more 
frequently than once a year either for notable scientific 
or industrial achievement in electrical engineering 
or for conspicuous service rendered to the advancement 
of electrical science, without restriction as regards 
nationality, country of residence, or memhjfi|lSjjB' of 
the Institution Signor Semenza hae'fUft^Mnj^ears 
taken a leading part in the development/ ,Jk#e*tophca- 
tions of electricity ► 

The non magnetic yacht (^ported her 

arrival at Callao, Peru , -ren*' 3w*i d 4 because of a 
storm and loss biTfm anohor at Easter Island, the 
vessel left tb6re<m^(3eo 12, two days before the time 
originally set Unfavourable winds dr Mjjg her south 
from her course as planned to 40° soutR latitude in 
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longitude about 95° west Captain Ault reports 
continued excellent observational results tor the full 
programme since leaving Easter Island Twenty 
three bottom samples were obtained on the trip from 
Balboa to Easter Island to Callao , those from Easter 
Island to longitude 95° west were red clay with volcanic 
mud It is expeoted that the Commie will sail on 
Feb 3 from Callao for Papeete, Tahiti 

The claim by Leone Caetam, author of the “Annali 
del’ Islam," that the great Moslem migration into 
North Africa was duo to the increasing desiccation of 
Arabia at that period, has been discussed by Prof 
Alois Musil in an Appendix, No 10, to his work on 
Northern Negd in the fifth volume of his “ Explore 
tions in Arabia,” m process of publication by the 
American Geographical Society Prof Musil insists 
that this claim is quite invalid, and that there is no 
evidence of any material climatic change in Arabia 
during histone times Prof Musil’s detailed die 
mission of this question is useful, as the viow that the 
Arab emigration was due to increasing dosiocation 
has been adopted recently by Sir Thomas Arnold 
(1924), and by Prof MacMillan Brown, “ Problems of 
the Pacific,” 1927 


Applications are invited for the following appoint 
ments, on or before the dates mentioned — A junior 
assistant (engineer) at the Fuel Research Station, East 
Greenwich— The Secretary, Department of Scientific 
and Industrial Research, 10 Old Queen Street, S W 1 
(Feb 14) An assistant for work on virus diseases 
of the potato, and an assistant for field work in con 
nexion with the development of potato culture, each 
under the Department of Agriculture for Sootland — 
The Establishment Officer, Department of Agriculture 
for Scotland, Quoen Street, Edinburgh (Feb 18) A 
reader in mathematics at Birkbeck College — The 
Academic Registrar, University of London, South 
Kensington, SW7 (Feb 18) A lecturer in agn 
culture in the University of Leeds -The Registrar, 
The University, Leeds (Feb 18) A professor of 
eleitncal engineering at the College of Engineering 
Ouinilv Madras — The Secretary to the High Com 
missioner for India General Depaitment, 42 Gros 
venor Gardens, S W 1 (Feb 23) An ev cning loi turer 
in magnetism and eloetueity at the Wimbledon 
Technical Institute The Print ipal, Technical In 
Rtituto Wimbledon, S W 19 A Secretary to the 
Technical Institute, Wandsworth -The Principal, 
Technical Institute, Wandsworth, S W 18 


Our Astronomical Column 


Comet Schwassmann Wachmann (2) -Iho new 
comet 1929a proves to be one of short period, like the 
fiist one discovered by the same observers Images 
til the comet were found on plates taken on Jan 4 
and 12 (the latter at Uccle Observatory ) h rom these 
positions, combined with photographic observations 
on Jan 20, Prof G van Biesbroock and Mr Y C 
(. hang have computed the following orbit (I A V 
Cirr No 218) 

T 1929 Apnl 1 30 U 1 
u 2° 15' | 

11 126 30 11929 0 

» 3 39 j 

log q 0 3075 
Period B 825 years 


28 

6 

13 

21 


Ephpmkkis ron 0 h 
RA N Peel log r 

» I8 m 10* 20° 59' 0 3201 

39 1 21 2J 0 3174 

41 57 21 47 0 3149 

47 25 22 10 0 3120 


log A 
0 0988 
0 1101 
01348 
0 1648 


Ihe distance from the sun is diminishing, but that 
from the earth increasing , the brightness should not 
diminish rapidly The comet should be observable 
until May at least If these elements are accurate, 
there was a near approach to Jupiter (about one thud 
of a unit) m November 1926 


8 47988 128 64- 21 15* 


Verier* 

H llT Wood " 


Aetr Nach , 5608, reports an observation of this 
comet Oct 27 81 UT, R A 11" 1” 24*. N Deol 
8° 32 2' There is little doubt that the comet was 
seen, but the position given is very rough 
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A Possim r Companion to Sirius B — A letter 
from Dr R T A Innos in the Observatory for January 
states that a faint star has been suspected neat 
Sinus B on st vcral nights langrng from Fob 4, 1926, 
to Mar 20, 1928 Its distance from B varies from 1' 
to 2' and the ponod is estimated to be fiom 18 months 
to two years It is estimated as of magnitude 12 
On some evenings several observers saw it Various 
o\epKH,es were tried, and every precaution was taken 
to guatd against illusion, but the object is so difficult 
that its existence is not absolutely guaranteed Dr 
van den Bos recalls that Prof Fox suspected the 
duplicity of B with the 18 J inch Clark refractor He 
gave P A 231°, distance 0 8', date 1920 110 

Dr van den Bos also givos some measures of the 
companion of Procyon, though this was so difficult 
that he does not guarantee its objective existence 
P A Dint 

bob 8, 1927 198 6° 3 06' 

Oct 27, 1928 230 7 2 07 

He had purposely consult™ 1 no cphemoris on either 
occasion, but afterwards found that the first positioi^ 
was in fair acoord with Dr Spencer Jones’s ephemeris 

It limy be worth while to point out that the 
distance and period as estimated by Dr Innes are 
not compatible with each other From the meridian 
observations of the bright star, the mass of Sinus B 
has been deduced as 0 96 of the sun’s mass If 
bmus B is double, thiR would bo the joint mass of 
its two components The parallax 0 38' is i ery well 
determined Taking the moss os equal to that of the 
sun, a semi major axis of 1 52' would give a period of 
8 years One of 1 00', the smallest value suggested 
by Dr Innes, would give a penod of 4 27 years 
Thus, either the distances given by him are oonsider 
ably overestimated or the penod is underestimated 
The distance given by Prof Fox, 0 8', would give a 
penod of 3 years, if assumed to be the un foreshortened 
length of the semi major axis The distances were 
estimated, not measured, at Johannesburg, the sus 
pected star being too faint to set a wire upon 
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Research Items 


Tub Spearthroweb in America — ‘Some remark 
able spearthrowers of ancient Amencan origin, are 
described by J Alden Mason in the Museum Journal 
(Philadelphia) for September 1928 At the present 
day the spearthrower is used in America only by the 
Eskimo, certain of the tribes of the Amazon, and the 
Tarascan Indians of Lake Patzcuaro, Mexico , but 
formerly it was employed much more widely Speci 
mens are known from the pro Cliff Dweller remains 
of Utah belonging to the people known as the Basket 
makers, from pro Columbian Florida, and from pre 
Columbian graves of the coasts of Peru and of Eouador 
and Cplombia, from the Aztecs of the time of Monte 
zuma and from the Toltecs The Haitians of the 
time of Columbus used it, as did certain Californian 
tribes of a century and a half ago Not more than 
about thirty examples have been found in any one 
of these areas Of the specimens here described, one 
belongs to the so called Thule culture of the early 
Eskimo, and was found by W B Van Valm in the 
region of Point Barrow in 1919 in a senes of mounds 
It differs from any of the modem types, being of a 
supenor grade alike from the aesthetic, technological, 
and utilitarian points of view It is of a coniferous 
wood and measures 14$ in m length by 2} in maxi 
mum width Its peg is of ivory The second example 
belongs to the Basket makers’ culture of Utah and 
was the first to be found in the south west It is 
remarkable for a number of ceremonial objects 
attached to the handle These include the tooth of 
a canine or feline, wrappings of yucca fibre, cotton 
yam, and fur , and an X ray examination has 
revealed four beads, probably of turquoise and 
representing the heart of a fetish bird, which lie 
under the yam and cannot be otherwise examined 
owing to the fragility of the material Two spear 
throwers which are unique, and the rarest known in 
America, come from Marco Key, Florida, where they 
were discovered in 1890 They are longer and more 
slender than spearthrowers from other regions, the 
closest approximations being those in use among 
certain eastern Colombian tribes A carved rabbit 
at the distal end of one is reminiscent of the carved 
spearthrowers of the Magdaleman period of palaeolithic 
Europe 

Rescue and Reclamation of Fish — The Division 
of Fish and Game of the Californian Department of 
Natural Resources has developed a strange industry 
—the rescue and reclamation of lost, or potentially 
lost, fishes Black bass and other spiny rayed fishes 
take advantage of flood conditions to spawn in areas 
which at the time seem perfectly suitable, but as 
soon as the overflows begin to dry through evaporation, 
both the newly hatched young and the adult fishes 
become a prey to predatory birds and mammals, and 
the result is a total loss The rescue of this threatened 
population and its transference to a safe environment 
has assumed very considerable proportions One 
worker reports that up to the end of August 1928, 
he had saved in his district of Hanford, 108,200 fishes, 
the majority of which were cat fish, and these were 
planted in rivers throughout the country During 
the month of August as many as 288,000 valuable 
angling fishes were saved to the State Although a 
certain amount of useless and possibly harmful trans 
portation has been earned out by enthusiasts, the 
aim of the Division of Fish and Game is to save only 
food fishes, and to utilise them in stocking barren 
waters with the species most adaptable to their 
particular conditions 

Combat Reactions in Fboos and Toads — Re- 
actions to special stimuli which produce specific phases 
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of pose and movement suggesting a struggle, have 
been described amongst reptiles, Dut, according to 
Georg Hinsche, have not been suspected to oocur 
amongst amphibians (Biolog Centralol , Bd 48, 1928, 
pp 077 817) He finds a well marked series of such 
reactions, twisting, staggering, stiffening, and kicking, 
suggesting attack anddefenoe, to be exhibited by 
Bufo vulgana and Pelobotcs fuscus, and rather less 
definitely displayed by other native amphibians such 
as Bufo invulis, B calamita, Rana esculenta and Hyla 
arborea Certain tactile as well as optical stimuli are 
adequate to set free such reactions, but along with 
the specifio stimulus environment is an important 
factor Hinsche considers that these combative re 
flexes are associated with very elementary reflex 
complexes related to the creature’s food supply, 
burrowing habits, and sexual acts, and that, from the 
point of view of biological significance, they con- 
stitute a specific reply to a definite type of stimulus, 
and are not simply a reaction against an individual 
enemy Their differences in degree in the different 
species he has experimented with are put down to 
differences in morphological and anatomical structure 
in these species But in general the author finds 
that where a tendency towards flying leaps occurs, as 
in many species, the combat reaction is reduced in 
intensity 

The Mosquitoes of North and South America 
— Dr H G Dyar, of the United States National 
Museum, has recently contributed an important re- 
visional monograph entitled, “ The Mosquitoes of the 
Americas ” It is issued as Publication of the Carnegie 
Institute of Washington, No 387 (1928), and brmgs 
up to date the many changes in Bynonymy that have 
taken place since the publication of Howard, Dyar, 
and Knab’s standard four volume treatise on the 
“ Mosquitoes of North and Central America and the 
West Indies” (1912-17) It is, furthermore, to be 
regarded os being supplementary to the latter work, 
since it also includes all the known species from South 
America The classification of the group has not been 
materially altered from that adopted in the larger 
monograph just mentioned, except that five tribes of 
these insects are recognised instead of two The 
Sabethmi aro hero regarded as a separate division, 
since the American species all exhibit the pecubar 
larval feature of the median ventral brush on the anal 
segment being wanting Dr Dyar’s work will be 
found invaluable by special students of mosquitoes, 
since he describes in concise language the male, 
female, and larva of every species where material is 
available, and their salient structural characters are 
fully illustrated on the 123 plates whioh accompany 
this monograph 

Philippine Echinoids — Mr Hilano A Roxas, in 
his paper “ Philippine Littoral Echmoida ” ( Philip 
pine Journal of Science, June 1928), reports on tne 
littoral sea urchins and sand dollars m the collection 
of the Department of Zoology, University of the 
Philippines Echmoderms are not very numerous 
m the Philippines, but eleven speciqs of sea urchins 
and five of sand dollars (Clypeaatendse, Araohnoi 
didss, Lagarudse, and Scutelbdse) have been found at 
Puerto Galera, Mindoro, which Is the main collecting 
ground The only really common species are Trip- 
neustee graliUa, Echinotnx calamans, and Echinometra 
oblonga, none of the others being abundant Photo 
graphs are given of all the species, showing the main 
characters of the testa in most oases, £gth with and 
without the spines, which should make identification 
easy Pnonondans verticmata is a very striking form, 
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bnght green when olive and having long heavy spines 
ornamented with whorls of projecting ridges 

Flower Size and Chromosome Size in Petunia — 
A peculiar genetic behaviour in Petunia is briefly 
described by Mr E Malinowski ( Jour Heredity, vol 
19, No 11) He shows that in a variegated strain of 
P vtolacea Lind obtained from de Vilmorm, there is 
great variability in the size and colour of the flowers 
on some plants, other plants producing only large 
purple flowers or small lilac ones, and the same 
variable progeny being produced from seeds of any 
of the type But plants cannot be inbred because 
of self sterility It is suggested that this range of 
variation, although phenotypical, is produced by 
the presence of one gene It is further stated (and 
this needs confirmation) that the large purple flowers 
show larger chromosomes in their cells than the small 
lilac flowers, although in any one flower bud the 
meiotic divisions may show some oells with large and 
others with small chromosomes The statement is 
also made that, following the reduction division, one 
of the daughter cells may have large and the other 
small chromosomes It is suggested that the differ 
ences in flower size may be the result of the difference 
in sizo of the chromosomes The whole subject 
requires fuller investigation, which might yield aignifi 
oant results 

Dicecism rrf the Garden Aspakauus — A paper on 
the degree of dicecism in the garden asparagus by 
T Shoji and T Nakamura, in the Japanese Journal oj 
Botany (4, 120 152 , 1928), raises many points of 
general interest In male plants the pistil was 
developed in the flowers to an extent that varied with 
the individual plant, but was very constant in the 
flowers upon any one plant In the male flowers, 
instead of the typical tnlocular ovary, bi or urn 
locular ovaries may be found, and in some cases one 
carpel is modified into an anther An interesting 
tost is made of Robinaohn’a reagent for determining 
the receptivity of the atigraatic surface for pollen, by 
the extent to which it stains when immersed m a 
aqueous solution of sodium potassium tartrate and 
silver nitrate Acoordmg to Robinsohn, the stigma 
should only stain deeply when it is in a receptive state, 
and tests of the normal pistils of asparagus were in 
accordance with tins statement On the other hand, 
heavy staining of certain regions of the imperfect 
pistils in the male flowers, which were quite without 
stigmas, rendered the reagent useless in distinguishing 
between fertile and infertile carpels Wounds at the 
surface of the carpels tended to take up the stain, and 
the authors raise the question as to whether the degree 
of staining with this reagent is connected with the 
extent to which the cuticle is interrupted at the stig 
matio surface, itself a question of some general interest 
Many details of the cytology of the degenerating mega 
and micro sporangia are given m this paper 

Land Shells from the West Indies — Dr H A 
Pilsbry and E G Vanatta describe three new land 
shells from Tortuga Island and one from Haiti, whilst 
Dr Pilsbry appends a paper on the species of Lucxdella 
(subgen Pcemella), including two new, from Haiti and 
Santo Domingo (Proc Acad Nat Set Phtlad , vol 80) 
Figures illustrating both papers are combined on one 
plate Fig 17, which is stated to represent a form of 
Certon tortuaa, n sp , differs so much from Fig 16, the 
type, and Fig 16, a coloration variety, as to suggest 
that, variable as these shells are, an illustration of 
some other species has accidentally been substituted 
when making up the plate 

Carboniferous Bbaokiopods — The first part of 
a monograph on British Carboniferous brachiopods, 
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by the late Dr Ivor Thomas, was published in 1914 
The second part (Mem Qeol Surv Ot Britain, 
Palceont , vol 3, pt 1, pp 1 217, plates l xh, 1928) 
is the work of Miss H M Muir Wood and deals with 
the semireticulatus and longispmus groups of Productus 
(sensu stneto), of which 41 Bpeoies or varieties are 
described The Producti can be divided into at least 
eight genera, namely, Productus (restricted), Avonia, 
Ruxtonm, Pus tula, Overtonia, Smuatella (gen nov ), 
Probosctdella, and Ethendgina , they include the largest 
brachiopod known, Productus gtgantcus, with a breadth 
of 300 mm The shell of Productus was apparently 
anchored by means of spines, sometimes five or six 
inches long, whioh are developed on the larger valve 
The Producti are very abundant in the Carboniferous, 
but afterwards diminished in numbers and became 
extinct at the olose of the Penman penod The group 
is said to have been denved from a Strophomenid 
ancestor in the Ordovician or Silurian The earliest 
Bntish representatives are found in the Pilton Beds 
of North Devon (Upper Devonian or basal Carboni 
ferous) Shells of the semireticulatus group make their 
appearance in the Zaphrentis zone and evolved rapidly, 
but dunng Semmula times conditions were unfavour 
able to the development of this group A multitude 
of new forms appeared in Dtbunophyllum timos and 
includes some over specialised species with a very 
limited range m time and space The sudden dis 
appearance and extinction of the Producti is thought 
to be due in part to the excessive secretion of carbonate 
of lime 

The Shap Granite — An important contribution 
to the potrology of the well known Shap Granite has 
been made by Dr D R Grantham, with the collabora 
tion of Dr H t Harwood, who has made seven 
excellent analyses The results appear in the Proc 
Qeol Assoc, pp 299 331, 1628 The ‘granite’ is 
a composite intrusion made up of a suite of porphy 
ntic biotite granites alhed to adamellite The oldest 
solid product of the original magma appears to be a 
chilled peripheral facies of basic type and probably 
hybrid origin This 1 early basic granite ’ was dis 
rupted by the ascent of the main intrusions, dis 
tinguished as Stages I and II .within which it occurs 
as the inclusions hitherto regarded as ‘ basin segrega 
tions ’ The mam mass of the granite shows successive 
increase in porphyntio felspars and decrease ill 
accessories A fourth phase is represented by Stage 
III , dyke like masses of granite still richer in 
phonocrysts The inclusions in Stage II comprise 
not only ‘early basic ’ and Stage I types, but also 
numerous blocks of homfelsed andesites and (rarely) 
Coniston limestone Evidence is brought forward to 
show that contamination of the original magma by 
reaction with, and assimilation of, the andesites of the 
oountry rock is beyond reasonable doubt Dr 
Harwood’s analyses give practically a straight line 
diagram from ‘ andesitic inclusions ’ to Stage II , and 
this alone is weighty evidence m favour of assimilation 
Further joint work on the andesites themselves is in 
progress 

Sounding at Sea — The December issue of the 
Journal oj the Franklin Institute contains an account 
of the methods used by the United States Coast and 
Geodetic Survey for the measurement of the depth 
of sea water, by Lieutenant J H Service, of the 
Survey Department For soundings m water too 
deep for the hand line the sound wave method in the 
form known as the 4 fathometer ’ is most used An 
electrically driven oscillator strikes a diaphragm under 
water outside the ship and the sound reflected from 
the bottom of the sea affects a mlorophone in a water 
tqnk inside the ship’s plating below water level In 



182 


NATURE 


[February 2, 1929 


senes with the microphone is a neon tube which lights 
up when the reflected sound amves at the miorophone 
Tne tube is placed behind a radial slit in a revolving 
diBC m front of whioh is a circular dial marked in 
fathoms The oscillator acts as the neon tube passes 
the zero of this scale, ho that the depth is read at the 
end of the revolving slit when it flashes out red owing 
to the lighting up of the neon tube behind it The 
speed of sound in sea water of salinity 35 parts per 
1000 at the surface and at 0° C is taken as 1450 metres 
per second It increases 4 metres per second per 
degree nse of temperature, 3 per 100 fathoms depth, 
and 1 per part per 1000 increase of salinity 

Strong Electrolytes — The revival of interest m 
the properties of strong electrolytes which followed 
the publication of the Debye Huckel theory in 1923 
shows no signs of falling on, and a further group of 
papers on this subject has appeared in the issue of the 
Physikalische Zeitachnft for Nov 1 One of these, by 
M Wien, on departures from Ohm’s law, is of particti 
lar importance An electrolyte lias been shown to 
undergo a decrease m resistance when it is subjected 
to hign electric stress In relatively weak fields the 
morease in conductivity is approximately proportional 
to the square of the field strength , for larger fields, 
the rate of increase is linear and finally, when an 
intensity of the order of a hundred kilovolts per 
centimetre has been attained, a new value of the 
conductivity is reached, which is several per cent 
above that for weak fields, and is practically unchanged 
by any further increase in the applied potential 
These effects depond in a characteristic way upon the 
valencies of the ions in the solution, and the ultimate 
value of the conductivity corresponds, within the 
limits of experimental error, with the conductivity of 
the same electrolyte in a weak field at infinite dilution 
These observations, together with some others made 
by M Wien on the effects of alternating fields on 
electrolytes, have been discussed by G Joos, and have 
been shown to be at least in qualitative accord with 
the newer versions of the Dehye Huckel theory 

Luminescence — A report upo l cathodo lumin 
escenoe and the luminescence ot incandescent solids 
by E L Nichols, H L Howes, and D T Wilber, that 
has been issued as a Publication oj the Carnegie In 
stitutum of Washington (No 384), furnishes a valuable 
summary of the experimental work that has been 
oarned out by the authors and others m this little 
known branch of optics Their object has been to 
bring togother investigations on the relations between 
the emission of light from hot bodies, other than 
urely thermal radiation, and such phenomena as 
uorescence and phosphorescence at lower tempera 
tures Some of tneir results are very surprising, for 
example, the frequent excess of the radiation over 
that from a black body at the same terajierature, apd 
in general they find that selective emission, when 
excited thermally, shows the effects characteristic of 
ordinary fluorescence The position of the bands in 
the spectra is often, moreover, the same under the 
different modes of excitation, of which exposure to a 
hydrogen flame and to the light of an iron arc are two 
typioal examples, and from the evidence that they 
have presented they conclude finally “ that the 
luminescence superposed upon the incandescence of 
the various solids is simply* fluorescence m all essentials 
identical with that commonly excited by light, cathode 
rays and other familiar agencies ” 

A Multiple Dour Abch Dam — A reinforced 
concrete dam of unusual design has recently been 
completed m a canyon of the Gila River, Arizona, 
U.S A The dam is for a reservoir for the storage of 
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water for flood control and power supply and for the 
irrigation of some 100,000 acres of land held as a 
reservation for the settlement of certain Indian tribes 
The dam is the subject of a well illustrated artiole in 
the Engineer for Jan 18, from whioh it will be seen 
that not only is it of unique design but it Is also a 
handsome structure Many single arch and multiple 
arch dams have been constructed, and in these 
inclined arches spring from the piers, each arch 
sustaining the vertical weight of water as well as its 
horizontal pressure In the new Coolidgo Dam, as it 
is called, these arohes are replaced by dome shaped 
structures something of the form of the half of a very 
thick eggshell out along its major axis In the 
Cnohdge Dam there are four piers, 180 feet centre to 
centre, and from these spring three ferro oonorete 
domes which are 21 feet thick at the base and 4 feet 
thick at the crown The height of the dam is 260 feet 
The first of its kind, the dam was designed by Major 
C R Olberg, of the United States Indian Bureau, 
and m his description of it he states that the maximum 
compression stresses for the dome were fixed at 600 
lb persq in , and in the buttresses at 400 lb persq m 
At first sight the shuttering foi the construction of 
such domes would appeal to be a matter of great 
difficulty, and not the least interesting feature of the 
work was the method used by the contractors for 
this shuttering 

Nmt alloy Steels — The issue of the Chemical Age 
for Jan 5 contains some interesting information 
concerning the case hardening of steels by nitrogen 
When iron and steel aie heated in an atmosphere of 
ammonia nitrogen is absorbed, and with special 
steels (mtrallov) a very hard surface is produced 
The ‘nitration’ is earned out after machine finishing, 
since no deformation occurs, providing that all strains 
have boon relieved by suitable heat treatment, but only 
a small regular swelling, for which due allowance can 
be made The resulting hardness is 900 1100 on the 
Bnnell scale (chromium vanadium steel, case hardened, 
being 742) and permits glass and quartz to be cut 
The nitrated steels are capablo of taking a mirror 
finish, and it is olaimed that they Bhow exceptional 
resistance to woar They retain their hardness up 
to 500° C 

Oxidation or Pyrites in Coax Seams — The Safety 
in Mines Research Board has issued a report of an 
investigation by II Macpherson, N Siinpkin, and 
H Wild (S M R B Paper No 47 London H M 
Stationery Ofhce , ]« 6d ) recording an examination 
of the occurrence of pyntes and its oxidation by air, 
particularly in the Ravine seam of Lancashire Their 
work supports the view that pyntes acts not so much 
by initiating combustion a# bypromoting dismtegra 
tion of the massive coal This disintegration is 
brought about by the volume change on oxidation 
and assists access of air to the coal substance itself, 
which can then take up oxygen and so become 
heated 

Firing Coal Dust —A paper, by T N Mason and 
R V Wheeler, issued by the Safety m Mines Research 
Board (S M R B Paper No 48 H M Stationery 
Office 3d ), records experiments on firing coal dusts 
in a steel gallery, 71 feet in diameter The results 
confirm the view that the inflammability of the 
dust increases with the content of volatile matter of 
the coal, inflammability being measured by the mean 
speed of the flame Explosability — measured by the 
maximum pressure developed — is of the same order 
and in close agreement with the proportion of incom- 
bustible matter which must be mixed with the coal 
dust to suppress its inflammability 
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High Pressure Gas Research 


the invitation of the governing body and the 
reotor of the Imperial College of Science and 
Technology, a distinguished company assembled at the 
College on Jan 21 to inspect the new equipment of the 
high pressure gas research labors 
tones and the work in other sections 
of the Department of Chemiaal 
Technology An opportunity was 
thus afforded of observing the 
results of a consistent policy of 
fundamental research, conducted 
in the atmosphere of intellectual 
freedom traditionally associated 
with British universities, into mat 
ters which from their very nature 
form the prop and stay of important 
sections of the industrial structure 
The Department, which was maugu 
rated in 1912 under the direction of 
Prof W A Bone, now comprises 
throe sections (1) fuel technology 
with refractory materials, combus 
tion, and high pressure gaa reactions 
and explosions, retamed by Prof 
Bone under his immediate personal 
supervision , (2) chemical engineer 
mg in the charge of Prof J W 
Hinchley, and (3) electrochemistry, 
superintended by Assistant Prof f, 

I linoh The breadth of its scope 
and aims has remained unchanged 
since its inception, the recent estab 
lishment of a special chair in ohemical 
engineering being a natural con 
sequence of the increasing size and influence of the 
department 

The woik of the Department is exclusively of a 
post graduate and research character, being chiefly 


addition to the professorial staff there are three 
lecturers and an instructional assistant, whilst the 
personnel of the fine modem workshop consists of four 
skilled mechanics The students (excluding sundry 


occasional students) at present number 25, and there 
are 18 paid research assistants and fellows The cost 
of the Department, in which there are thus 50 jieoplo 
continually prosecuting sciontitic and technological 
studies, amounts to about £13,000 
per annum of which about £7000 
is defrayed out of the ordinary 
College funds the remainder being m 
the form of aids and giants from 
various extia mural sourtes Of 
more than 150 post graduate stud \ 
ents who have already passed 
through the Department — some 
hailing from Australia, Canada 
India, South Africa the United 
States of America, China, or Japan 
— most now occupy responsible posts 
as fuel technologists, plant managers, 
chemical engineers, or research chem 
ists in industrial concerns 

The successful growth and opera 
tion of the Department has been 
achieved in buildings which, even 
after sixteen years, are far trom 
complete The first two stones 
for fuel technology and 
chemical engineering) 
were erected in 1913-14 , after the 
War two further stones (for ohem 
leal engineering and electroohem 
istry ) were added , but the continuous 
growth of the Department, and more 
especially its research developments, have rendered the 
present accommodation quite inadequate for the in 
creasing needs of its work and activities A scheme 
for the further enlargement of the building has there 
fore been approved, and will be carried out as soon as 
the necessary funds are forthcoming The capital 
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directed to giving graduates in chemistry from the 
Imjienal College or elsewhere a broad and practical 
training on fundamental lines , a training calculated 
to combine true intellectual development with an 
acquisition of the knowledge and skill required of 
holders of responsible positions in industry In 
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it to date has I 


expenditure on buildings and equipment to 
been approximately £60,000, ana about £60,0uu 
is required for the extension now contemplated 



possible to oxidise the residue after extraction to about 
40 per cent of its weight of benzeneoarboxyho 
acid* 

Gaseous Combustion and 
Reactions at High Pressures 
The work on mixtures of air with 
carbon monoxide, hydrogen, or 
methane at initial pressures up to 
200 atm — itself of a pioneering 
nature — is, with the assistance of 
grants from the Department of 
Scientific and Industrial Research, 
Imperial Chemical Industries, Ltd , 
and the Gas Light and Coke Co , 
Ltd , being extended to initial pres- 
sures of 1000 atm A single pre 
paration of the pure gas affords 10 
cub ft , which is punfiod, collected 
in one of a senes of small, dis 
tinotively coloured gas holders, and 
then compressed in five stages up 
to 1000 atm (Fig 1), it is then 
stored in boldly painted cylinders 
— red (hydrogen), brown (methane), 
black (air), green (carbon monoxide), 
or yellow (helium), of 60 cub ft of 
the latter obtained from Amenoa 
four years ago 36 cub ft remain 
Every cylinder is numbered and 
records are kept of its use , one 
person is in charge of them, whether 
filled at 1000, 400, or 200 atm , and 
analyses each fresh charge The 


It has been the constant polioy of the Department 
to base its activities on a bedrock of fundamental 
research, and it now has a highly trained staff of 
research assistants who organised in groups, prosecute 
systematic lines of research which are carefully planned 
in advance After two terms, the student is attached 
for about a year to one of these groups, afterwards 
being allowed to proceed independently or to become 
a group leader , he is thus disciplined in technique 
and accuracy, and he learns the value of co operation 
and the benefit of leadership, whilst at the same tune 
a continuity of skilled workers over a period of years 
is assured Each of these men is, of course, supported 
by extra mural grants or aids, and the leader, on 
passing out into the industrial world, immediately 
occupies the post which is awaiting him During his 
period of leadership he has added to his scientific 
qualifications valuable experience m the control of 
technical men, in the preparation of weekly reports of 
progress, and in the discussion of his own and cognate 
researches at frequent and regular intervals, both with 
Prof Bone and with his fellow group leaders and 
researchers It may be of interest to give a brief 
account of the principal lines of fundamental work 
which arc being actively pursued in the Depart 
ment 

CHEMISTRY OF COAX 

The group investigating, with the aid of grants from 
the Fuel Research Board and a fellowship maintained 
by the Sensible Heat Distillation Co , tne chemistry 
of coal has already examined brown coals, lignites, 
bituminous, semi bituminous, and anthracitic coals 
from all parts of the world It has devised means for 
the extraction, by benzene at 260°, of the primary oils 
and the coking constituents of coals, this operation 
is naturally conducted in a separate fireproof shed 
Much light has been thrown on the chemioal aspects 
of the maturing of ooals, and it has been found 
No 3092, Vol 123] 
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most stringent rules guard, so far as is humanly 
possi ble, against accidents Incidentally, the absence 
of exact data requires that compressibility measure- 
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mente be made* on every gas mixture employed There 
are three bomba for experiments employing up to 
200 atm initial preeaure (Fig 2) — the old bomb used 
by Prof Bone at Leeds, a spherical bomb, and a 
cylindrical bomb -with quartz windows for spectro 
graphic work — and one, having ® in walls, wire 
wound, and protected by thick rope curtains (the best 
known device), for experiments at initial pressures up 
to 1000 atm (Fig 31 This bomb is charged by a 
one stage process with gas, and then by a two stage 
process with air, in order tb attain the requisite 
pressure , the charging is controlled from a distance, 
and the gauges are observed in a mirror All the large 
apparatus, with the exception of the new 1000 atm 
compressor, the compressor for catalytic experiments, 
and a few cylinders, which were made in Germany (from 
dosigns which, like those of most of the apparatus, 
were prepared by Dr D M Newitt in consultation 
with Pro t Bone), are of British manufacture Another 
new apparatus, with quartz windows, maintains 
steady continuous flames at pressures up to 100 atm 
Experiments on the catalytic production of methyl 
alcohol in a single tube unit will be extended with 
a new plant having three vertical catalytic tubes 
operated under 1000 atm pressure at 600° C (Fig 4) 

Photographic Study of the Development 
of Gaseous Exilosions 
Supported by Nobel’s Explosives Co ,Ltd .this work 
has included the investigation of phenomena associated 
with the initial stages of gaseous explosions, and the 
influence of 1 shock waves’ in speeding up combustion 
and developing detonation, and it is now being ex 
tended to that of the influence of strong electrical and 
magnetic fields on flame proiiagation in gaseous 
explosions A novel form of camera designed by 
Mr R P Fraser, and constructed for these researches, 
attains a film speed of 200 metres per sec A similar 
camera has been sent to Messrs Noool’s at Ardeer, and 
another is to be despatched to the Australian Govern 
ment 

Combustion of Carbon Monoxide, bto 
With the aid of fellowships maintained by the Gas 
Light and Coke Co and Radiation Ltd , the influence 
of moisture on the combustion of carbon monoxide has 
been shown t© be essentially electronic The limit of 
drying capacity of phosphorus pentoxide on a mixture 


of carbon monoxide and oxygen is attained in about 
200 days, but however carefully dried, the two gases 
always explode if a sufficiently powerful spark is 
employed 

Blast Furnace Reactions 

These investigations, which are being earned out 
under the auspices of the National Federation of Iron 
and Steel Manufacturers, aim at studying each re 
action fundamentally, and at the gas speeds — up to 
20 m p h — actually obtaining m the blast furnace 
In particular, the phenomenon of oarbon deposition, 
which occurs on interaction of ferrosofemc oxide and 
oarbon monoxide, and at 450° by the change 
2CO = C + CO,, but not above 050°, is being followed 
up with the view, broadly speaking, of discovering 
whether or not the deposition should be encouraged, 
and what factors influence its appearance Such 
knowledge is a positively essential preliminary to any 
iXiarked chemical advance in the manufacture of iron, 
and the results will be of great value in the oharactensa 
tion of ores To acquire them is costing some £1600 
per annum 

Surface Action and Ionisation 

Gaseous combustion in electrical discharges, and 
the electrical condition of surfaces during catalytic 
oombustion, are under investigation Work sup 
ported by the Department of Scientific ami Industrial 
Research, and directed by ABst Prof I inch, has 
already shown that combustion is conditioned by a 
prior 'ionisation’ of both the combustible gas and 
oxygen 

Chemical Engineering 

Prof Hinchley’s section of the Department, in 
addition to providing systematic post graduate 
instruction m the operation of chemical plant — 
instruction m which special attention is given to 
costing and to tho actual construction of suitable 
units — is, with the support of the Distillers’ Company, 
engaged m investigating fundamental problems con 
nected with heat transmission and filtration As 
soon as space is available, and further equipment 
installed, it will be possible to attaok more adequately 
and systematically from a fundaim rvtal point of view 
the many problems encountered in the design and 
operation of chemical plant 


The Henri Poincar* Institute in Paris. 


I N November last a new institute of mathematics and 
* mathematical physics was formally inaugurated 
in Pans It was troth the official opening of a new 
building and the beginning of new courses of leotures, 
all to be a part of the Faculty of Sciences of the Urn 
veraity of Pans The building is now ready, but the 
internal arrangements are not yet complete 

The history of the new institute is bnef It had 
been noted by the International Education Board that 
on several occasions it had given large sums of money 
to different universities m Europe and that gifts to 
French universities had been on a much smaller scale 
The importance of the French mathematical school 
suggested that help might usefully be given to mathe 
matios in Franoe The decision was taken after 
consultations in which Prof Trowbridge, who rep re 
sen ted the International Education Board, and Prof 
Birkhoff took leading parts Prof Emile Borel was 
asked to draw up a scheme The plan, which was 
Approved, provided for an institute to be named 
‘ l/Institut Henri Pomcar4,’ as a centre for teaching 
and research on mathematical physios and the calculus 
of probabilities 

The courses on physical theories will be given in the 
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new Institute by Prof L£on Brillouin and M Louis de 
Broglie Prof L4on Brillouin has made himself 
known by his researches on the theory of quanta and 
its applications , and he was invited last year to 
lecture m several universities of the United States 
and Canada Dr Louis do Broglie is one of the 
creators of wave mechanics, which now play a leading 
part in mathematical physios These courses form an 
important addition to those already given in Pans by 
Prof Brillouin and Prof Langevin at the College de 
Franoe, and b> Prof Eugene Bloch and Prof Villat 
at the Sorbonne 

The calculus of probabilities already has its great 
exponent at the Sorbonne in Prof Emile Borel His 
researches on this subject have done much to revive 
interest In Franoe in this subject, which owes so 
much to Frenoh workers such as Pascal, Fermat, 
Laplace, Poisson, Bienaym6, Cauchy, Cournot, Ber 
trand, Henn Poinoar6 To Prof Borel’s course will 
now be added a new course by Maurice Fr6chet, 
formerly professor of higher analysis at the Uni 
versity of Strasbourg His theory of abstract Bpaoes 
and functions has already made him known m the 
United States, where he delivered a course of lectures 
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at the University of Chicago in 1924 More recently, 
he has devoted much attention to the theory of 
probability, on which he has published (in collabora 
tion with Prof Halbwachs) “ Le calcul des proba 
bilit^s h la poit5e de tous ” 

The Henn Poincarh Institute will not, however, 
confine its attention to the new courses It aims at 
being international in scope , m addition to the 
regular courses, single lectures or brief series of lee 
tures will be given by distinguished scientific workers 
Profs Vito Voltcrra, of Rome, and de Dondei, of 
Brussels, have already promised to oo operate 

The ever increasing numbers at the Sorbonne has 
made additional accommodation necessary, and it was 
decided to erwt a new building where not only the 
new courses but also all the advanced courses on 
mathematics will be given and where the mathematical 
library will be moved The International Education 
Board is contributing one hundred thousand dollars 
towards these expenses , Baron Edmond do Roth 
schild has also contributed twenty fivethousand dollars, 
and the French Ministry for Education throe hundred 
thousand francs It is thus hoped to create in Pans 
a great scientific international centre for mathematical 
physics and calculus of probabilities 


Development and Morphology of Tunicates 

A RECENT issue of the Quarterly Journal of Mtcro 
acoptcal Science (vol 72, pt 1 ) is entirely occupied 
by two memoirs on Tumcata In the first, on the 
development of Dotrylloides and its bearings on some 
morphological problems, by Miss Sylvia Gars tang and 
Prof Walter Garatang, uniformity in the purely 
ectodermal origin of the Ascidian atrium is established 
which finally negatives the homology suggested by 
Van Beneden and Juhn (1887) botwoon the larval 
atrial oanals of Ascidiana and the spiracles of Ap 
pendiculanans 

The investigation of the neuro hypophysial system 
shows that the anterior part of the neural tube in front 
of the sensory vesicle undergoes a conspicuous develop 
ment, and becomes longitudinally differentiated into 
two parts— a large ventral precerebral lobe which dis 
appears entirely before tho tadpole stage is reached, 
and a slonder dorsal precerebral duct which porsists 
and agrees essentially with the hypophysial duct of 
other Ascidians This duct communicates with the 
oral region of the pharynx by a ciliated funnel, and 
gives rise to the brain by proliferation from its ventral 
wall 

It would appear that a considerable development 
of the pre sensory region of the neural canal and its 
glandular modification was a primitive feature of the 
Tumcata, and distinguished them from Amphtoxua 
and the Vertebrate The comparative morphology and 
significance of the precerebral lobe is fully discussed 
The second paper is by Prof Gars tang alone It 
is an interesting and speculative essay on the mor 
phology of tho Tunioata and its bearings on the 
phylogeny of the Chordata He regards the current 
views of Tunicate ancestry — that the tailed larva 
represents the primitive or ancestral form from which 
the adult has been evolved by degeneration — as 
untenable The neuro muscular relations in Ascidian 
larvae and Appendioulanans are muoh more consistent 
with a theory of incipient than of vestigial metamerism 
and the development of atna before the gill slits is 
m accordance with the phyletio history of the Proto 
ohordate type of gill slit The discontinuity between 
larval and adult nervous systems (“it is an error to 
assert that any part of the actual nervous system of 
the adult has formed a part of the larval nervous 
system ”) in Tunicates is unintelligible on the theory 
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that Tunicates have been derived from Amphtoxua 
like ancestors, and points to a derivation of Tumoates 
from ancestors with a raetamorphio life history before 
the typical ohordate nerve tube had come into exist 
ence 

The author has re studied the symmetry of Ampht- 
oxua, which he explains as the consequence of the 
secondary reduction of yolk in tho egg entailing pre 
mature hatching and the improvisation of a larval 
feeding mechanism A great enlargement of the 
mouth and special filiation of its entrance seem to 
form the basis of this mechanism, which involves a 
temporary dislocation of the adjacent parts and is 
held to have entailed changes which have left a mark 
on the permanent organisation of the adult The 
author concludes that the ancestors of Amphtoxua 
were essentially primitive Ascidians In a future 
communication he proposes to doal with the origin 
of the chordate nervous system and with the various 
cephalic organs associated with it 


University and Educational Intelligence 

London — The Senate has accepted an offer of the 
Committee of the Bayhss Starling Memorial Fund of 
the sum of 12500 for the establishment at University 
College of a scholarship foi training in physiology and 
biochemistry to commemorate the connexion with 
physiology of the late Sir William Bayhss and Prof 
E H Starling 

The following doctorates have been conferred 
D So (in anatomy) on Mr H A Hams (University 
College) for a thesis in the form of a series of memoirs 
dealing with the problems of bone growth, radiology, 
and teratology, published in various medical ami 
scientific journals , D So (m botany) on Mr W B 
Tumll (Chelsea Polytechnic), for a thesis entitled 
“ The Phytogeography of the Balkan Peninsula ” , 
D Sc (in chemistry) on Mr Edgar Stcdman (Birkbeck 
and Goldsmiths’ Colleges) for a thesis entitled “ The 
Relationship between Chemical Constitution and 
Physiological Action", D Sc (in psychology) on 
Mr J C Flugel (University College), for a thesis 
entitled “ Studies in Mental Oscillation and Related 
Functions ” 

Dr A Sterling Parkes has been awarded the 
William Julius Mickle Fellowship for 1929 in respect 
of the work he has earned out during the past five 
years on the physiology and biochemistry of the organs 
of reproduction The Fellowship this year is of the 
value of about £250 

Dr G P Crowden has been appointed lecturer in 
applied physiology m the Division of Public Health 
at the London School of Hygiene and Tropical 
Medicine as from Aug 1 

In March last a committee was appointed “ To 
consider the question of the limitations placed upon 
the Medical Education of Women Undergraduates and 
to report to the Senate thereon ” This report has 
now been issued The problem was to provide clinical 
facilities for women requiring them in schools open to 
both sexes The report points out that the pre- 
possession of the University is in favour of eo-eduoa 
tion in medicine as in all other faculties, and suggests 
that there should be three types of cluneal education 
(1) for men only, (2) for women only, and (3) for men 
and women The Senate has given general approval 
to the report, and schools of medicine not at present 
admitting women are to be invited to admit a quota 
of women students 


The annual meeting of the Association of Technical 
Institutions will be held at the Grocers' Hall, London, 
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on Friday and Saturday, Feb 22 and 23, under the 
presidency of the Right Hon Lord Melohett The 
programme includes papers by Sir Gerald Bellhouse, 
H M Chief Inspector of Few tones, on industnal 
safety , by Mr C A Siepmann, of the Bntisli Broad 
casting Corporation, on broadcasting and its relation 
to technical education , and by Miss E E Cox, 
Principal, L C C Barrett Street Trade School, London, 
on technical training for women The Lord Mayor of 
London will entertain members and guests of the 
Association to luncheon on Feb 22 at the Mansion 
House 

Tub Commonwealth Council for Scientific and 
Industnal Research recently directed the attention of 
the Australian universities to the paucity of suitable 
candidates for the senior studentships in biological 
sciences which are being provided from the Science 
and Industry Endowment Fund These studentships, 
if held abroad, are of the value (including fares) of 
£425 per annum for two years, and candidates are 
required to have given some evidence of capacity for 
original research work To stimulate interest, it is 
now proposed to make available a number of junior 
studentships tenable either m the Council’s laboratories 
or in Australian universities They will be awarded 
to young graduates who have completed satisfactory 
courses but have not yet had sufficient opjiortunity 
to demonstrate their capacities for original work At 
the end of then tenure the holders may become 
eligible for senior studentships abroad, or may perhaps 
bo appointed to junior positions in one or other of the 
Council’s research divisions 

“ Education for Industry and Commeroe ” (H M 
Stationery Office, 6 d net) is the title of a pamphlet 
recently issued by the Board of Education It is 
particularly timely in view of tho reports of com 
mittees which, during the past three or four years, 
have touched upon the impact of scientific research 
and industrial development upon our educational 
theories Already, arming out of those reports, Lord 
Eustace Peroy has instituted two specific inquiries 
(salesmanship and engineering), and the present 
pamphlet, a survey of the arrangements at present 
in loroe for securing oo operation between technical 
sohools and industries, is intended as an introduction 
to the now senes of inquiries which are to be made 
mto the organisation and methods of technical eduoa 
t ion The pamphlet contains a preface by Lord Eustace 
Percy, which is an amplification of the detailed reply 
he made to the Emmott oommittee of inquiry mto 
teihmoal education and industry It is a detailed 
view of the present educational facilities, but it is 
no mere tabulation Especially worthy of attention 
are the passages dealing with the origin and purpose 
of our existing secondary sohools Referring to the 
Emmott committee’s suggestion (whioh came from 
industry) that a memorandum should be prepared 
by the Board “ covering the mam features required 
m any techmoal training,” the prefaoe clears up one 
or two possible misunderstandings, but we still hope 
that such a memorandum will be issued, for without 
some national lead many employers find themselves 
in not a little difficulty The arrangements for oo 
operation between industry and technical education 
are described in their two broad divisions — local 
arrangements under a local education authority, and 
the wider forms of oo operation on a national or 
regional basis Developments sinoe the War, such 
as the formation of joint industrial councils and re 
soarch committees, are shown, as is also a useful list 
of places which have established advisory oommittees 
in specific subjects 
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Calendar of Patent Records 

February 5 , 1863 — The optical illusion known as 
‘ Popper’s Ghost,’ in which the images of living people 
could be projected on to the stage at will, and which 
proved an attraction at the Royal Polytechnic In 
stitution for many years, was patented by Henry 
Dircka and J H Pepjier on Feb 5, 1863 

February 6 , 1855 -Tho first ‘ artificial silk ’ patent 
was granted in England to George Audemars of 
Lausanne on Feb 6 , 1855 Audemars dissolved 
mtro ceihiloHo m an alcohol and ether mixture, and 
drew out threads from the solution bv means of a 
stool pointer , tho thread could be worked m the 
same way as silk and could be used as a substitute 
for it It was not, however, until after many years 
of experiment and research that comineroial success 
for the now thread was achieved by Ohardoimot, the 
real pioneer of the vast industry of to day 

February 7 , 1589 — The art of papermaking reached 
Groat Britain comparatively late Down to nearly 
the end of the sixteenth century, our old luion cloths 
and rags were bought up by foreigners and all the 
best paper was imported from abroad A very 
successful pajxsr mill was, howovor, sot up by 1588 
near Dartford, in Kent, by John Spilman, one of 
Queen Elizabeth’s jewellers, who brought over work 
men from Germany and was granted a patent for 
ten years on Feb 7, 1589, to make wluto writing 
paper Tho patent was renewed in 1697 for fourtoon 
years and extended to cover all kinds of paper, and 
the mill continued to work under different owners 
until well mto the eighteenth < erituiy Spilman was 
knighted by Tames I in 1605, on the occasion of tho 
King’s visit to his woiks 

February 8 , 1827 The achievement of perpetual 
motion has been the aim of a multitude of inventors 
from Wilars do Homcort in the thirteenth century 
down to the present day and somo hundreds of 

C tents for more or less ingenious mac limes have 
sn applied for and granted m England One of the 
most interest mg of these was granted to Sir William 
Congreve, of rocket fame, on bob 8 , 1827 An 
endloss band of sponge runs round three rollers 
arranged m a fiame at the angles of a right angled 
triangle, and has attached to it on its outside hil 
endless chain of weights so that the two bands move 
together — the parts of the cham and band being so 
uniform in weight that when the frame is placed with 
tho hypotenuse upwards and the shorter side vertical, 
the system is in exact equilibrium In this position 
the frame is placed in water with the lower part and 
two rollers immersed The water is absorbed by the 
sponge on the vertical arm of tho band because on 
that side it is not compressed by the weights, and 
tho water will nse above its level and create a load 
that will set the band in motion 

February 8 , 1841 — On Feb 8 , 1841, a patent was 
granted to W H Fox Talbot for his ‘ cakitype ’ 
process of photography This was the first process 
in which both a negative and positive were employed, 
and in which, therefore, a number of prints could be 
obtained from the one sitting Talbot’s process was 
cheaper than Daguerre’s, whioh had been patented 
in Great Britain two years earlier, but did not give 
such clear impressions and was not very extensively 
used 

February 8 , 1898 — Aspirin was put on the market 
as a drug by the German firm Fr Bayer, which applied 
for a German patent on Feb 8 , 1898 The grant 
was, however, successfully opposed and no patent was 
actually issued A corresponding English patent 
was granted m December 1898 
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Societies and Academies. 

London 

Royal Society, Jan 24 — D Denny-Brown (1) On 
the nature of poetural reflexes Postural reflexes are 
all based on Liddell and Sherrington’s stretch reflex 
This basic reflex is a discharge of motor impulses at 
a slow rate, and no mechanical plastic or fixing 
mechanism is mvolved, except contraction caused by 
those impulses The magnitude of reflex response 
changes by alteration of number of nerve units in 
discharge This is effected by variations in excitation 
of units, either from changes in tension on muscle 
or from changes m excitatory effect relayed from 
higher levels of nervous system — (2) The histological 
features of striped muscle in relation to its functional 
activity Speed of contraction is a property of muscle 
fibres independent of observable histological differ 
ences, although development of rapid contraction 
occurs m fibre groups which are more highly differ 
entiated for storage of lipoid substances or factors 
increasing fibre diameter — W S Stile* The effoct 
of glare on the brightness difference threshold A 
method is described for determining brightness 
difference threshold in prosence of point source of 
glare The value, for two subjects, of Feohner’s 
fraction in absence of glare has been found for held 
brightness 0 001-2 2 candles/sq ft Threshold in 
presence of glare source is beet expressed in terms of 
equivalent background brightness and a formula is 
developed which serves over this range — L J Harris 
The combination of proteins, amino acids, etc , with 
acids and alkalis Part 2 Titration curves of amino 
acids, m presence of formol Curves are given for 
variation in pH value (colonmetrical) with amount 
of soda added when amino acids are titrated m 
aqueous formaldehyde, each addition being corrected 
for the acidity of the ‘ solvent ’ The hydrochloric 
acid titration ourve remained virtually unchanged by 
addition of formaldehyde The results are explained 
on the basis of the ‘ zwittenon ’ hypothesis, according 
to which the caustic soda and hydrochlono acid titra 
tions relate not to the apparent, but to the true, basic 
and aoidio constants — F W R Brambell and G F 
Marrlan Sex reversal m a pigeon (Columba lima) — 
J B Gatenby and Sylvia Wlgoder (1) The effect of X 
radiation on the spermatogenesis of the guinea pig 
X radiation prevents mitosis m those oellB entering 
prophase It is suggested that the X radiation breaks 
up lipoids in some way essential to mitosis Mild 
doses cause only temporary interference with lipoid 
metabolism, so that cells not already entering prophase 
of mitosis are able to recover No evidence of stimu la 
tion effects by X rays was procured — (2) The post 
nuclear body m the spermatogenesis of Cawt cobaya 
and othor animals In probably all flagellate sperms, 
the flagellum is fixed to the nucleus, not by the head 
centrosome, or by a protoplasmio membrane, but by 
a special structure called the post nuclear body This 
has often been mistaken for centrosome, middle 
piece, or acrosome It is a separate and distinct 
structure which f especially in molluscs) can be traoed 
back into the spermatocyte — J B Gatenby Study 
of Golgi apparatus and vacuolar system of Cav ta, 
Heltx, ana Abraxas, by mtra vital methods — A B 
Macalium Ionic mobility as a factor in influencing 
the distribution of potassium m living matter 

Dublin 

Royal Dublin Society, Dec 18 — W R G Atkins 
and H H Boole The integration of light by photo- 
electrolysis A vacuum sodium photoelectric cell of 
the Burt type was used It was found possible to 
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detect the production of alkali within ten seoonds in 
daylight The action of light may be integrated by 
titrating the alkali produced by a standardised cell 
The deposition of copper appears preferable for longer 
periods, about 0 13 mgm being deposited in a winter 
day , the potassium ethyl xanthate method serves 
for the estimation of the oopper 

Edinburgh 

Royal Society, Jan 7 — H S Allen Remarks on 
band spectra A review of recent progress m the 
interpretation of band spectra It is now known that 
band spectra originate in molecules containing more 
than one atom Emphasis is laid on the close similarity 
between the eloetromc levels of moleoulea and those 
of ‘ corresponding ’ atoms, * e atoms with the same 
number of outer electrons The application of the 
new quantum mechanics has removed outstanding 
difficulties as regards quantum numbers in band 
spectra — Ian Sandeman The Fulcher bands of 
hydrogen An examination of Richardson’s arrange- 
ment of these bands in the light of recent accurate 
measurements of the hydrogen speotrum by Gale, 
Monk, and Leo, while strongly confirming Richardson’s 
allocation of the Q branches, has failed to yield 
confirmation of the remaining branches which he 
gives A number of new combination relations holding 
between the lines of the Fulcher bands are given 
These indicate that there are three main branches in 
each band, designated the ft', Q, and P' branches, 
the Q branch being identical with that of Richardson 
The R' and P' branches have a common initial level 
differing from that of the Q branch, while all three 
branches have a common final level — F B Hutt 

(1) On the relation of fertility to the amount of 
testicular material and density of sperm suspension 
in the fowl Fertility in the male and the number 
of spermatozoa per cubic centimetre of semen are not 
determined by the amount of testicular material 
present In cases of unilateral castration in which 
testis grafts had been implanted, the remaining testis 
did not undergo hypertrophy —(2) The frequencies 
of various malpositions of the chick embryo and 
their significance Of 39,760 eggs incubated, 11,797 
whioh failed to hatch were examined Of these, 6060 
contained embryos that had died after the eighteenth 
day of incubation In 60 per cent of these cases the 
chick had assumed an abnormal position within the 
shell, and this malposition was responsible for death 
The malpositions seem to follow upon an incorrect 
orientation established by the first few oleavage 
divisions — F B Hutt and A W Greenwood (1) 
Chondrodystrophy in the chick Among 7136 embryos 
of nine days or older found dead in the shell, 
112 oases of chondrodystrophy were encountered 
From 1900 eggs incubated, 124 chondrodystrophic 
embryos were obtained The condition is greater in 
J anuary and February, and thereafter declines to an 
almost oomplete absence in June It is hereditary 
and expressed under oertaui unfavourable environ- 
mental conditions, such as lack of direct sunlight — 

(2) Chick monsters in relation to embryonic mortality 
Among the 11,797 dead - in shell examined, 483 
monsters were encountered Byperencephaly, oxen- 
eephaly, and microphthalmia provided 93 per cent 
of these Both sexes were equally affected The 
incidence of these monsters was highest in February 
and thereafter declined Chilling of the egg in the 
early stage of gaetrulation seems to be a cause of 
arrested development observed — L A Harvey The 
oogenesis of Varctnus memos Penn , with special 
reference to yolk formation Observations on yolk- 
formation m Caranus memos support the idea that 
yolk is formed not by the solitary action of the 
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various components of the cell, as has for a long time 
been considered to be the case, but by the interaction 
of the majority of the constituents of the egg 
Probably the extent to which the different elements 
articipate vanes m different families, orders, etc , 
ut fundamentally the same method of yolk formation 
is present in all animals, as would be expected on an 
evolutionary theory — John Wishart The correlation 
between product moments of any order in samples 
from a normal population A new method of deter 
mining sample moments exactly in semi invariant 
form up to any desired order and from any population 
the moments of whioh are known, is applied to the 
particular case of a normal population, and the 
correlation between all product semi invariants of the 
same order m two varieties is reached 
Paris 

Academy of Sciences, Jan 2 — H Deslandret 
Simple relations between the most intense and the 
highest radiations of the chemical element} in the 
bright atmosphere of the sun — L Ldger A mycetogon 
pseudo tumour of alimentary origin oa using an obstrue 
tion in the stomach of the trout The pseudo tumour 
was found to consist of a mass of undigested material 
covered with a growth of the fungus / c/i thyphonus 
tntestinahs — Paul Delens The calculus of spherical 
operations —Marcel Vasieur Deformable surfaces 
with a persistent conjugated conical network — 
Nicolas Cioranetco The problem of Dinchlet for 
systems of partial differential equations of the second 
order — J Delsarte Oblique co ordinated systems 
in functional space — T Bonnesen Linear approxi 
mationa —Georges Calugardano The determination 
of the exceptional values of integral and meromorph 
functions of finite order — N Podtiaguine Regular 
functions of higher order than two — S B Nicholson 
and Nicolas G Perrakis The presence of the absorp 
tion line D, m the solar spectrum The atmospheric 
lino A (5875 603) is so close to the D, line (6876 620) 
that it is possible that the two have been confused by 
earlier workers An account is given of observations, 
utilising the 43 cm telescope of the Mount Wilson 
Observatory, for which the dispersion of the first order 
spectrum is 1 mm =0 72 A The atmospheric line 
makes visual observations uncertain, but definite 
results could be obtained from photographs, making 
use of a modified Koch microphotometor The dark 
line D. has only been observod in the regions covered 
with faculte in the absence of visible spots — R 
Swyngedauw The variation of the velocity and of 
the tension of a pulley belt along the pulley — Thadfe 
Banachfewicz The elhpticity of the terrestrial 
equator — J Kamp< de Ferlet A necessary condition 
for the absence of negative pressures m a perfect 
plane fluid in permanent movement round an obstacle 
—Henri Vlllat Concerning the sign of the pressures 
m a perfect fluid — R Darbord A mercury and oil 
manometer A description of a simple form of two 
fluid manometer, suitable for pressures over the range 
of a few millimetres to some centimetres of mercury 
and possessing fifteen times the sensibility of a plain 
mercury manometer — R Audubert and Mile M 
Quintm The mechanism of the unsymmetncal con 
ductivity of imperfect contacts The hypothesis of 
eloctromo emissions accompanied by ionisation pheno 
inena leads to a qualitative and quantitative 
interpretation of the unsymmetncal conductivity of 
imperfect contacts of silicon, and probably also of 
the mechanism of the silver sulphide and lead sulphide 
deteotors — Jean Thlbaud Longitudinal magnetic 
actions on bundles of slow electrons (concentrations 
and penodic expansions) — Marcel Cau The double 
refraction and diohroism of thin layers of iron obtained 
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by distillation — Ch Bouhet The elhptical polartsa 
tion produoed by reflection at the surface of solutions 
of the fatty acids m water The results described, 
shown graphically for acetic, propiomo, butyric, and 
valeric acids, agree with Langmuir’s hypothesis 
The molecules of fatty acids are, for these solutions, 
arranged with the hydrocarbon chain placed perpen 
dioularly to the surface of the liquid — Pierre Daure 
The secondary radiations observed m the molecular 
diffusion of light (Raman effect) Results of observe 
dons on solutions of the chlorides of antimony, bis 
muth, magnesium, and aluminium, calomm bromide, 
liquid ammonia, and liquid methane — J Gilles The 
structure of the third order spectrum of sulphur 
(S III ) — Mme Irine Curie The measurement of the 
active deposit of radium by the penetrating y radiation 
The fraction K of ionisation attributable to radium 
B , when radium Band C are in radioactive equilibrium, 
has been determined by Slater for varying thicknesses 
of lead These results are now confirmed by a totally 
different method, and Slater’s curve cau be used to 
apply tho necessary correction in the measurement of 
radium C, made with respect to a radium standard 
— P Fallot The secondary of the afibbotio massifs 
betwoen Moratalla and the edge of the Betic zone — 
Maurice Blumenthal Tho tectonic relations betwoen 
the Betic of Malaga and the Betic of Uianada — 
A Demay The tectonio rdle of the granites and 
granulites of the western edge of the Sainte Etienne 
ooal basin -Louis Dangeard Circles of large pebbles 
observed at Jan Hagen Island — G Chalaud The 
spermatozoa! of Cephalozta btcuaptdala — F Obaton 
The ongui and evolution of mannitol in plants The 
study of the evolution of mannitol in two plants, 
A terigmatocystis nigra and celery, proves that its func 
tion is that of a reserve substance , the alcohof 
appears to play the same part as saccharose and treha 
lose, but its formation is not in direct relation with 
the two latter substances - R Combe* and M Piney 
Proteolysis and proteogenesis in ligneous plants at the 
commencement of the active period of growth — 
Marc Simonet New researches on the number of 
ohromosomes m the hybrids of the garden iris ( Ins 
germantea) - Aug Chevalier The degradation of 
tropical soils caused by bush hres and the regressive 
plant formations which are tho consequenoe of it 
A discussion of the effects of bush fires, leading to 
production of soils either sterile or only capable of 
supportuig certain useless plants —Louis Semichon 
The vesicular cells m Anornia ephippium — Alphonse 
Labbd , The pallial sensorial organs in Rostanga 
cocr.mca The dorsal part of tho mantle of Rostanga 
cocctnea is covered with small tubercles, hitherto 
described as simple conical papillce Theso are, in 
reality, complex sensorial organs, of unknown function 
— Re my Collin The passage of hypophysial cells 
in the cephaloraohidian liquid of tho infundibular 
cavity — Ch Pdrez Sexual characters in Macropodia 
rostrata — Tchang- Yung-Tal Tho localisation of 

intestinal absorption and the behaviour of the absor 
bent cells in the caterpillars of Galleria melloneUa — 
J Legendre The competition between zoophile and 
anthropophile mosquitoes In an earlier paper an 
account was given of a race of mosquitoes avoiding 
man These replace the mosquitoes attacking man 
when both are in the same locality, and tins biologioal 
method of fighting the mosquito attacking man is 
suggested as worthy of trial — P Wintrebert The 
digestion of the internal tubular envelope of the egg 
by ferments proceeding from the spermatozoids and 
the ovule m Discoglossus pictua — P Reis* and E 
Veiling*! The potential of the arrest of egg-division 
in the sea urchin — B. Gabrit»chev»ky Compensation 
and regeneration m Thomteium onuetum. Phenomena 
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of reversion and of accelerated evolution of the 
tegumentary characters under the influence of re 
generation — Marcel Duval The proportion of carbon 
dioxide in the blood of the snail, Helix pomaiw, in 
the course of the annual cycle The amoimt of 
carbon dioxide is relatively slightly influenced by the 
state of activity of the animal — R Fosse and Mile 
V Bossuyt The quantitative analysis and characten 
sation of allantoin The allantom is hydrolysed, first 
in alkaline solution to potassium allantoate, and then 
in acid solution to glyoxyhc acid and urea , the urea 
is determined as the xanthydrol compound — A 
Machebceuf Researches on the phaspho amino 
lipidos and the sterules of blood plasma and blood 
serufh — A Blanchetiire The hydrolysis of egg 
albumen by trypsin m relation with the formation 
of the diacipiperazines - Andr< Lwoff The nutrition 
of Polytoma uveila (Clilamydomonadinse flagellate) 
and the power of synthesis of the heterotroph Protists 
The mosotroph Protists 

Cape Town 

Royal Society of South Africa, Oct 17 — Jamei 
Molr An empfncal formula for the absorption bands 
of ammonia, phosphine, and arsine (Robertson and 
l ox) m the near infra red The formula is that of a 
fundamental wave number multiplied by a vulgar 
fraction, the denominator of which depends on the 
gas the result is modified by small corrections in 
volving constants and integers — Th Schnre and E G 
Greenfield On some new species of organisms isolated 
from Xenopue Loews Three new organisms have 
been isolated from a spontaneous abscess in a frog 
One is of an Anthracoid nature and is extremely 
pathogenic to frogs and guinea pigs No toxin could 
be isolated from this organism — J W C Gunn The 
susceptibility of the African chameleon to digitalis 
bodies Amongst <old blooded animals, tho grass 
snake and the toad {Bujo) are tolerant of very much 
larger doses than the frog (Rana) The South African 
clawed toad ( Xenopue kerns) is, on the other hand, 
susceptible to the sdme degree as Jtana Solutions of 
strophanthin, and tinctures of digitalis, squills, and 
strophanthus, were tested on Xenopue and Chamdeo 
at the same time The symptoms in the chameleon 
are similar to those observed in the frog The heart is 
slowed and finally stops, with the vontncle in complete 
systole and the auricles engorged Pallor of the skin 
was noted in 40 j>er cent of cases The chameleon reacts 
to digitalis bodies like the frog, and does not show any 
special tolerance like the grass snake — H Z warenstein 
The excretion of creatine in Xenopue Lee we The 
urine was collected by keeping 10 frogs in a glass re 
oeptacle for from one to five days Pure urine was 
obtamed by tying the skin around the anus and re 
leasing the ligature every 24 hours The results 
indicate that Xenopue oxcretea creatine, but not 
creatinine The amount excreted is about 0 04 mgm 
by each frog m 24 hours 100 c c of pure unne contains 
about 2 mgm creatine — N E Brown Contributions 
to a knowledge of the Transvaal Indace* 

Rome 

Royal National Academy of the Llncei Communica 
tions received during the vacation — G Giorgi The 
sufficiency of the differential equations of mathematical 
physics Ritz’s cnticism (1908) of the electromagnetic 
theory based on differential equations of the field is 
refuted, it being shown that, in the classical interpreta 
tion of the problems of mathematical physics, the 
insufficiency is not in the differential equations, but 
in the accessory conditions If these are modified 
and the functional condition equivalent to that of 
succession is introduced in place of one of the con 
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ditions of the Cauchy type or of the infinity condition, 
integrals are obtained which are determined by the 
data usually presented m the effective problems — 
L Lombardi and P Lombardi Measurement of the 
local dissipations of energy in a circumscribed part of 
the magnetic circuit Details are given of an appara- 
tus for the measurement m watts of tho energy 
dissipated in a circumscribed part of the magnetic 
circuit, use being made of two induced windings, 
connected respectively with the two coils of an electro 
dynamometer and employed for measuring, one the 
principal flux, and the other the magnetomotive force 
used to maintain it in the core — A Angeli, D Bigiavl, 
and Zwi Jollea Scission of certain sulphohydroxamic 
acids The fact that, when sodium hy droxylamino- 
sulphonate and benzaldehyde react, the detection 
of the hydroxamic acid formed by means of the 
violet coloration with ferric chloride is unsatisfactory, 
rests, according to Raschig, on the necessity of using 
a large amount of alkali and the temperature 70° 
to effec^ the decomposition of the sulphonate The 
authors find, however, that this reaction proceeds 
rapidly at the ordinary temperature and that the 
non appearance of the coloration with ferric chloride 
is due to the reduction of this reagent by the sulphite 
liberated — P Vinassa The fusibility of the elements 
and the electronic number Irregularities are observed 
when the fusibility of the elements is considered as a 
periodic function either of the atomic weight or of 
the atomic volume If however, the absolute melt 
ing point is divided by the electronic number, the 
result, termed the coefficient of fusion, e is an exact 
multiple of 0 5 for all elements or, if the value 
obtamed for helium is doubled, integral numbers 
According to this relationship, the element solidifying 
at 0° absolute should have a zero electronic number, 
that is, should consist of proton alone — T Boggio 
Bianchi’s identity and gravitation homograph In 
continuation of the ideas developed in recent com 
munications, a now and very simple demonstration 
is given of Btanrhi's identity for the derivative of 
Riemann’s homograph Further, application to the 
calculation of the vector gradient of Riemann’s homo 
graph leads to Einstein's gravitation homograph, the 
gradient of which is zero — Silvia Martis in Biddau 
Investigation of a rational expression for the powers 
of a matrix of the second order — G Supino Certain 
limitations valid for harmomo functions — A Tonolo 
Studies of the metric geometry of surfaces of linear 
four dimensional space — G Colonnetti New contn 
button to the theory of elastic co actions and to its 
technical applications (2) — B Roosi Study of the 
electric field in homogeneous anisotropic media 
Application of the theory of vectorial homographs to 
the problem of the electno field in anisotropic media 
greatly simplifies the treatment and often leads to a 
ready determination of the field — A Carrelli A new 
phenomenon of diffusion If the Raman effect is 
regarded as diffuse radiation foreseen from tho quan 
twtio theory of diffusion, the intensity of the Raman 
light becomes much less than the ordinary intensity 
The number of lines observed depends on the number 
of characteristic frequencies of the monads in the 
ultra red, but if tho interpretation suggested is correct, 
the diffuse light should exhibit frequencies greater 
than the exciting frequency, the intensity of which is, 
however, less than that of the frequencies following 
Stokes’s law — E Persico Optical resonance accord 
ing to wave mechanics (2) — G Canncri The separa 
tion of pure yttrium from yttrium earths A method 
of purifying yttrium based on the fractional crystal- 
lisation of its double carbonates gives satisfactory 
results — D Bigiavl Relations between oertam aro 
matic compounds The analogous compounds, benzyl 
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alcohol, phenylhydroxylamme, and benzenesulphenio 
acid, containing groupings including respectively 
carbon, nitrogen, and sulphur atoms, are able to 
undergo simultaneous reduction and oxidation, yield 
mg toluene and benzoic acid (from benzaldehyde 
formed as an intermediate product) , aniline and 
nitroeobenzene ; thiophenol and benzenesulphinic 
acid Toluene, aniline, and thiophenol also exhibit 
analogies in behaviour, since they are able to yield 
obenzene, and diphenyl 
Rodolico Phosgenite 
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Modem Witchcraft 

T HE symposium on spiritualism whioh, as 
already noted m Nature, the Daily New has 
been publishing, is of some importance even though 
it be merely an indication of the deplorable and 
sometimes almost pathetio attitude of prominent 
laymen towards the scientific method of approach 
mg obscure problems From the great majority of 
the articles submitted, it would seem that not only 
are the methods of science wholly misunderstood, 
but also that there is little appreciation of the 
meaning of evidence when applied to physical and 
psychological matters This is the more surprising 
when we remember that prominent legal writers 
have contributed to the senes, and aptly illustrates 
the fact that the human mind finds it difficult to 
apply the same standards of evidence to subjects 
which differ both in their general content and above 
all in their emotional significance 

The terms of reference under which the sym 
posium was conducted were grouped under three 
heads First came the question of deciding if 
the claims of spirit communications made by 
spintualists are proved or disproved, or indeed if 
they can be proved or disproved Secondly, the 
evidence or experience on which the writers’ 
opinions were based was requested, and finally, 
a reply was sought to the question whether the 
growth of spiritualistic practices was likely to prove 
a menace or otherwise to mind or body Apart from 
the confusion between ‘ spirit communications ’ 
and ‘ spiritualistic practices,’ the terms are simple 
and, whilst not well adapted for scientific dismission, 
are broad enough for popular opinion Moreovei^ 
the elasticity of the terms might have given the 
writers good excuse to present some of the evidence 
m detail, which would have been of interest to the 
general reader 

From this point of view, however, the symposium 
cannot be called a success It must be dearly 
remembered that the scientific method is the only 
one properly applicable to these alleged super- 
normal phenomena Theories based upon theo 
logical or philosophical speculation have little real 
value until the facts which underlie them are found 
to be so far related to the known that they can be 
properly described, and the phenomena concerned 
repeated at will, or at least adequately and re- 
peatedly observed Until this is done the alleged 
facts are themselves suspect The believers in 
early witchcraft would have provided better 
evidence for their faith than that whioh the ex- 
„ponents of the,modem variety have contributed to 
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this symposium Statements are made and stories 
related without any sound evidence being adduoed 
in their support Similarly, the opponents of the 
spiritualists have to a great extent contented them 
selves with arguments which leave untcuohed the 
kernel of the problem We are not concerned, for 
example, with whether alleged spirit oommunica 
tions aro trivial or profound, sublime or ridiculous 
To assert that, beoause in so many oases they are 
trivial and ridiculous, therefore they cannot proceed 
from spirits, is to assert that we have knowledge as 
to what spirit communications ought to be like, and 
no such knowledge exists Again, when it is 
asserted that certain of the phenomena are exp lamed 
by ‘ telepathy,’ the statement has no meaning 
Telepathy does not explain anything It is merely 
a name invented to describe a supposed process 
concerning which we know nothing, not even that 
it exists 

Attempts have been made repeatedly to demon 
etrate experimentally the existence of telepathy 
Probably the best known trials were those under 
taken with Prof Gilbert Murray acting as per 
cipient One might have supposed that, with so 
distinguished a collaborator, experiments would 
have been devised which would have had at least 
some relation to ordinary scientific procedure 
Such, however, was not the oase The tests partook 
much more of the nature of parlour games, and we 
understand that suggestions for further and properly 
controlled experiments have been rejected The 
same story echoes down the ages The waters of 
the Daily News symposium have little to add to the 
questions of Porphyry and the answers of lam 
blichus , the stories of St Augustine and the 
caustic satire of Lucian The problem was the 
same then as now The excuses and subtle methods 
of the medium Alexander of Abonutichus were 
identical with those used to day in the stance 
rooms of West London In the circumstanoes, it is 
difficult to be surprised at the general attitude of 
modem scientific men who are apt to regard the 
witchcraft of to-day in the same light as they 
regard the witchcraft of yesterday, as a belief based 
upon fraud, delusion, and hypocrisy 

Now, whatever may be the truth underlying 
alleged supernormal phenomena, there is no doubt 
that an increasingly large number of persons believe 
in their reality Even if such phenomena have 
never occurred, it is indubitable that human beings 
of all ages and times have reported them m terms of 
such remarkable similarity that it is difficult to 
believe that similar sets of circumstances have not 
originated them/ For example, the stones of 
No. 8003, Von. 1237 


haunting phenomena have been so similar for 
hundreds of years that we oannot doubt that certain 
events do take place in certain houses which lead 
the occupiers to describe their experiences in the 
same way and to maintain that they are inexplic- 
able Now, apart from the question of the normal 
or supernormal character of the phenomena of 
haunting, these facte alone are worthy of the 
attention of science What are precisely the 
circumstances which lead people m ordinary life to 
desenbe m detail the appearanoe of phantoms 
which are not rarely seen by more than one person 
at tho same time ? What are the conditions which 
lead persons widely separated m time and space to 
describe the appearance of showers of stones which 
seem to fall out of the air (the so called stone 
throwing poltergeist)? Again, how can we desenbe 
adequately those abnormal psychological mechan 
isms which result m cases of multiple personality, 
where certain of the so called secondary person 
ahties betray knowledge of persons and events 
which careful inquiry fails to prove oould at 
any time have been within the normal content of 
tho subject’s mmd ? Precisely the Baroe problem 
is presented regarding the beliefs of pnmitive 
peoples Phenomena, inexplicable to tho natives 
themselves, and also to European observers, have 
been reported from all parts of the world 

The Daily News symposium is some slight mdica 
tion of how superstition and credulity are fostered 
on account of our ignorance of the ongin and basis 
of these world wide tales We oannot doubt that 
a more complete and systematic investigation is 
desirable, but at the same time it would seem that 
it is not the duty of the ordinary scientific man 
to undertake researches in this field The first 
necessity is a thorough knowledge of the art of 
mystification, and this implies a good acquaintance 
with those psychological factors underlying con 
scious and subconscious deception, pathological 
lying, false memory, number preferences, and 
similar conditions The ordinary physioist does 
not possess any of these qualifications, and the 
results of lacking them can be observed if we study 
the amazing history of the N-rays to whioh Mr 
Campbell Swinton alluded in bis artiole m the 
Daily News 

The subject is at present outside the range of 
competent scientific inquiry, and thereby a mass of 
valuable information is being lost Whatever may 
be the explanation of the belief in supernormal 
phenomena, we oan scarcely deny that it has had an 
enormous effect upon the happiness and misery of 
mankind. Belief in these occurrences appears to 
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be increasing, and (he only method of cheeking its 
pr og re ss or confirming its beau is the application of 
impartial, unemotional, and rigid scrutiny of the 
alleged facte by men trained to detect eouroee of 
error and possessing some knowledge of the history 
of the problem in its relation to human thought 
Such inquiry, we think, cannot be much longer 
delayed The symposium we have been consider- 
ing is a fair indication of the chaos in the mind 
of the public, and the recent prosecution of a 
‘ medium ’ by the State shows the same uncertainty 
and hesitation m the mind of the Government An 
inquiry conducted on scientific lines would be a task 
of great magnitude and considerable difficulty On 
the other hand, if the only result were to fail to find 
any evidence of ‘ supernormal ' activity, a very 
important body of material would have been 
collected which must throw a good deal of light 
on the psychological questions involved in mal 
observation and error, not only in civilised peoples 
but also among the inhabitants of countries which 
have not at present wholly absorbed the culture of 
the West 


The Making of an Epoch 

The Discovery of the Rare Gases By Prof Morris 
W Travers Pp vn + 128 (London Edward 
Arnold and Co , 1928 ) 15« net 

T HE discovery of a new chemical element is a 
feat of a kind that is unique, and m one aspect 
it may be said to be above all other discoveries 
For the worker who finds a new natural law of 
action, however great it may be, must temper his 
pride with the reflection that inevitably his law 
will in time be shown forth as but a part of some 
still greater one, incorporating his own “After 
me cometh a builder Tell him , I too have known ” 
But the existence of an element is a fact of the 
universe , an element is a cosmic unit, superior 
to the accidents of place and time , it will outlast 
man who discovered it for himself , ironically 
enough for the chemist who finds it, it can even 
outlast chemistry and all that works by chemistry 
in Nature It is this which justifies us m hailing 
Pnestley and Soheele, Berzelius, Davy, Mosander, 
Bunsen, Rayleigh, Ramsay and Travers — and let 
us add Mme Cune, Hevesy and Coster — together 
with the two score or so successful followers of their 
methods, as being privilegedfar beyond the ordinary , 
so also, of course, the discoverers of the electron and 
of the proton To tell the full tale of any one of 
these investigators’ work worthily, and while first- 
hand reoollection is still there to be drawn upon, is 
No. 3093, Vol 123] 


to give us, and to leave to our scientific posterity, 
something to be grateful for 
What it is in Ramsay’s discoveries which makes 
them conspicuous among the greatest work of this 
kind, needs little explanation now, when thirty 
years have given time for even those who were at 
first backward or hastily critical to be taught 
Let those who have watched the unrolling of the 
scroll since 1893 pause to recall how they were first 
astounded by Rayleigh and Ramsay's finding 
something new m air — in air ! — then by its being 
an element — an inert, monatomic element ! — then 
by Ramsay’s suddenly producing a quite new 
gaseous surprise out of quite another magical hat, 
the materialisation of a spectral Line scarcely anyone 
had seen , and how then there came the period of 
suspense, while the chemical world talked or waited 
or went about its business, and Ramsay, and 
Travers with him, strove to push on into the new 
oountry that they believed in — and suddenly got 
there, with krypton, neon, and xenon A whole 
unsuspected group ! No other chemist has done 
it Thereafter a well earned increment to the 
group came with Rutherford’s radium emanation , 
the weighing of emanation by Ramsay and Whytlaw 
Gray, the discovery by Ramsay and Soddy of the 
formation of helium from it, with Rutherford’s 
precise identification of his a rays with helium 
particles, all these rounded off one astonishing 
chapter and began another Now, m this later 
chapter — would that Ramsay could have livod to 
see it — the newer generation of chemists and 
physicists familiarly use Ramsay’s elements as 
fixed and indispensable bench marks m the atomio 
surveying whereby Mendel&ff’s atomic geography 
is seen to fall into one consistent frame , and 
factories bottle the gases in cylinders Seen thus, 
the whole thing has only one parallel, and that 
is Priestley’s discovery of oxygen, and its after- 
math The parallelism can be traced out quite 
closely , and the debt of the twentieth century 
to Ramsay in physioal science is proving not less 
than that of the nineteenth to Pnestley 
Aeoounts of the work on the inert gases have 
been issued before, as for example by Rayleigh as 
regards argon (“ Scientific Papers," vol 4, 188 201), 
and in his son’s “ Life of Lord Rayleigh ” , by 
Ramsay (“ Gases of the Atmosphere," 3rd edit , 
148 269), mid by Tilden in hia “ Life ” of Ramsay 
(1918) For this reason it is natural that some 
of what Dr Travers tells in the present volume is 
broadly familiar , but there is muoh that will be 
new, and greatly welcome, to its readers For a 
story of classical discoveries cannot ever be told 
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to our full satisfaction by their originator, because 
he either does not realise or else cannot in modesty 
tell his own traits and behaviour m action, upon 
which his suooeee so largely depends , and the 
trivial, yet to us interesting, personal incidents of 
the work are to him irrelevant Even his familiar 
letters miss out much that we can only guess at , 
whilst a later biographer, however sympathetic, 
can rarely be as circumstantial as we should like , 
of strategy we read little, of tactics a good deal, 
and of behaviour under fire only rarely Here, 
however, is an account at first hand from one who 
was a brilliant and essential junior partner m all 
but the very first part of Ramsay’s work on the 
rare gases , and it is based upon Ramsay’s own 
MS papers and laboratory notes, handed over to 
Dr Travers by Lady Ramsay and Mrs Tidy with 
an invitation to arrange them Dr Travers has 
brought all his own enthusiasm to renew that 
which created his material Consequently, the 
spirit of the account as a whole, and the numerous 
circumstances that are recaptured, reveal to the 
reader more vividly than any other written word 
the indomitable artillery of Ramsay’s opening 
attack on a problem, and the flashing 61an with 
which he launched his full force into the breach 
to carry the citadol 

The genesis of Lord Rayleigh’s fundamental 
work on gaseous densities, out of which came his 
own and Ramsay’s discovery of argon, lay m his 
plan, formed in 1882, to test Prout’s hypothesis 
Dr Travers dwells instructively and at length 
upon this point, which has also been mentioned 
by Ramsay himself (loo cit ) and by Tilden in his 
“ Life ” (It is curious that both for Cavendish 
and for Rayleigh it was the same element — 
nitrogen — which began by being a nuisance and 
was in each case turned, under masterly hands, 
into a source of rich knowledge ) Dr Travers, 
in treating of the ensuing joint researches (four 
ohapters are devoted to argon), says 

, “ Lord Rayleigh and Ramsay stand out from 
' amongst their contemporaries, chemists and phy 
sicists, as the two men who alone realised the 
significance of the apparent discrepancy in the 
densities of mtrogen They were also the two 
men who alone were capable of developing the 
discovery In genius, method, and temperament 
each was in many respects the opposite and the 
complement of the other No modem discovery 
ever awakened more interest than the discovery 
of argon , never did scientific men receive more 
gratuitous advice or criticism , but never was 
advice or criticism more completely sterile ’’ 

Ramsay, on his part, brought to the problem, 
No. 3098 , Vot 128] 


besides his own qualities, a technique in glass- 
blowing and in the handling of gases which ail his 
Bristol and London work had fostered (and at that 
time there were very few glass-blowing chemists) , 
and he brought a repertoire which included an 
unsurpassed wealth of chemical fact and a great 
deal of quite recent physics For example, he 
tried magnesium as the absorbent for mtrogen 
because, as he tells us (loc oit , 158), he had noticed 
its property several years before while trying to 
synthesise ammonia m the presence of various 
heated metals The property was not at all 
common knowledge among chemists Again, the 
idea that the ratio of the speciflo heats of a gas 
gives a clue to its molecular complexity must have 
been little known to the average chemist, and Dr 
Travers shows how it was doubted by many 
physicists , yet Ramsay was not merely aware of 
the idea, but had actually applied it experimentally 
in studying some organic compounds , so he was 
able at once to turn to it — the only possible test — 
to try the complexity of the argon molecule As 
Lord Rayleigh pointed out, it was only when that 
had been done that they allowed themselves to 
utter a word suggesting that argon was an 
element 

Arising out of the last mentioned measurements, 
Dr Travers tells us that Ramsay did the whole of 
them, including controls, between Monday morning 
and Friday evening , and he adds the significant 
remark “That work earned out in this manner 
could be so highly productive was due to Ramsay’s 
insight into the essentials of a chemical problem, 
and his judgement as to the degree of expenmental 
accuracy required in order to furnish adequate 
proof of the particular hypothesis which he was 
investigating ” With this we may link another 
quotation given from Rayleigh and Ramsay’s 
Royal Society paper “ Although the evidence 
of the existence of argon in the atmosphere 
appeared overwhelming, we have thought it un- 
desirable to shrink from any labour that would 
tend to complete its verification ” These prin- 
ciples permeate the whole subject of Dr Travers’s 
book 

As all who have been privileged to be with 
Ramsay know — and let me add, what Dr Travers 
could not, that the following remark applies to 
him also — the speed with which he arranged ex- 
periments and made them go was extraordinary 
From the start of his share of the work leading to 
argon, it took bun a month to obtain " the gas 
which I think I have got ” (written to Rayleigh) , 
and about another month to isolate it in bulk sod 
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find its density (August 1894) For speed, however, 
the discovery of helium In March 1895 would be 
hard to match , for it took a fortnight Was ever 
3s 6d better spent 1 Incidentally, we are re 
minded by Ramsay's MS notes (here generously 
reproduced m facsimile) that helium was pro- 
visionally ohnstened “ krypton ” until Crookes’s 
telegram came “ Crypton is helium 58749 Come 
and see it ” — “ Went and saw it," is Ramsay’s 
laoomo addition to his MS copy This chapter 
(v ) will be found very interesting 

The ensuing three years are covered in as many 
chapters, and with Chap ix (May and June 1898), 
where Dr Travers’s own memories of all the comings 
and goings are at their keenest, we reach the best 
of the twelve m the book Ramsay and Travers's 
irresistible pinning down of krypton and xenon at 
their very first handling of liquid air, and the un 
forgettable moment when neon blazed into their 
ken, are made the culminating point of a dramatic 
and yet matter of fact story, the end of which is 
rightly drawn at the close of Travers’s work with 
Ramsay 

The frontispiece, diagrams, and the ample 
facsimiles of MSS are happily chosen and are well 
reproduced By some strange oversight, nearly 
all the dates in the text are wrong, but as the error 
is either one decade or two, it jerks us into the 
wrong century and the intention is obvious A 
few other slips in writing (for example, p 67) 
will doubtless be put right for later issues The 
format and type work are dignified, as the book 
deserves 

All who worked with Ramsay, very many who 
did not, and every young student of chemistry or 
of physics, should read this book , they will gam 
great pleasure and new inspiration For, as Dr 
Travers writes of Ramsay, and finely exhibits in 
this volume, “ He was a great fnend, a great leader, 
and a great man ’’ Irvine Masson 


Timber Exploitation 

Manual of Forest Engineering and Extraction By 
J F Stewart Pp xv + 188 + 100 plates (Lon 
don Chapman and Hall, Ltd , 1927 ) 15s net 

M R STEWART’S book has been written prim- 
arily for forest students, but it should also 
be useful to those engaged m timber exploitation in 
many parts of the world The subject dealt with is 
a very wide one, covering as it does the prepara- 
tion of streams for floating, nver surveys, the 
felling and clearing of areas, logging operations, in- 
cluding the construction and use of wire ropeways, 
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slides, chutes, inclined tramways, the construction 
of forest roads and bridging, the building of all 
classes of forest rest houses, sawmills, and finally 
extraction work m Indian forests It would be 
possible to write a volume on any one of these sub- 
jects, and therefore the author has had of necessity 
to deal with each subject somewhat briefly His 
personal experience of forest engineering in many 
parts of the world, and especially m Canada and 
Afnca, has enabled him to bring out clearly the 
important points requiring special attention by 
young forest engineers confronted with the every- 
day problems they have to solve, in those forests 
of the Empire which at present are not under 
mtensivo working Much sound advice is given on 
camping in unhealthy forests, on the choice of 
camping grounds, and precautions necessary when 
camping in both temperate and tropical climates 
A small omission is made when dealing with methods 
of transport in India, as no mention is made of 
the bullock cart, while the elephant is omitted as 
a drag animal in the chapter dealing with felling 
and clearing forests, though mentioned m the last 
chapter 

Surveying, clearing streams, and log transport is 
briefly dealt with, though the reader may feel the 
need of diagrams to enable him to picture clearly in 
his mind the different types of skids and sledges 
in use Wire ropeways are dealt with in some 
detail, and necessarily so, as they form an nfiport 
ant means of exploiting logs m such areas whei 
extensive concentrated fellings are undertaken, 
as is the case in Canada and the United States of 
America 

The chapters dealing with slides, chutes, inolined 
tramways, roads, and trestle bridges are perhaps 
the most instructive and useful The types of each 
class are dealt with lucidly and clearly, the subject 
matter being sufficiently well illustrated by photo- 
graphs and diagrams to enable a forest engineer to 
select and construct the type most suited to the in 
dividual extraction problem before him Consider- 
able space is given to forest railways and water 
transport, based chiefly on work in Canadian and 
North American forests , the value of these chap- 
ters, and especially that on floating, would have 
been enhanoed by descriptions and illustrations 
of similar work in other parts of the world “ Per- 
manent Buildings ” is perhaps not a quite correct 
heading for Chapter xi , which also deals exten 
sively with grass huts and similar temporary erec- 
tions as used in central Africa , this in no way 
detracts from the value of the subject matter The 
work aids with a brief chapter on forest operations 
rl 
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in India The author describes camping as luxuri- 
ous, which is undoubtedly the case in certain 
provinces, but very much the reverse in others 
The subject as dealt with clearly denotes Mr 
Stewart’s wide practical experience, as the informa 
tion that matters when havmg to carry out work of 
this character in the forest is dealt with in such a 
manner as will assist the young engineer , this being 
bo, it is the information neoessary to impart to the 
student The illustrations are profuse and good, 
making with the subject matter a valuable addi- 
tion to the literature on forest engineering and 
extraction 


Modern Physics 

Introduction to Modern Physics By Prof F K 
Richtmyer Pp xv + 596 (New York 
McGraw Hill Book Co , Inc , London' McGraw 
Hill Publishing Co , Ltd , 1928 ) 25 s net 

T HERE is a distmct tendency m recent Amen 
can text books for the authors to expound 
the subject matter of physics as if their books were 
intended to appeal to readers whose professional 
interests are not very closely allied to their progress 
m physics Prof Richtrayer’s book may show some 
traces of this tendenoy, but it is undoubtedly in 
tended for readers who are keenly interested m 
modem physics, although his delightfully clear 
introduction to the subject will certainly introduce 
him to a very wide oircle of readers In fact, his 
book is one of the moat valuable of the contribu- 
tions to the literature of physics which Amencan 
writers have made 

Although the work is termed an introduction to 
modem physios, it is more strictly speaking an 
introduction to modem physical theories, and the 
author has selected for examination some of the 
more important classioal concepts as well as the 
modem ooncepts of physics, in order to give his 
readers a correct perspective of the growth and the 
more recent development of the subject as a whole 
He has consequently omitted a description of certain 
important branches of modem physics, such as 
themuonio phenomena, from his work, and has 
only briefly mentioned certain other important 
branches, such as the conduction of electricity 
through gases Yet his very sound and thorough 
exposition of the chosen branches is undoubtedly 
of much greater value to us than any skeleton key 
or guide to the study of modem physics could 
possibly be, and he is able to achieve the desired 
object of outlining the origin, development, and 
present state of those two mighty, outstanding 
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problems of modem physics, the reconciliation 
of the quantum and wave theories of light and the 
structure of matter It is, however, a matter of 
regret that he has not taken the opportunity to 
present us with a simple outline of the concep- 
tions recently introduced by wave mechanics 

Prof Riohtmyer opens with a historical sketch, 
dividing the history of physios into four periods, 
namely, the period from earliest times to A D 1550, 
in which experiment was absent , the period from 
a » 1550 to 1800, m whioh experimental methods 
of scientific inquiry were established , the period 
a d 1800 to 1890, in which those portions of physics 
which we term classical physics were developed , and 
lastly, the period dating from the discovery of the 
photoelectric effect m 1887 to the present day 
There is nothmg particularly exciting or original 
about this hiBtoncal sketch , it is merely a very 
useful form of introduction which finds a definite 
place in a book of this type The author then 
devotes a chapter to the electromagnetic theory 
of light, m which Maxwell’s equations are developed, 
and it is shown that the theory requires that an 
accelerated eleotnc charge should always radiate 
energy, the wave front being continuous Then 
follows a chapter on the theorems concerning the 
radiation from moving charges The fifth chapter 
deals with the photocleotric effect, and is note- 
worthy for the clear way in which the possible 
explanations of the effect are discussed, the author 
indicating the difficulties confronting the wave 
theory and pointing out that, all the same, we have 
to rely on the wave theory to give us the energy 
value of a quantum 

The study of black body radiation and the origin 
of the quantum theory is excellently outlined in 
the sixth chapter, which is followed by a discussion 
of the quantum theory of speoifio heats, wherein 
Debye’s theory is described at length and the reader 
referred to other works for the theories of Bom and 
K&rra&n, etc Incidentally, detailed references to 
special treatises and original papers are lavishly 
distributed in footnotes throughout the book 
The ninth chapter, on senes in lme spectra, forms 
a very satisfactory introduction to the subject 
The notation given by Fowler is used for the pur- 
poses of this preliminary discussion , but in the 
following chapter, on the nuclear atom and the 
ongin of spectral lines, the notation of Russell and 
Saunders is adopted to deal with inner quantum 
numbers These two chapters are likely to be 
much appreciated by students 

Some attention u devoted to the consideration of 
the static atom in the eleventh chapter, preceding a 
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dismission of the problem of the distribution of elec- 
trons w atomic orbits and the spectroscopic method 
of solution of the problem The twelfth ohapter is 
a very fine and up to date survey of our knowledge 
oonoemmg X rays Finally, in the last ohapter 
the problems of the nucleus are briefly reviewed, 
and here, m order to appreciate the care with which 
the book has been written, the reader may be re 
commended to consider the simple diagram of the 
magnetio deflection of a , (l , and y rays and to 
compare it with the diagrams given in other text- 
books Among the appendices is a table showing 
the distribution of electrons in atomic orbits, ac 
cording to Foote, and a table of important physical 
constants, and an efficient index is provided 
The book is excellently printed and illustrated, 
and Prof Richtmyer is to be congratulated upon 
the appearance of a useful work which may be 
confidently recommended to teacher and student 
alike L F B 


Bntish Myrmecophilous Insects 

The Quests of British Ants their Habits and Life 
Histories By H St J K Domsthorpe Pp 
xxm + 244 + 16 plates (London George Rout 
ledge and Sons, Ltd , 1927 ) 18s net 

O NE of the most interesting and remarkable 
features of the biology of social insects is be 
trayed in the relationships they maintain with other 
animals hving in association with them A very 
large number of the latter creatures are myrmeco 
phdes or ant guests and the majority of them are 
inseots Although British ants number only 35 
species, many times that number of myrmecophdes 
are known to live in a more or less definite biological 
relationship with them In some oases they are ex 
tramdal, or in other words, the ants seek out their 
myrmecophiles, while m others they are intranidal, 
the ants being passive and are sought out by their 
guests Mr Domsthorpe’s enthusiasm and energy 
have enabled him to add 146 species to the myr 
mecophilous fauna of Great Britain, of which no 
less than 70 were new to science at the time of 
their discovery His intimate knowledge of this 
subject has enabled him to produce a book that 
will long remain a standard work 
The volume is arranged so that each order or 
group of myrmeoophilea is dealt with in a chapter 
of its own The Coleoptera are by far the most 
numerous m point of species and, since they are a 
favourite order with the author, are discussed at 
length Five Bntish species are true guests or sym- 
phik*, which are tended and often fed and licked 
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by their ant hosts The largest number, however, 
are synoeketes or forms which are indifferently 
tolerated within the nest they are represented by 
members of nine families of beetles, the majonty 
being Staphylmidee A small number of speoies of 
the latter family are synechthrans, which are hostile 
in behaviour, foromg themselves on their hosts and 
usually devounng them or their offspring 
In the chapter on Hymenoptera the relations 
which ants exhibit with members of their own or 
of different species are discussed, while the various 
kinds of Parasitica found within the confines of the 
nests are enumerated We know less concerning 
these than almost any other group of myrmeco- 
philes some are unquestionably parasitic upon 
ants, a larger number probably parasitise vanous 
other myrmecophiles, but with regard to the 
majority, little beyond conjectural remarks can be 
made, and they offer a promising field for explora 
tion by a skilled observer 

In the short but interesting chapter on Lepidop- 
tera, five species of moths are regarded as synoeketes 
which live within the nest m tho r61e of scavengers 
The relations between ants and certain Lyoaemd 
caterpillars are largely ex tramdal, the ants seeking 
out such larvsB wherever they are feeding in order to 
imbibe their glandular secretions In the case of 
Lyaxna anon, the larva, when m its fourth instar, is 
earned by ante into the nest, notwithstanding the 
fact that it lives at the expense of their own larvse 
Other chapters are concerned with Diptera, HemipB 
tera (three chapters), Acanna, Isopoda, etc , and 
the book concludes with a bibliography and both 
authors and species indexes A D Imms 


Our Bookshelf 

(1) Comparative Physiology of the Heart By Prof. 
A J Clark (Cambridge Comparative Physio- 
logy Senes ) Pp vi + 157 8s (id net 

(2) The Comparative Physiology of Internal Secre- 

tion By Prof Lancelot T Hogben (Cam 
bndge Comparative Physiology Senes ) Pp 
vu + 148 10s &d net 

(3) Ciliary Movement By J Gray (Cam bndge 
Comparative Physiology Series ) Pp vm + 162 
10s 6 d net 

(Cambndge At the University Press, 1927 
and 1928 ) 

Human physiology will ever continue to be the 
science which wilfpre-eminently fascinate the mind 
of man in virtue of the directness and personal 
character of its appeal The versatility of man, 
which has placed mss resourceful creatures under 
his dominion, has also led to the combination of so 
many physiological processes m a single speoies that 
it is not surprising that several of these processes, 
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considered individually, may be found more highly 
developed in lower species For the better under- 
standing and for the more thorough investigation 
of such living processes, recourse must be had to 
animals in whioh the particular mechanism under 
consideration is most highly typified It is just 
here that the Cambridge senes of Monographs on 
Comparative Physiology brings the student or 
worker in physiology into touch with the evolution, 
the vanety, and what might perhaps be regarded 
by him as the exaggeration of normal human 
processes 

(1) The heart is the organ which has always 
attracted the attention of human beings from the 
remotest ages, and it is fitting that a volume should 
be devoted to this organ, giving m this case some 
qualitative and many quantitative characteristics 
of species differing widely m their normal activities 

(2) The discovery of internal secretions is so 
recent and so largely based on a study of the higher 
vertebrates, that a volume putting forward the 

resent state of knowledge regarding the mverte 
rates as well is useful not only in making possible 
wider generalisations, but also in providing new 
material of a simpler type for further investiga- 
tion 

(3) The volume on ciliary movement deals with a 
subject which, in virtue of its complete overshadow 
mg by muscular movemont, is only very briefly 
referred to in text books on human physiology , 
its study is best earned out in those organisms 
depending wholly on ciliary movement for loco 
motion, muscular movement being non existent , 
only in this way can the vanous hydrodynamical 
problems be investigated 

All throe volumes presont the matter in a read- 
able manner with well chosen diagrams, and will 
prove of interest to the student of general physiology 
as well as to the physiological investigator 

(1) In the Beginning the Origin of Civilisation 
By Prof G Elliot Smith (The Beginning of 
Things Senes ) Pp vi + 90 (London Gerald 
Howe, Ltd , 1928 ) 2s Od net 

(2) The Origins of Agriculture By Harold Peake 
(Bonn’s Sixpenny Library, No 6 ) Pp 78 
(London Ernest Benn, Ltd , 1928 ) 6 d 

(1) Prof Elliot Smith’s little book, though not 
the first in order of publication, is the introductory 
volume in the series “ The Beginning of Things ” 
In his prefatory remarks he explains that the 
object of the senes is the publication of a number 
of volumes, each dealing with some aspect of cul 
ture* from a common point of view What this 
point of view is, it is the purpose of the introductory 
volume to demonstrate 

Here we have Prof Elliot Smith at his best So 
far as the theoretical side goes, he has given us no 
more lucid and logically argued statement of the 
ease for his views on the diffusion of culture and 
its origin in Egypt Although he is careful to point 
out that the pursuit of anv single line of investiga- 
tion such as the origin of agnoulture or of metal 
working leads to disaster, virtually his case rests 
updo the first cultivation of barky in Egypt 
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(2) Mr Peake, m his brilliant little study of the 
origin of agriculture, of whioh the size and the 
popular form of publication are no criterion of the 
importance, is directly at odds with Prof Elliot 
Smith He has collected carefully all the evidenoe 
bearing upon the origin of the different kinds of 
gram After a judicial Burvey, his conclusion is 
on the whole against Egypt and turns rather to 
northern Syria Apart from this question, Mr 
Peake’s book gives an admirably reasoned account 
of the prehistoric conditions of life in whioh agn 
culture must have originated 

Where are the Dead ? Pp ix + 136 +xi (London, 
Toronto, Melbourne and Sydney Cassell and 
Co , Ltd , 1928 ) 3s 6d net 
This volume comprises a collection of articles by 
a wide vanety of wnters upon tho subject of human 
immortality, contnbuted to the Daily News Un- 
doubtedly the moat interesting of those to students 
of science will be the contnbutions of Sir Arthur 
Keith and Prof Julian Huxley, since these contain 
a concise and clear statement of views widely held 
in scientific circles It is probable that the 1 m 
portance for religion of either positive or negative 
views on this aubjoct has been exaggerated 

Sir Arthur Keith nghtly says that “ If tho spint 
of truth is the kernel of religion, then men of science 
are truly religious bemgs ” He might have added 
that absorption m disinterested research is one 
of the modem spiritual equivalents for religious 
asoeticism At the same time, students of scienoe 
should not overlook the significance of a point of 
view such as that expressed with great ability in 
the contribution by Mr Hugh Walpole, whioh 
strikes us as in some ways the best thing in the 
book Whilst the others, orthodox and unorthodox 
alike, are all more or loss obsessed with the dis- 
tinction between body and mind (even when they 
reduce those to common terms), Mr Walpole sees 
that the only important distinction is that between 
the elements in our experience whioh are exactly 
measurable, and those which are not Tho important 
thing about man is not that he has, or has not, a 
‘ soul,’ but that “ out of such a midget there have 
proceeded the spmtual greatness of Hamlet, the 
magnificence of the Fifth Symphony, the glorious 
simplicity of St Francis ” J C H 

Factors affecting the Distribution of Electrolytes, 
Water, and Oases m the Animal Body Lectures 
delivered at Rutgers University under the Luther 
Laflxn Kellogg Foundation By Dr Donald D 
Van Slyke (Monographs on Experimental 
Biology ) Pp vn + 62 (Philadelphia and Lon- 
don J B Lippincott Co , n d ) 10s 0d net 
The title of this little monograph may alarm those 
who are not gifted with a taste for mathematics, 
but its perusal leaves only a feeling of admiration 
for the manner in which the author has presented 
his subject An examination of the degree to 
which the distribution of electrolytes, water, and 
gases in the body obeys the laws of physics and 
chemistry necessitates the use of a certain amount 
of mathematics, but the presentation is so dear 
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that even the average student should be able to 
follow it with ease The subject matter forms a 
useful exposition of the way m which physico- 
chemical theory can be applied to the prediction 
of biological phenomena, as well as the necessity, 
m considering such phenomena, of using the 
methods of synthesis in addition to those of 
analysis, if a true idea of their influence upon each 
other m the living intact organism is to be attained 
Among the subjects dealt with are the functions 
of haemoglobin and the mechanisms of the pro 
duction of oedema A selected bibliography is 
appended For its size, the price seems somewhat 
high , but the monograph is well worth reading by 
all interested in this subject 

Aspects actuela de la physiologic, du Myocarde 
(Premiere s6ne ) L'onde d’ excitation motnee, 
son ongine, sa propagation, ses manifestations 
dlectnques Par Prof Henri Fr6d4ncq (Les 
problfcmes biologiques, Tome 7 ) Pp vm + 300 
(Paris Les Presses umversitairos de France, 
1927 ) n p 

This is the seventh volume to appear in the collec 
tion of monographs on biological problems issued 
under the guidance of a technical committee com 
rising some of the best known names in French 
lological science The preceding volumes have, 
in the mam, dealt with physico chemical and 
embryological -subjects, with the exception of 
Lapicque’s important monograph on a subject 
which, like tho volume under review, is more 
directly physiologioal The author has collected 
together a considerable amount of data of a re 
presentative character and he has moulded it into 
an orderly review of the present state of knowledge 
with regard to these properties of tho myooardium, 
while each chapter is rounded off with a useful 
summary Tho book should make an appeal to 
students of physiology and also to medical practi 
tioners, since the subject matter is concerned chiefly 
with the mammalian heart 

Macedonian Imperialism and the Hellemzation of 
the East By Prof Pierre Jouguet Translated 
by M R Dobie (The History of Civilization 
Senes) Pp xx +440 +7 plates +4 maps (Lon 
don Kegan Paul, Trench and Co , Ltd , New 
York Alfred Knopf, 1928 ) 21s net 
Thb keynote of this volume is the imposition of 
pohtioal unity on the “ small collective individual- 
ities ” of which the nee has been described in the 
earlier volumes of the Greek senes, and the demon- 
stration of how the common civilisation, which 
had hitherto been their bond, was affected by an 
external foroe whioh in its origin at least was alien 
to Hellenism The hero of the epio, for it is nothing 
lees, is neoessanly Alexander, and of him Prof 
Jouguet has made a truly epio figure He sees in 
him intensity of character, power of imagination and 
thought, fortified by literature and philosophy His 
qualities were accompanied by an extraordinary 
clearness of mind in carrying out his projects The 
weaknesses of Alexander may lead one to question 
the true character of his idealism, but of his 
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genius there can be no doubt To this Prof 
Jouguet does full justice. Without attempting to 
disguise the flaws in his organisation, which led 
to the break up of the Empire In dealing with 
the later period, the author’s very careful study 
of Egyptian conditions especially calls for com 
mendation 

Raw Materials of Commerce By J Henry Van 
stone, assisted by Specialist Contributors Com- 
plete m about 24 Fortnightly Parts Part 1 
Pp ii + 32 (London Sir Isaac Pitman and 
Sons, Ltd , 1929 ) 1« 3d net each part 
This work is planned to give accurate and modem 
information aoout the raw materials of industry 
It is to be divided into four seotions, covering 
vegetable, animal, mineral, and synthetio products 
respectively The contents gives the impression 
of a comprehensive work which should be of con- 
siderable value to students of geography, economics, 
and commerce, as well as to persons actually en 
gaged m manufactures The first part, in addition 
to the introduction, has articles on fibres generally, 
cotton, flax, and jute Each article describes the 
plant concerned, conditions of cultivation, harvest 
mg, and the preparation and marketing of the fibre 
The author has succeeded in combining accuracy 
with the avoidance of unduly technical language 
Much of the matter is not otherwise readily accos 
Bible except in expensive works dealing with one 
or other industry, or is scattered in teohmeal 
journals The work is well illustrated by photo 
graphs, maps, and coloured plates 

Principles and Applications of Electro Chemistry 
By Prof H Jermam Creighton Second edition, 
revised and enlarged In 2 volumes Vol J, 
Principles Pp xvi+488 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1928 ) 20s net 
Thb first volume of Creighton and Fink’s book on 
“The Pnnoiples and Applications of Electro-chemis 
trv,” dealing with principles, has reached a second 
edition before the second volume, dealing with 

S lications, has appeared The second edition 
udes new chapters on “ The Activity of Strong 
Electrolytes ” and on “ Theories of Strong Elec 
trolytes,” but the author has postponed the drastio 
operation of making the rest of the volume conform 
to the theory of complete ionisation 

Lehrbuch der physihahschen Chemie Von Prof 
Dr Karl Jeurnek Funf Bande Zweite, voll- 
st&ndig umgearbeitete Auflage Band 2_ Die 
Lthre vom feslen Aggregatzustand r timer Staff e , 
Die Lehre von den verdilnnten Ldsungen 
Lieferong 5 Pp 273 660 24 gold marks 

Lieferung 0 Pp xiv +559 924 32 gold marks 
Band 2 volletandig 88 gold marks (Stuttgart 
Ferdinand Enke, 1928 ) 

Thb two sections now received complete the 
second volume of Prof Jellinek’s text-book, of 
whioh the first volume and the initial section of 
the second volume were reoently noticed m these 
columns (Oct 0, 1928, p 523) 
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[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Observations of Luminosity of the Night Sky 

We have now observed the luminosity of the night 
sky for three years at the Commonwealth 8olar 
Observatory, using photometers kindly supplied by 
Lord Rayleigh These measure the absolute in 
tensities of three regions of the spectrum — the red, a 
patch of green which includes the auroral line, and 
the blue 

If it is legitimate to assume that the transmission 
through the red filter is free from auroral radiation, 
or at least that the latter is not important compared 
with the amount of continuous radiation which passes 
through it, it is possible to devise a method for 


of green auroral radiation remains, and its fluctuations 
may be traoed throughout the year Maxima tend 
to occur in Apn 1-May and Ootober-N ovember In 
1928 the former, Mid in 1927 the latter, was the more 
pronounced In the present year the Apnl maximum 
was very marked, but the November readings now in 
progress are on some nights exceptionally large 

The tiue auroral blue component fluctuates m a 
somewhat similar way but with a smaller amplitude 
It is probably absent altogether at certain seasons 
There is high correlation between the blue and auroral 
green values about Apnl and November, with low 
values at other times Lord Rayleigh’B suggested 
division of auroral into two types, polar and non 
polar, is supported , it is suggested that the occurrence 
of famt auroral illumination of the polar type is 
responsible for the high correlation in Apnl and 
November, probably through the excitation of nitrogen 
bands At other times of the year the auroial green 
radiation appears to bo the sole charaotenstic of the 
non polar type 

It seems likely that some considerable portion of 
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Differences 
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Blue 

Ri mark* 






A 

B 
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Reduced 
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Jan 16, 1926 

England 

Capo 

ZtS 

-1 4 
f 20 

+ 58 
+ 0 0 

26 

3* 


3 4 

08 

32 

08 

Reduced values »how 
Improved agreement 

Mar 2, 1926 

England 

— 36 

Tjj.2 

+64 

JO 

15| 

22 

-12 

1 3 

- 1 3 

A -S 3 £-2 8 agree 
well with Cape ) 
Difference ^ persists 

April 16, 1026 

Fuglaml 

rape 

-24 

+ 24 

+ 64 
+ 83 

43 

1 51 

2 2/ 

32 

„ 


0-7 

Inga. moon neorlj 

Outstanding auroral 
difference probably 
due to auroral display 
in 8 latitudes (Can 
terra reduced values 

A -4 0 £-2 8, agree 

Sept 19,1926 

Shetland 

(Lerwick) 

England 

- 8 6 

-28 

+ 1 7 

+ 34 

+ 64 

1 2 

4 0 

-07) 

151 

4 , i 

37 

30 

22 

well with Cape ) 

Differences persist 

Lerwick s readings 

outside range of ex 
perlence at Canberra 

Reduced values show 
Improved agreement 

June 7, 1926 

(North 

uraberland) 

Hawaii 

Canberra 

-4 7 


+ 6 1 
+ 79 

3 5 

4 0 

1 1 } 

30 

06 

26 

0-5 


eliminating all, or at any rate the bulk, of the con 
fcinuous radiation superimposed upon that which is 
localised in particular regions of the spectrum For 
this purpose it is only neoessary to observe the sunlit 
sky or the moon through the photometer when the 
incident light has been reduotsi in strength to the 
scale of night sky intensities , this must be done in 
such a way that its Quality is unchanged Corre 
s pond mg readings are then made of the transmissions 
through the three filters over the range usually 
encountered , from these, graphs are drawn relating 
the green and blue readings with those made through 
the red filter 

We are thus enabled to find the amount of green 
radiation associated with the continuous spectrum 
for any observed red reading , we subtract it from 
the radiation observed through the green and blue 
filters, thus obtaining the green and blue transrais 
sons presumably free from the background of white 
light By confining our attention to nights free 
from hate, we hope to avoid trouble from selective 
scattering at the red and blue ends of the spectrum 
For similar reasons we avoid times when the sun or 
moon is near the horixon A considerable amount 
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the differences noted by Lord Rayleigh at different 
stations on the same night are due to the admixture 
of continuous spectrum As the accompanying table 
shows, the elimination of the continuous spectrum 
usually reduces the differences considerably , the first 
five columns are reproduced from Lord Rayleigh’s 
paper ( Proc Roy Soc , A, 119, p 23 , 1928) 

As Lord Rayleigh selected these pairs to emphasise 
the contrast between readings at different stations, it 
is likely that the bulk of the readings will not differ 
by nearly such large amounts after reduction We 
have assumed that the instruments used elsewhere 
possess precisely the same qualities as ours and have 
used our own graphs for their reduction, but it would 
be an improvement, of course, to determine the cor- 
rection curves separately for each instrument, m situ 
The nature of the continuous spectrum is itself of 
interest From the parallelism between the distribu- 
tion of energy in the night sky and the sunlit sky or 
moonlight, we look at once for an explanation on the 
ground of the diffusion of sunlight or moonlight^ 
though the rotundity of the earth makes this difficult 
to picture At the same time, we cannot overlook 
the possibility that this faint white radiation may 
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arise from some new form of auroral excitation 
originating perhaps outside the earth’s shadow, or to 
the recombination of ions whioh had previously been 
separated 

The annual period is pronounced, the maximum 
with us occurring in May or June of each year This 
suggests its association with the phenomenon known 
as the ‘ Gegensohein,’ because it is at this season of 
the year that the sun is most nearly opposite the 
place of observation 

On some nights the sky appears to be of great 
brilliance The outstanding feature is the smallness 
of the transmission through the red filter The auroral 
green radiation is then relatively bright, but not 
absolutely large The mam criterion for a brilliant 
sky is thus the absence of a continuous spectrum 

A memoir embodying the observations made at 
Mount Stromlo in 1020 and 1027, together with a 
detailed account of the method of reduction outlined 
above, is m the printer's hands and will shortly be 
available for distribution W G Dutfield 

Commonwealth Solar Observatory, 

Mount Stromlo, Canberra, 

Australia, Nov 1 1 

The ElectroVnaftnetic Equations in the 
Quantum Theory 

In spite of the great progress made in recent years, 
the theory of radiation is still in rather an unsatis 
factory state By the methods of Schrbdmger it is 
possible to express the radiation of atoms in the form 
of electromagnetic waves, but the formulation is quite 
incomplete, because it fails to give the reaction of the 
radiation on the emitting system The theory of Dirac 
( Proo Hoy Hoc , 114, p 243) is free from this cardinal 
fault, but feels to show the relation of radiation to static 
eleotnc force , it is in faot a valid theory of light, but 
scarcely an electromagnetic theory It is of course 
quite probable that m a complete theory there is no 
need, or room, foi radiation at all, in that the direct 
interactions of particles according to relativity prm 
ciples will give all that is required , but radiation must 
always remain a convenient elimmant, expressive of 
the effect of a number of particles on a distant one 
So it seems not out of place to fit the electromagnetic 
equations into the general scheme , if they are wrong, 
it is still interesting to know why Maxwell made the 
mistake of inventing them ! 

The following considerations suggest in a natural 
way how the equations arise Although by Schrdd 
mger’s method it is possible to calculate the radiation 
scattered in thj Compton effect yet the method is 
incompetent even to express the idea embodied in the 
celebrated experiment of Geiger and Bothe (Zeit fur 
Phys , 32, p 030), in which it was observed that the 
directions of scattering of electron and light quantum 
were absolutely correlated The simplest way of 
making it possible to express such an idea is to endow 
the light with a set of oo ordinates X, Y, Z, T, and 
to have a wave funotion simultaneously involving 
both these and the x, y, a, t of the electron Some such 
idea is also directly suggested by Dirac’s theory, 
though he makes no use of actual co ordinates 

The equation determining the behaviour of an elec 
tron in a field of radiation is, according to Dirac 
(Proc Roy Soc , 117, p 010), 

(p» + »iPi + °iP» + «• Pi + «»*"<# ■= 0 
Here the a’g are certain four rowed matrices, and p t 
stands tor where U, is the first component 

of vector potential, while similar meanings connect 
Pv Pv Po "with y, s, f Now ^ ^ 18 symbolically the 
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momentum of the electron, and it is therefore natural 
to regard eVJc as the momentum of the radiation 
The equation then expresses the constancy of momen- 
tum in the interaction, and this is just what is used in 
working out the Compton effect by elementary prin- 
ciples It is only a stop to replace eV 1 /c by ^ 118 

the symbolic momentum of the radiation If now we 
have a field of radiation far away from the electron, 
the solution must split into two independent faotors, 
and the radiation by itself will satisfy the equation 


1 i 


c oT + a, 3 x + a, sr + a *?>2 


Wo 


When the values of the matuces are substituted, this 
equation is replaced by four which are exactly Max 
well’s equations for free space, combined according to 
the rules 


— - iH„ <f> t - H, - i H m , E„ f 4 -= E, + t E t 
The only difference is that E and H must be real, 
whereas the f’s are usually complex In a recent 
paper (Proc Roy Soc , 120, p 021) I pointed out this 
similarity, but at the tune was unable to explain it 
This is, of course, only the germ of the matter, and 
it leaves many difficulties unsolved Thus it will be 
immediately asked how the potentials V, which started 
as coefficients multiplying can be denved from 
part of the solution for f itself The only answer that 
can be given is that the same sort of change occurs in 
other parts of the wave theory, when the reaction on 
a perturbing system is neglected It will certainly be 
necessary to replace the term me by somo function of 
the co ordinates and, among other things, this should 
lead to an analogue to the classical calculation of 
electromagnetic mass , but to carry the matter further 
raises a very fundamental difficulty which I cannot 
overoome We have not only two superposed spaces, 
but also two superposed times, and tins is an ide% 
that is very difficult to apprehend, for it so to 
apeak, dislocates the whole process Tins difficulty 
is not special to the present work, but inevitably 
occurs m any relativistic representation of more 
than one particle Since it may be some time (or 
should it now bo times I) beforo this trouble is over 
cotno, I have been emboldened to write the present 
communication, showing the outline of how we may 
hope that the old waves can be fitted, almost without 
change, into the now scheme C G Dabwin 

The University, Edinburgh, 

Jan 17 


The Absorption of X-Rays 
The atomic X ray absorption coefficients of the 
elements have commonly been represented by simple 
formulae of the type t, - kZ’X> (k a factor involving 
fundamental atomic constants, Z the atomic number 
of the absorbing element, X the wave length of the 
X rays, x and y exponents not very different from 4 
and 3 respectively) These formulae have been 
denved in a vanoty of ways (J J Thomson, A H 
Compton, L de Broglie, H A Kramers), and the 
complete expression for the absorption coefficient of 
an element over all ranges or X ray wave lengths has 
been represented as the sum of a number of such 
terms — each term corresponding to the fluorescent 
excitation of a distinct senes or sub senes (KJj lt ), 

and dropping out for wave lengths longer than that 
of the corresponding absorption edge Experimental 
determinations of the absorption coefficients have 
shown fair agreement with theory, both with respect 
to the general run of the coefficients on each side of 
a discontinuity, and to the magnitudes of the dis 
continuities 
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In spite of this approximate agreement, it has 
become increasingly clear that the simplicity of the 
formulte in no way reflects a corresponding simplicity 
in the absorption process There is very complete 
evidence (Robinson, Skmner) that the partial * 
absorptions of the individual electronic groups and 
sub groups vary with X in a muoh more complicated 
manner than is suggested either by the older absorp 
tion theories or by the measurements The close 
adherenoe of the measured absorption coefficients, 
over wide ranges of wave length, to the X 1 rule ’ 
(Riohtmyer's precision measurements) — or to the 
similar rules with slightly different exponents, fav 
oured by Allen and others — must therefore be regarded 
as a statistical effect due to mutually compensating 
venations in the partial absorptions 

Most of the available data have been fully discussed 
(notably by Richtmyer and Compton) in relation to 
the older absorption theories Newer theories 


Unfortunately, these formultc cannot yet be unple 
inented in a sufficiently precise numerical sense, and 
further experimental data are urgently needed 

It may perhaps bo stressed here that the direct 
measurement of absorption coefficients can contribute 
relatively little evidence to some of the points at issue 
The contributions of (say) the L electrons to the total 
absorption for wave lengths shorter than that of the 
K discontinuity can, it is true be doduced from 
the absorption curves, but only by the most intrepid 
extrapolation , and although the measurements have 
been conducted with the utmost skill by a number of 
workers, there remain some obvious and (Bothe) other 
less obvious difficulties of interpretation, linkod with 
uncertainties in the allowance to be made for the 
effeots of scattering 

It has long been realisod that the ‘ magnetic 
spectrometry ’ of the secondary cathode rays from the 
absorber can provide valuable evidence, supplement 
ary to that of the absorption measurements The 
method is particularly suitable for comparing (say) 
tho absorptions of the L electrons of a heavy atom 
and the K electrons of a lighter atom — the atoms 
being so selected that the secondary electrons emerge 
with similar energies m the two oases (allowing only a 
sufficient differenoe for the clear resolution of the two 
sets) 

We are now carrying out experiments on these 
lines With absorbers compounded or mixed with the 
two elements m suitable proportions, a single expen 
ment is often sufficient to fix approximately the 
relative absorptions of the two seta of IovcIb in ques 
tion We find, for example, that the two K electrons 
of a zinc atom absorb probably more — and almost 
certainly not less — X radiation of wave length 0 56 A 
than the eight L electrons of tungsten 

According to one empinoal absorption law, the 
tungsten L electrons should absorb 4 8 tunes as 
strongly as the zino K electrons According to de 
Broglie s theory, which (Riohtmyer) gives in many 
respects excellent agreement with the measurements, 
this ratio should be 5 2 An extension of Kramers’ 
theory, which attaches diminished weights to electrons 
in * orbits ’ of higher quantum numbers, partially, but 

>. j 11 - J ~ he other 

absorp. 


insufficiently, reduces the discrepancy On the 
hand, Kramers’ theory fits many of the direct ak 
(non measurements less well than that of de Broglie 
In any ease, all theories so far proposed contain 
necessary amplifying assumptions which could account 
for deviations of the kind observed, and it would be 
unprofitable further to discuss them here 
The purpose of this note is simply to point out some 
No. 3003, VOL 123] 


of the difficulties of the problem, and to mdioate the 
nature of some of the points on which we hope to 
bring more detailed information The method of 
corpuscular spectrometiy, while limited in some of its 
applications, is unusually flexible m other directions 
This flexibility imposes an obligation to extend the 
measurements over a wide range of X ray levels, and 
with a wide range of primary radiations — especially 
in oertam important regions The preliminary stages 
of the work nave been unduly protracted by exoep 
tional local conditions, but we now hope to proceed 
comparatively rapidly with the full programme — 
although at best the investigation will be a lengthy 
one 

The work has been assisted by a grant to one of us 
(H R R ) from the Government Grant Committee 
of the Royal Society, for which we here desire to make 
acknowledgment H R Robinson 

C L Young 


The Nature of Martensite 

During the past few yearn several papers have 
been published on the nature of changes m carbon 
steel during the processes of quenohmg and tempering 

The dilatoraetnc investigations of Haneman and 
Traeger 1 have shown that during the process of 
tempering of quenched steel there exist three transi 
tion points 100°, 235°, and 300° The X ray study 
has shown that tetragonal martensite disappears at 
100° C The second transition point (235°) on the 
Haneman s and Traeger’s curve, also confirmed by 
X ray investigations, is the temperature of transforma 
tion of austenite At 300°, iron carbide, Fe,C, is 
formed 

According to Honda s theory, the first transition 
point (100°) is aocounted for by the transformation 



of the tetragonal lattice of the martensite into a oubio 
one, and we think that the arrangement of the carbon 
atoms in these two forms of martensite is the follow 

'“U tonal martensite the positions of the carbon 
atoms are definite, and they are situated at the oentres 
of those faces which are perpendicular to the tetra- 
gonal axe (see Fig lo) 

In cubical martensite the positions of the carbon 
atoms are not fixed Some of than replace the iron 
atoms in the lattioe, and some are situated at the 
oentres of the faces (Fig lb) Any assumption that 
all carbon atoms should be situated at the oentres of 
the faces would give a density considerably higher 
than is obtained experimentally 

Kurdumow and Kaminsky * have shown that the 
ratio of the axes of the lattioe of the tetragonal 
martensite increases with the increase of the carbon 
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contents m steel Honda and Sekito,' however, have 
obtained from their experiments that the value of 
this ratio is independent of the contents of carbon, 
and that the ratio is equal to 1 07 

This result of Honda and Sekito is contrary to the 
well known fact of the diminution of volume ohange 
of quenohed steel with decrease of carbon contents 
From Honda and Sekito s data we can conclude that 
in quenohed steel with carbon content 0 2 per cent, 
the volume of tetragonal elementary oell is 5 per cent 
larger than the volume of ah elementary cell of a iron 
This is entirely contradictory to results of Matsushita 4 
and Bimbaum,* who investigated the changes of 
volume of steel with small contents of carbon during 
the process of tempering Matsushita and Bimbaum 
were also unable to obtain a transition point near 100° 
for steels with oarbon content 0 2 pier cent 

Prof Honda has kindly informed me by letter of 
certain details of his and Sekito’s experiments 
According to that letter ‘ Sekito placed the specimen 
in a porcelain tube, one end closea, packed with char 
coal powder, and heated it m an electric furnace In 
suoh conditions, surface cementation might take place, 
and that would give equal values for the ratio of 
axes for tetragonal martensite m specimens of steel 
with different contents of carbon In fact, the constant 
values for the ratio of axes obtained by Honda and 
Sekito probably mean that the content of oarbon in 
the surface layers was the same in all cases 

The broadening of the spectral lmes in the case of 
martensite, Honda and Sekito explain by the presence 
of the carbon atoms in the lattice The presence of 
a carbon atoms changes the dimensions of the cells 
which they occupy, and exerts an influence on the 
dimensions of the surrounding cells, giving an irregu 
lanty in the lattice 

We entirely agree that such irregularity of the 
lattice is very probable in the case of martensite 
Now Debyo • has shown that th» heat movements 
of atoms in the lattice produce a decrease in the 
intensity of the spectral lmes In martensite, there 
fore, in this solid solution, the irregularities in the 
positions of the solvent atoms produced by the solute 
atoms give a continuous variation of the lattice 
parameter, and therefore also cause only a decrease 
in the intensity of the spectral lmes, but not the 
broadening of them N Skuasow 

Leningrad, 

Sosnowka 2, 

Physioo Technical Laboratory 


with a more dispersive apparatus But the lesults 
already obtained with carbon monoxide and carbon 
dioxide are perhaps worth a short notice 

Carbon monoxide shows two Raman lmes at about 
XX4432, 4810 They correspond evidently to the same 
quantum transition, excited by both X4046 and 
X4358 of mercury , the differences in frequency be 
tween the Raman lmes and the exciting lines are 
found to be respectively 2154 and 2156 cm 1 (the 
agreement being bettei than is to be expected with 
the dispersion used) and this corresponds to an 
infra red absorption band at 4 64 m In fact a double 
band, with the centre at 4 66 m, has been found in the 
absorption spectrum of carbon monoxide so that 
there can be scarcely any doubt about the ongin of the 
observed Raman lines 

Iho behaviour of carbon dioxide is quite different 
The infra red absorption S}iectriun consists mainly of 
three bands (each of which has a structure depending 
on rotation states) at 2 7 4 25, and 14 7 m These are 
interpreted by C Schaefer and Philipps as being the 
three fundamental oscillation frequencies of the t n- 
atomic molecule 

Now, in the Raman spectrum no lines wore found 
corresponding to any of these absorption bands, 
though they would all have fallen in the legion of spoc 
tram photographed I observed instead two doublets, 
at XX4639, 4616 and XX4289 4268 excited respectively 
by X4358 and X4046 They correspond to transitions 
of 1284 and 1392 ( i- 10) cm 1 which have not been 
observed in absorption even through very thick layeis 
of the gas 

A rather surprising coincidence appears however, 
if we calculate the differences m frequency between 
the two components of the double band at 2 7 m and 
the band at 4 25 m (which has a much smaller separJfc 
tion) Wo find the values 1279 and 1381 rem *, 
which agree within the limits of experimental orror 
with the two frequencies given above 

One example is not enough to prove that this 
coincidence has a physical moaning, but it is a re 
markable fact anyhow that none of the strong 
absorption bands of carbon dioxide appear in Raman 
effect Investigation extended to other substances 
will show if really, for some types of molecules, not 
the infra red absorption frequencies themselves, but 
only their combinations, appear as a Raman shift in 
the scattered radiation 1 Rasetti 

California Institute of Technology, 

Pasadena 


Raman Effect in Gases 

Since the discovery of the Raman effect m scattered 
light, investigation has been extended to a large 
number of substanoes in the solid and liquid state 
So far as I know, practically nothing has been done 
on gases, if we except an observation on ether vapour 
by Ramdas Of course, the mam difficulty in the case 
of gases consists in the extreme weakness of the 
scattered radiation 

Using a very luminous spectrograph (aperture of 
camera lens 1 2 7)1 have obtained plates which show 
Raman spectra of different gases The light source 
employed was a mercury arc, and the exposure time 
was 48 hours, using gases at atmospheric pressure 
The length of the spectrum on the plate was 16 mm 
from X3650 to X5461 , wave lengths were measured 
by comparison with a copper arc spectrum 

This research is being earned on, and will be ex 
tended to a larger number of gases, and, if possible. 


• K Hoods sod 8 BsUto Sc Btp MAot* Imp Unite" 17 
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An Apparently Anomalous Raman Effect 
In Water 

Cabkelli, Pnngsheim and Rosen (Zt\U fur Phytnk, 
51,511, 1928) have shown that the Raman scattering 
by water molecules yields only one modified frequency, 
corresponding to an infra red band at 2 90 m This 
modified frequency has, at first appearance, two 
anomalous aspects ( 1 ) the modified 'line ’ is really a 
broad band of approximately 600 cm 1 width, in con- 
trast to the sharpness of Raman lmes produced by 
organic liquids , (2) no infra red band corresponds 
exactly with the centre of the observed scattered 
band, the nearest one being the strong 3 0m infra red 
band 

I believe that the Raman spectrum of water is not 
anomalous in either respect In 1927 (Phtl Mag , 3, 
618 , 1927) I presented an argument, based largely 
on an attempted correlation of the water bands below 
3m, in whioh it was pointed out that the strongest 
infra red band, the one at 3m, was probably doutile, 
being made up of an overtone of the 6 1m band and 
a new fundamental I tentatively assigned a wavo- 
length value of 2 9 m to this fundamental, and believe 

w2 
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that it is this fundamental band which shows up in the 
Raman spectrum The overtone of the 0 1 m band 
would not be expected to appear since its funda 
mental does not occur This appearance in the 
Raman spectrum of one fundamental and the absence 
of a second is believed to occur analogously in the 
scattered spectrum of ammonia in water solution 
(Carrelli.Pnngsheim, and Rosen, lac cit ) and of organic 
liquids (Pringsheim and Rosen, Znts fur Physnk, 50, 
741 , 1928) 

Again, the comparatively great breadth of the 
scattered water band is, after all, quite consistent 
with the breadth of the infra red bands of water I 
have measured, for example, the width of the 1 46m 
water band (probably the first overtone of the 2 Am 
band with possible other bands superposed) and have 
found it to be 800 cm * 1 wide This is somewhat 
broader even than the 2 9m band found in the Raman 
spectrum Joseph W Ellis 

University of California at Los Angeles 

A New Type of Alum 

The close external crystallography similarity be 
tween potassium sulphate and potassium beryllium 
fluonde, K,BeF 4 , has previously been pointed out by 
Fedorov and Barker Both salts crystallise in the 
orthorhombic system, and are pseudo hexagonal 
Adopting standard orientation, the respective axial 
elements are ForK,S0 4 , a b e = 0 7418 1 0 5727, 

and for K,BeF 4 , a b c = 0 7396 1 0 6708 It has 
further been suggested that, since the salts exhibited 
some structural analogies as indicated by the formulae, 
this external similarity might be accompanied by true 
physical isomorphism (The well established iso 
morphism in the exactly analogous senes NaNO, 
calcite and KBF 4 - KC10 4 - Ba80 4 is of interest in 
this connexion ) 

Further definite evidence with regard to this 
question has now been ob tamed On allowing an 
aqueous solution containing equimolecular quanti 
ties of potassium beryllium fluonde and aluminium 
sulphate to crystallise at the ordinary temperature, 
it was found that crystals of the composition 
K,BeF 4 A1,(S0 4 ), 24H,0 were deposited Tins salt 
crystallises in the oubic system normally as octahedra, 
and is a true alum It readily forms true overgrowths 
on the common alums, for example, chrome alum A 
similar alum is obtained when potassium zinco 
chlonde, K,ZnCl 4 , is substituted for K,BeF 4 The 
existence of these alums shows clearly that potassium 
sulphate and potassium beryllium fluonde are truly 
isomorphous 

Rubidium beryllium fluonde, Rb,B«F 4 , forms cry 
stals which are isomorphous with those pf the potas 
slum salt Pseudo hexagonal interpenetration tnp 
lets are frequently formed as thin flakes In these 
tnplets the individuals are tabular on a(100), the 
flakes being bounded by the form ^(011) In many 
cases the form 9(011) is absent, and is replaced by the 
form o(lll), bevelling the flake edges The double 
refraction is weak and positive The optic axial 
plane is 5(010), the acute biBectnx being tne a axis 
Exactly analogous^ interpenetration is oharactenstic 
of potassium sulphate, and hence this tnplet forma 
tion is significant In the case of potassium sulphate, 
where the accurate measurements of Tutton are avail 
able, the twinning is described as taking place on a 
plane perpendicular, not to the actual 9(011) face, but 
to an idealised 9(011) face corresponding to a true 
hexagonal structure, i e twinning occurs as if the 
angle 011 011 were accurately, not approximately, 
60® W R C Ccbjii 

6 Ipswich Road, 

Woodbridge, Suffolk 
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The Methodology of the Inexact Sciences 
The reply to my letter under the above heading 
(Nature, Jan 26, p 130) rather misses my point I 
was not discussing those points of contact between 
Mithraism and Christianity for which there is histone 
evidence, suoh as the ideas which Tertullian accused 
the former of borrowing from the latter My con 
tention was that in the particular example which I 
quoted the evidence was based on the fallacy — let us 
call it ‘ philoniam ’ — which consists in attnbuting 
undue significance to the analogies or parallels that 
can be drawn between every two groups of ideas 
I have made the alarming discovery that you, Sir, 
the editor of Nature, are simply a mythical survival 
of Mithraic beliefs We have been accustomed to 
regard you as the champion of the light of science 
which is to prevail over the darkness of error and 
superstition, but this popular notion is clearly a sur 
vival of the logendary victory of Ormazd over Ahnman 
with which Sol In victim Mithras was associated 
The astrological notions which pervaded Mithraism 
survive in the attribution to you of pseudepigrapha 
dealing with astronomical subjects and the reformed 
calendar which we now enjoy, and also m the design 
at the head of the cover of Nature But perhaps the 
dearest evidence for my thesis ib to be found in the 
prominent r61e assigned to you by common rumour 
in the orgiastic nte known as the Feeding of the Lions, 
an esoteric mystery which is practised during the 
meetings of the British Association In this nte the 
spelseumof Mithras is represented bya room in a tavern, 
where the initiates consume with elaborate ceremony 
the flesh of a sacnflcial bull The dog which made 
possible the sacnfice of the bull by Mithras is here 
known as the ‘ jackal,’ the sinister activity of tlie 
scorpion is imitated by the wagging of coat tails, 
there are libations, and the torch bearers common on 
Mithraic monuments are represented by the ceremonial 
burning of tobacco with which the orgy concludes 
At first I was unable to account for the title “ The 
Red Lions ” assumed by the initiates, and derived, 
according to popular tradition, from the public house 
in which their first meeting was held On referring to 
an authority, however, I find that ‘ ‘ Lion ’ ’ was the title 
assumed by devotees of Mithraism on reaching full 
initiation It was not until he had passed through the 
degrees of Corax, Cryphius, and Miles that the initiate 
might attain to that of Leo, which entitled him to full 
participation in Mithraic mysteries The orudeness 
of the popular story about the Red Lion public house 
at Birmingham is thus only too apparent 

With this horrible example before me I do feel that 
the study of comparative religion ought to be purged of 
the philomstic fallacy The other science m which 
that fallacy mainly occurs — namely, analytical pay 
chology — is past praying for in the Mithraic or any 
other liturgy C W Hume 

14 The Hawthorns, Finchley N 3 


Dr J W L Glalsher 

Will you allow me to add a few points supple 
mentary to the very full obituarv notice of the late 
Dr Glaisher, which appeared in Nature of Jan 26 
One outstanding trait of his character was his 
extreme accuracy, which often made him undertake 
a journey to London to settle a minor historical or 
bibliographical point by referring to the aotual books, 
when only quotations or copies of titles were available 
to him His “Reporton Mathematical Tables” (1873) 
perhaps best illustrates this oharactenstic The 
Report is marvellously complete, and it would be 
very difficult to disoover a mistake in it Those who 
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have undertaken work of this kind will understand 
the difficulty of producing suoh a flawless work 

Besides pottery. Dr Glaisher also collected anth 
metical books of the fifteenth and sixteenth centuries, 
and his collection is probably the most complete one 
in private possession in Great Britain Dr Glaisher, 
however, was no mere book collector, but read all his 
books (whatever the language), and to good purpose, 
as his articles in the Messenger of Mathematics amply 
show One of these, “ On the Early History of the 
Signs + and - , and on the Early German Arith- 
meticians” ( 1921-22), will prove a mine of information 
to historians of mathematics, who cannot possibly 
read all the books themselves Dr Glaisher had a 
keen sense of humour, which enabled him to enjoy 
the human interest found even in such supposedly 
dry books, and he would often express his amusement 
of the vmous questions and problems abounding m 
the works of Adam Riese and Stifel His collection 
of mathematical books, as he Informed me, he be 
queathed to the library of his college 

This did not exhaust Dr Glaisner’s activity as a 
collector Two other collections he formed and 
prized, both very far afield from the realms of science, 
but characteristic as showing his varied human 
interests One was of children’s books with movable 
figures, and the other (a very complete one) of valen 
tines But whether thoso also were left to Trinity 
College, Cambridge, I do not know 

H Zeitlincier 

140 Strand, London, W C 2 

Stellar Spectra In the Far Ultra-Violet 

In a letter to Nature of Nov 24, 1928, Cano 
suggested that in the region of arctic winter night the 
3000 A barrier of stellar spectroscopy may be absent, 
leaving a clear view down to 2100 A , where absorption 
by ordinary oxygen moleoules sets in To test this 
idea I liavo made a trip to Honnmgsv&g, m northern 
Norway, the expenses being borne by the Government 
Research Fund of 1919 Honrungsv&g is a small 
fishing village in the vioimty of the North Cape 
(lat 71°, long 20° E approximately) At this place 
the sun is constantly below the horizon from Nov 20 
to Jan 23 I stayed there from Dec 5 to Deo II 
Being primarily interested in large scale variations in 
the atmospheric transmission, I brought only a rather 
crude equipment, consisting of a small objective single 
prism quartz spectrograph equatonally mounted on 
tripod, with a 3 in guiding telescope fitted with a 
hand-driven gear The length of the spectrum 
obtained by this instrument is about 8 mm from 
6000 A to 3000 A , and the dispersion at 3000 A 
about 100 A to a millimetre 

The pnncipal result of the trip is that Cano's oon 
jecture has thus far not been confirmed I photo 
graphed the speotra of several early type stars having 
relatively much radiation in the ultra violet (a Lyrse, 
7 Cassiopeia, n Urs® Majoris) , but the spectra are 
out off near 3000 A in all oases This result 
appears to vitiate the hope of penetrating beyond the 
3000 A. barrier, at the same time as it may lend 
enhanced interest to the problem of atmospheno 
ozone The equipment was insufficient to determine 
the height and thickness of the ozone layer, and it may 
be that Carlo's idea is nght m so far that ozone is no 
longer situated at the height of 60 km found in lower 
latitudes In this connexion it may be remarked 
that HonnmgsvAg is situated in the auroral belt, and 
from the auroral spectrum we infer that in this region 
free oxygen atoms will be present at a height of 100 km 
and upwards It is natural to infer that where 
monatomic and diatomic oxygen exist there will also 
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be formed ozone, and that during the arctic night the 
ozone layer rises to greater heights than usual It is 
hoped to look further into this problem on a later 
oocaaion Svein Rosseland 

Umversitetets Obaervatonum, Oslo 


Zoological Nomenclature 

In accordance with the provisions governing possible 
suspension of the rules, the undersigned has the 
honour to invite the attention of the zoologioal pro 
fession to the faot that application for suspension of 
tho rules has been made in the rase of Nyctenbia 
Latreille, 1 796, monotype Pedtculus vespertthonis Linn , 
1768 The Comnussion is requested to sot aside the 
monotype designated m 1 790 and to validate Nyctenbia 
pedicidana 1806 os type of Nyctenbia Pedtculus 
vespertdtoms Linn was based on an acanne (described 
and figured by Fnsch, 1728) which is now classified 
m Sptntumix Latreille was dealing with an insect 
which he erroneously determined as Fedtcuius vesper 
tihonis Unless the rules are suspended, Nyctenbia 
should be transferred from the Diptera to the Aoarma 
and should supplant Sptntumix , this would cause 
extreme confusion and upset generic and supergenenc 
nomenclature which has been accepted without 
challenge for about a century 

A vote on the foregoing proposition will bo delayed 
until about Jan 1, 1930, in order to give zoologists 
interested in the case ample opportunity to express 
their opinions, pro or con, to the International 
Commission on Zoological Nomenclature 

C W Stiles 
(Secretary of Commission) 

U 9 Public Health Service, 

Washington, DC • 

Science and Life 

The attitude taken by Mr Aldous Huxley, as 
described by Major Church in Nature of Jan 6, p 0, 
does not Btrike me as altogether novel Was it not 
given — and I think with implicit condemnation — by 
Matthew Arnold in four unsurpassable lines of “ The 
New Syrens ” 

“ Hath your wiBdom felt emotions t 
Will it weep our burning tears f 
Hath it drunk of our love potions, 

Crowning moments with the wealth of years T ” 
Arnold’s * wisdom ’ did not connote science but 
psychologically the parallel is close It is one of 
time’s and heredity's ironies that Mr Huxley is 
grandson of one of that band of scientific friends who, 
with their wives, sometimes resorted to the woods 
and read poetry aloud , and, if memory do not play 
me false, the great Huxley on one such occasion read 
“ Denone ” Those great scientists’ wisdoms could 
and did feel emotions at any rate 

Frank H Perrycoste 
Polperro, Cornwall Jan 13 


The Green Ray 

As seen from my house at St v Leonards, the sun 
sets at sea up to about this date, and behind the 
South Downs from now onwards Only in the latter 
case have I been able occasionally to observe the 
greenishness of the last ray, and then indistinctly, 
owing no doubt to the habitual want of clearness of 
the atmosphere over the Downs at sunset To day 
the sun set behind the sloping face (as it appears from 
here) of Beachy Head The ray was pure green 
T 8 Dymond 

St Leonards -on Sea, 

Sussex, Jan 19 
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Oyster Cultivation and Related Researches in the British Isles. 

By Dr J H Orton 


VERY small proportion of the ovsters sold m 
the British Isles is taken directly from public 
grounds inshore or ofishore Natural onshore 
oyster beds become fished out soon after they are 
found, as a result of indiscriminate fishing, and 
inshore public beds suffer the same fate unless 
fishing is suitably restricted The difficulties in 
enforcing culture on public grounds have led to the 
leasing of the chief oyster beds in Britain to private 
individuals or companies or corporate bodies Thus 
the bulk of the oyster supply is produced by 
oyster cultivation of some kind 

The English native oyster ( Oatrea edults) is in its 
essential characters the same as the Dutch and the 
flat French oyster, therefore young Dutch and 
young flat French oysters may be laid down on 
English beds to grow and wax fat, and then be 
only recognisable as of foreign origin by an expert 
Large numbers of the Portuguese oyster ( Oatrea 
angulata) are now produced m France, and an 
increasing number is being imported into England 
and sold after remaining on English beds for one 
or more years American oysters {Oatrea vt rgmtca) 
are also imported from Canada and America, and 
similarly relaid and sold after remaining on English 
bods for one or more years Neither of these two 
latter species breeds naturally in any quantity m 
England Thus oyster production m England is 
concentrated chiefly on Oatrea edults 

In the British Isles, oyster cultivators fall into 
two chief groups, namely, one concerned in pro- 
ducing young oysters in great quantity and rearing 
them to an age of 2 to 4 years for sale to the other 
group, whose business it is to buy medium sized 
oysters, grow them, and place them on the market 
in a plump or fat condition the former are 
oyster producers , the latter, oyster merchants 
On some producing grounds suitable portions of 
the beds may be utilised for rearing oysters for 
direct sale to the public, while on well stocked 
fattening grounds good crops of young oysters may 
sometimes be obtained Other beds, which have 
been condemned as being liable to pollution by 
sewage, may still be used for oyster culture, but 
all oysters produced on them must be transplanted 
for purification 14 - 17 before being offered for sale 
for consumption 

Natural Oyster Cultivation 
The cultivation of oysters (hereafter assumed to 
be 0 eduhs) may be considered m three natural 
stages (1) oyster production, (2) growth culture, 
(3) fattening, but during all these stages the care 
of the beds forms an important fourth section of 
the work 

Oyster Production 

Individual female functioning English oysters 
(0 edults) produce from a few hundred thousand 
to about 1| million eggs in a breeding season, 
according to the size ofthe individual The eggs 
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are laid inside the shell and are retained there by 
the parent until they develop into freely swimming 
individuals {larva) which, after a short hazardous 
life, 10 days or more, 1 m the tidal streams, settle 
down on any suitable clean object and trans- 
form themselves into the sedentary young oyster, 
which at this stage is called an oyster spat The 
season’s settlement of young oysters is thus called 
a spatfall 

The primary object of the oyster producer is to 
secure a large spatfall To attain this object the 
oyster cultivator must know the mam facts regard 
ing breeding and the best conditions for the 
settlement of the larv®, and must keep a reason- 
ably large stock* of large spawning ovsters to 
ensure a spatfall m only moderately good seasons 
The beginning of the breeding season m O edults 
vanes locally and with season acoordmg to the 
weather conditions from about the middle of May 
to the beginning of July On English beds it has 



been found that breeding begins in a fair proportion, 
10 to 20 per cent * of tne population, soon after a 
temperature of 00° F or above is maintained m 
the bulk of the seawater In practice the oyster 
cultivator examines 4 samples of oysters at about 
the usual time breeding begins in a particular 
locality until a small proportion of blacksick 5 
oysters are found A blacksxck oyster is one con- 
taining larvae which appear black in mass, m 
which condition they are ready to begin a free 
existence (Fig 1) 

As soon as a small percentage* of blacksiok 
oysters are found, a previously prepared quantity 
of clean shell is gradually spread day by day over 
those portions of the beds known to have secured 
epatfalls m other seasons Any kind of clean 
material, but especially shell, whether of oocklee, 
oysters, mussels, limpets, or clean Bhell gravel, and 
oollectively called cultch, may be used Twenty 
tons of this material is easily absorbed on even 
small beds The English method of catching spat 
by merely throwing olean shell into the sea is very 
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simple and primitive in comparison with con 
tinental and other foreign methods, 7 but is defen 
sible on the high cost of labour in this country and 
the (lm)probability of adequate economic return 
on outlay on extra labour costs 

After the distribution of the cultch, the oyster 
cultivator, like the farmer on land, is — except for 
nursing the beds — largely at the mercy of the 
weather After a long fine summer a good fall of 
spat may be expected on moat well stocked beds , 
but the spatfall may fail m some good summers, 
or in other rare cases be so prolific as to bespatter 
almost every available objeot, including some fucoid 
seaweeds In cold summers a good spatfall is not 
expected These facts prove that certain special 
conditions, which do not always occur in the sea, 
are requisite for the proper development of the 
larva and/or the transformation which occurs when 
the active larva settles down to become the 
sedentary mollusc In a good season, upwards to 
30 spat on an oyster shell may be found about the 
middle of July , m a poor one, shells with 2-5 spat 
may be difficult to find, and, except in prolific 
seasons, there is probably a heavy mortality at this 
stage 

Growth Culture 

When the cultivator has obtained a good spat 
fall, tbe young oysters are left on the ground 
undisturbed until at least the following winter or 
spring, and usually until the size of one inch or 
more is attained At about the size of 1 J to 2 inches , 
the young oysters in the sea begin mostly to grow 
away from the cultch shell, and can then be, and 
are, freed therefrom with a knife, one of the opera 
tions known as culling Gulling the young oysters 
from cultch is an important operation and permits 
the animal afterwards to grow into a good shape, 
that is, with a deeply concave as opposed to a flat 
shell After being culled, the young oysters may 
be returned to the original bed, or relaid on special 
nursery beds kept for particular size-group, and 
left to grow under supervision until required for 
sale or relaying on fattening beds Well shaped 
oysters grown in the sea rarely attain to more 
than a length of one mch at an age of one year, 1 
and afterwards on the average increase in size 
(length) with a decreasing yearly increment , on 
the other hand, flat-growing oysters may grow in 
length at a greater rate than one mch per year In 
the sea, increase m shell area occurs m the spring 
and again m late summer or autumn, as is especially 
well shown on the Fal Estuary Beds In the 
apparent dormant pnod in summer there is some 
reason to behove * that the shell may be increasing 
m thickness Well-shaped oysters usually grow 
slowly in size, and rarely attain marketable size 
before having spnt five summers m the sea 

Fattening 

The natural fattening of oysters consists simply 
in relaying stook on whole beds or parts of beds 
where previous experience has shown that fattening 
will usually oocur The oysters fatten themselves 
naturally, out in the sea there are also good and 
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bad years for fattening, although certain beds 
rarely fail Fattening depends ultimately upon the 
occurrence of an abundant supply of microscopic 
vegetable food, especially diatoms and pendin 
lans 9 16 In the sea the amount of this food 
available shows fluctuations, 9 11 with usually 
maximal growths m spring and late summer or 
autumn, and the natural fattening of oysters at the 
approach of winter is believed to be depndent upon 
the later maximum 9 In France, oysters are arti- 
ficially fattened in ponds or clatres by feeding them 
with a superabundance of diatoms If, therefore, 
by artificial means a superabundance of micro- 
scopic vegetable organisms could be produced 
cheaply in restricted estuarine localities m the sea, 
the fattening of the contained oysters, if these 
were otherwise healthy, would be assured 

In spring and summer the food absorbed is 
utilised largely m the formation of reproductive 
products When an oyster is ready to Bpawn it ib 
usually in fine fat condition, but in this condition 
the fatness is duo to the great development of eggs 
or sperm, whereas the fatness attained on the 
approach of winter is quite different 9 and due to 
an accumulation of food reserves 19 

Care of the Beds 

During all the preceding phases of oyster culture 
a constant watch on the bedB is maintained for 
the purpose of collecting and destroying posts and 
enemies, such as, on one hand, slipper limits, 
mussels, ascidians, and on some grounds ^he larger 
seaweeds, and on the other hand, the oyster borers, 
Murex, Purpura, and Urosalpmx, and starfishes 
Muddy beds may need to be harrowed, and sandy 
beds inspected after a succession of gales, or after 
gales of unusual seventy, while oonstant super 
vision may be required to prevent or detect 
poaching 

Artificial Oyster Production 

The well known fact that one individual 0 
edulie at an age of about six years may incubate 
one million or more young to an advanced stage of 
development has presented an alluring prospect of 
easily acquired wealth to experimental cultivators 
for more than half a century Many attempts have 
been made m the past in specially constructed 
oyster ponds and tanks to obtain young oysters 
from the millions of larvae which can easily be 
obtained in such ponds or tanks, but with economic 
failure Large spatfalls have been obtained in some 
years, followed by complete failure in many others 
Such experiments m the past, however, have been 
based on empirical procedure, and there is no reason 
to suppose that sucoess will not ultimately be at- 
tained as the factors conoemed m promoting (1) the 
healthy life of the larva, (2) an easy transforma- 
tion of the larva to spat, and (3) an assured early 
development of the spat beoome known The 
expenenoe gained in rearing the larv® of sea- 
urchins, crabs, ascidians, limpets, worms, and even 
crabs at the Plymouth laboratory, 19 all tends 
to show that the undertaking is more difficult 
than would be anticipated The difficulty is also 
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generally greater when there is — as in the case of the 
oyBter — a metamorphio stage in the development 
at which stage there is generally a very great 
mortality Academic researches on rearing marine 
animals have however been made only on a small 
scale and additional difficulties anse when it is 
necessary to carry out experiments m a large 
volume of unchanged — but changing — water 

In recent years the Government Fisheries De 
partment has attacked the problem of the 
artificial production of oysters in the mussel pun 
fication tanks at Conway with variable but prob 
ably greater success than has attended previous 
efforts The Government experiments were begun 
on em pineal lines in the post War penod but are 
now being continued on a scientific plan 14 which 
is taking into acount all the factors likely to 
affect a successful issue such as nature of the 
larval food constituents of the water enemies as 
well as temperature conditions ultimate success 
m obtaining falls of milhons of spat is probably 
only a question of time The recent recognition 
of the importance of the minor chemical con 
stituents 14 of sea water especially in a stationary 
body of water has widened the scope of these 
experiments but at the same time narrows down 
the possible unknown fact irs The problem is thus 
expanding beyond the province of the biologist 
and whether the original staff is big enough — even 
with hearty outside co operation — to press the 
investigation with vigour may be reasonably 
doubted 

Tho original idea of these experiments was to 
discover whether oysters could be produced in bulk 
m tanks on a commercial scale Oysters have been 
produced in large quantities but the commercial 
aspect has not yet been sufficiently considered 
Millions of oysters may be procured in tanks but 
unless a reasonable proportion are eventually put 
on the market at a profit the project is commercially 
unsound It is desirable therefore that a large 
scale commercial experiment should be carried out 
side by side with investigations into the exact 
conditions for ensuring a large spatfall 

Artificial Mattering 

The success of continental cultivators in fatten 
mg oysters artificially leaves no doubt that the 
same process — if commercially desirable — could be 
earned out m Fngland by supplying a super 
abundance of diatoms in tanks or ponds Such 
oysters are however usually green gilled and are 
not favoured by tho b nglish oonsumer so that the 
problem m artificial fattening in England would 
comprise also the production of a white fish 


Recent researches 10 however indicate that a 
superabundance of diatoms and/or pendiamans 
might be obtained m closed estuarine waters by 
artificially maintaining the sbght concentration of 
essential foodstuffs phosphates and nitrates neces 
sary for heavy crops of this planktonic vegetation 
Supplied with abundant food of this nature oysters 
would fatten naturally and with a minimum of 
outlay on labour 

Research Problems 

Tho main research problems in connexion with 
oyster culture are those concerned with increasing 
the stock of young individuals and with fattening 
oysters for the market Whilo the artificial pro 
duction of young oysters may eventually be an 
assured commercial proposition it is possible that 
slight improvements in the methods of securing 
oyster spat on the natural oyster beds may rival 
even successful artificial methods in the ultimate 
return on outlay Experiments on the treatment 
of shell cultch before distribution m the sea and 
novel methods of catching spat in the sea are 
reasonable problems for research 

The liaison between the oyster cultivator and the 
fisheries Department is rendered difficult by the 
private or semi private nature of most oyster 
fisheries but mutual benefit would undoubtedly 
follow if a young Government oyster biologist were 
assigned tne special duty of studying and con 
ducting continuous researches on oyster culture 
and its problems in all parts of Great Britain The 
biologist would be able to help the practical man 
in everything relating to biology such as sox 
spawning development spatfall feeding expoeuro 
dangers etc and in return would learn a great 
deal about the bionomics of the oyster m its relation 
to culture 14 the local problems in oyster culture 
and would eventually become a beneficent expert 
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Vitamin D and the Structure of Human Teeth 


TN a recent review in Nature (Vol 121 p 325 
1928) on the influence of diet upon the teeth 
reference was made to the work of M Mellanby 
and her collaborators on the effect of diet on the 
structure of the teeth and on the incidence of 
canes More recently the same author has brought 
fdMfard evidence indicating a definite relationship 
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between structure and the incidence of canes and 
has also shown that it is possible to arrest the 
spread of thiB condition by suitable alterations m 
the diet (M MeUanby Bnt Dental Jcntr Deo 15, 
1927 M Mellanby and C L Pattison Bnt Med 
Jour vol u p 1079 1928) 

An analysis of the results obtained from the 
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miqrosoopie examination of sections of deciduous 
teeth showed that only 372 out of 1036 sectioned 
were normal or nearly normal in structure 27 
per cent of these had oanous cavities , on the other 
hand, of the 664 which showed definite defects of 
structure, or hypoplasia, no less than 85 per cent 
were carious The relationship held with each 
individual type of tooth thus the incisors, whioh 
are usually the best calcified, showed the lowest 
incidence of canes, whilst the second molars, 
which are the worst calcified, were the most susoept 
lble A similar relationship between structure and 
canes was observed m the exammation of 266 
permanent teeth About 10 per cent of each of the 
different type of teeth appeared to be exceptions to 
this relationship, a well calcified tooth showmg 
canes or vice versa Apart from the fact that some 
of these exceptions may be more apparent than real, 
since the classification of a tooth depends on the 
structure of the part not affected by caries, and 
this may be well calcified, the disease having com 
menoed in the badly calcified portion, there is a 
further factor to be taken into account, the possible 
change in the resistance of the tooth after eruption 
Analysis of the structure of the secondary dentine 
formed in response to disease or injury showed that, 
in two thirds of these exceptions, the presence or 
absence of caries could be correlated with a poorly 
formed or a well calcified secondary dentine respect 
ively This latter observation has a further lm 
portance m that it indicates that the resistance of 
the teeth can be changed after eruption by vana 
tions in the degree of calcification of the newly- 
formed dentine one factor, and probably tho most 
important, is the diet 

In previous investigations, Mellanby and Patti 
son have shown that diets favourable to calcifica 
tion limited the initiation and spread of caries in 
children and frequently caused a hardening of 
teeth in which canes had started In these expert 
monts the diets were improved by giving milk, 
eggs, and cod liver oil, thus supplying both vitamins 
A and D, or were made less satisfactory by mcreas 
mg the oatmeal content or cutting down the vita 
mm intake The present work was undertaken to 
see whether the good effect of cod liver oil, for 
example, was due to its vitamin A or vitamin D 
content it appears to show that vitamin D has a 
marked influence in preventing the spread of caries 
in children and in promoting its arrest, whilst 
vitamin A probably has no, or only a slight, 
offect 

The work described deals with the influence of 
vitamin D, supplied in the form of irradiated 
orgosterol (1 to 4 c c radiostol solution daily) 
A group of 21 children was placed on a complete 
average diet, supplemented by the addition of the 
irradiated ergosterol the test lasted twenty eight 
weeks and the amount and extent and degree of 
hardness or softness of each canous area were 
noted in each child at the beginning and end of the 
experiment The average age of the children was 
less than six years The results obtained were 
somewhat better than in the previous teste and 
showed that tho addition of the vitamin D had a 
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pronounced effect in preventing the initiation of 
new carious foci, limiting the spread of the disease, 
and apparently arresting its progress in many cases 
Owing to the younger age of the children of this 
group, however, somewhat better results might be 
expected, since there is presumably less mterfi rence 
with the pulp tissue of the teeth by the natural 
processes of root absorption which occur at a later 
age 

When only the results obtained with children 
less than six years of age in the previous tests were 
compared with those of the present experiment, it 
was found that the radiostol supplement was only 
slightly more effective than tho addition of cod hver 
oil, extra eggs, and milk to the diet Thus the 
average number of teeth per child showing mitia 
tion or increase of caries was 1 0 and l 4 respectively 
in these two groups , on the diet containing little 
fat soluble vitamins and additional oatmeal the 
figure was 5 0 teeth per child , whilst on a diet 
contauung no oatmeal and only a moderate quantity 
of fat soluble vitamins it was 3 3 Tho average 
amount of hardening or arrest of caries per child 
was, in the four groups, 3 9, 3 7, 0 2, and 1 2 
respectively Put in another wav, the 21 children 
had 185 carious teeth at the beginning of the in 
vestigation 4 new points appeared during the 
experiment, 2 in one child 16 areas showed some 
spread of the disease, 4 being found again in one 
child, who was apparently given too little of tho 
irradiated ergosterol In the majority of the tetdh 
the soft and active caries was in course of arrest, 
or had actually been arrested, so far as cduld be 
asoertamed Microscopic examination of some of 
these teeth indicated that the process of healing 
was accompanied by the laying down of well 
calcified secondary dentine 

If these results can be confirmed m adults, they 
will be of great importance owing to the widespread 
prevalence of caries among civilised populations 
to-day In a recent review on the subject of the 
influence of diet upon the teeth, M Mellanby dis 
cusses the question whether the incidence of canes 
can lie explained by the nature of the diets con 
Burned, and concludes that such may indeed be tho 
case (Physiol Reviews, vol 8, p 545 , 1928) The 
two factors which favour the development of 
caries are the consumption of large quantities of 
cereals and the small intake of the foodstuffs 
which contain vitamin D, milk, butter, cheese, and 
eggs If an inadequate intake of this vitamin 
is only a partial cause of the prevalence of 
caries, this deficiency must be very widespread 
amongst all grades of society m civilised nations 
to day 

It will be of great interest to see if the spreAd of 
caries oan be prevented by the administration of 
irradiated ergosterol in some form to adults if, 
as seems probable, this will be the case, then a 
simple method of preventing dental decay will be 
available and will be a great stimulus to an in 
creased consumption of milk and milk products, 
with further benefits to health and well being, or, 
for those who prefer it, the diet can be supple- 
mented by a synthetic vitamin D preparation 
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Obituary 


Sir W T Thiselton-Dyer, K C M G 

W ILLIAM TURNER THISELTON DYER, 
son of Dr W G Thiselton Dyer, was bom 
m Westminster on July 28, 1843 At King’s 
College School, where his contemporaries included 
Prof Saintsbury and the late Dr Henry Trimen, 
Dyer was first mathematical scholar as school 
boys Trimen and he were companions on botanical 
excursions near London Matriculating in the 
University of London, Dyer entered King’s College, 
meaning, like Tnmen, to study medicine m 
Dyer’s case the intention only went far enough to 
qualify him for eventual admission to the Society 
of Apothecaries as a 1 member by apprenticeship ’ 
At King’s College his contemporaries included Sir 
Charles Lyall, whose participation m Dyer's botani- 
cal pursuits made them companions m a vacation 
walking tour, and provided Lyall m after life with 
relaxation from the tasks of an Indian official and 
the studies of an Oriental scholar This friendship, 
and the fact that relatives of his father wore resident 
m Madras, while his maternal uncle, T A C Firm- 
inger, author of the classic “ Manual of Gardening in 
India,” was a chaplain in Bengal, may have induced 
the idea of an Indian career under which Dyer, at 
twenty, went up to Christ Church, Oxford, as a 
Junior Student whose mathematical aptitude and 
classical proficiency had left unimpaired his early 
botanical interests 

At Oxford, where Dyer took his degree in mathe- 
matics, any thoughts of an Indian career dis- 
appeared He came under the influence of ProfH 
RolleBton and Daubeny , and formed intimate friend 
ships with his contemporary Prof H N Moseley 
and their junior, Sir Ray Lankester, who migrated 
from Cambndgo to Christ Church m 1866 His 
fnend Tnmen, who had graduated as M B London in 
1865, at once adopted a botanical career, and in 
1866, Dv or collaborated with him m the preparation 
of their ” Flora of Middlesex,” which was published 
m I860 In 1867, Dyer obtained a first class in the 
Oxford final Natural History School, and m 1868 
became professor of natural history in the Royal 
Agncultural College, Cirencester Here he found 
in Dr A H Church, professor of chemistry, a 
colleague on whom the influence of Daubeny 
had also been marked Impressed by the Yale 
text book, “ How Crops Grow,” Dyer assisted 
Church to prepare an authorised edition of Prof 
S H Johnson’s work, adapted to English con- 
ditions, which appeared m 1869 In 1870, Dyer 
graduated as B Sc London, and was appointed 
professor of botany m the Royal College of Science, 
Ireland Early in 1872 he was agam in London 
on Jan 17 he was appointed professor of botany 
to the Royal Horticultural Society, and assumed 
office on Feb 13 Two days later he was elected 
a fellow of the Lmnean Society 
While working for the Horticultural Society at 
Chiswick and South Kensington, Dyer gave assist- 
ance to the director of Kew, the delegates of the 
Clarendon Press, and the professor of biology in the 
Royal College of Science His work at Chiswick m- 
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eluded plant identification This entailed oontaot 
with Kew, and brought him an invitation to assist 
in preparing the “ Flora of British India,” the first 
part of which appeared in May 1872 By 1873, 
Dyer had described the Indian species of six 
natural families of flowering plants his contribu- 
tion, which includes an emendation of the “ Genera 
Plantarum ” of Bentham and Hooker, was issued 
in January 1874 The Clarendon Press had under- 
taken to publish an English edition of a ‘Text-book 
of Botany ’ by Prof Sachs Mr A W Bennett 
was employed to translate, Dyer was engaged to edit 
this work, which was published m 1874 The 
transfer of the School of Mines from Jermyn Street 
to South Kensington enabled Prof Huxley to 
initiate his laboratory course of biological mstruc 
tion Dyer became one of Huxley’s demonstrators, 
and was left to organise and conduct the botanical 
part of the course, which began on June 24, 1873, 
and was much appreciated in May 1874 he was 
elected to the Council of the Lmnean Society 

When Dr J D Hooker became director of Kew 
in 1865, the assistant directorship he had held 
during 1855-65 was suppressed In 1875 the 
assistant directorship was revived Hooker was 
asked to Belect an incumbent That year Dyer 
began his share of Huxley’s oourse on Mar 6 
on June 16 he informed the Horticultural Society 
that ho had been appointed assistant director of 
Kew, and resigned their servioe Dyer’s duties 
under Hooker at Kew did not deprive Huxley of his 
help at South Kensington , in 1876, Dyer’s South 
Kensington course opened on June 24 , m 1880 it 
began on July 7 

Hooker assigned to Dyer, as assistant director, 
the conduct of the colonial activities of Kew almost 
the first of his tasks was to have historic conse- 
quences It was thanks to Dyer that m the autumn 
of 1875, Perademya received the young Htnea 
plants, the progeny of which now stocks the rubber 
plantations of Ceylon and Malaya It was Dyer 
who in 1880 Bent his fnend Tnmen, then director 
of the Perademya garden, the selected vaneties of 
Cacao from Trinidad still grown in Ceylon When, 
in 1877, Dyer became Hooker’s son m law, he was 
given charge of a laboratory for ongmal investi- 
gation by workers of any nationality, erected at 
Kew by a private donor in 1876 under Dyer’s 
management it became, in Amencan judgment, 
“ the best botanical laboratory in Europe ” When, 
m 1882, another private benefaction gave Kew a 
rock garden, its design and construction were en- 
trusted to Dyer In 1880, Dyer’s work for Huxley 
at South Kensington secured his election to the 
Royal Society his work for the Colonial Office was 
recognised by his being created C M G in 1882 In 
1884 he was agam elected to the Council of the 
Lmnean Sooiety , m 1885, when Hooker retired, 
Dyer was appointed director of Kew 

As director Dyer at first experienced many 
calls on his tune He served as vice preeident of 
the Iinnean Society, 1885-87 , on the Counoil of 
the Royal Society, 1886-88 , as vice-president of the 



NATURE 


213 


Fabbuabt 9, 1929] 


Horticultural Society, 1887-89 , as a fellow of the 
University of London 1887-00 He now resolved 
to avoid such distractions from official duty carry 
ing his resolution so far as to decline nomination 
as president of the British Association the only 
exception to his self imposed rule of 1890 was his 
service as vice president of the Royal Society m 
1896-97 This rule oould not apply to official com 
mands he had served as a Royal Commissioner 
for the Melbourne Centennial Exhibition in 1888 
he served in the same capacity for the Pans Inter 
national Exhibition in 1900 and for the St Louis 
Exhibition in 1904 Nor did he decline service on 
committees appointed by the Royal and other 
societies to deal with specific matters of public 
importance Perhaps his most valuable work of 
this kind was that connected with the Chelsea 
Physic Garden As a member of the Corporation 
to which since 167 i the Chelsea Garden belonged 
and as director of the younger sister institution that 
public apathy in 1837 had placed in equal jeopardy 
Dyer took the initiative in the movement which in 
1899 saved the Chelsea Garden from impending 
destruction 

The intercourse between Kew and India of 1778- 
1815 was renewed when Kew became a national 
institution m 184 1 Though India Office councillors 
and secretaries were but rarely botanists like Dyer s 
friend Lyall they were usually acquainted with 
India and its peoples and could appreciate the 
bearing of the work at Kew on economic questions 
with which they were familiar This intercourse 
Dyer maintained m 1892 he was created a C I E 
As assistant director Dyer had induced a similar 
appreciation of Kew at the Colonial Office where 
personal knowledge of our many tropical posses 
sions was necessarily less general As director 
Dyer was now consulted as regards policy The 
advice he gave was simple and effective From 
1887 onwards colonial administrators copied the 
course followed by the East India Company from 
1778 onwards Botanic stations were set up under 
competent curators in direct correspondence with 
Kew to assist these stations Dyer in 1887 founded 
the Kew Bulletin The success of this policy was 
explained to the House of Commons by the Colonial 
Secretary on Aug 2 1898 in 1899 Dyer was 
created KCMG The satisfaction felt by overseas 
correspondents of Kew was shared by Christ 
Church Dyer was elected an honorary Senior 
Student But a sacrifice was exacted The 
assistant director of Kew Dr D Morns became 
Impenal Commissioner West Indian Agncultural 
Department history repeated itself the assist 
ant directorship again fell into abeyance 

Though it has been remarked that Dver s success 
was largely due to his intense feeling for the living 
plant he realised that without » herbanum a 
botanic garden is bke a rudderless ship he 
described the Dipterocarps of India for Hooker the 
year he organised the botanical portion of Huxley s 
course Dyer saw the Kew herbanum extended 
in 1877 and had to double it himself in 1902 As 
director he inhented the botanical survey of our 
overseas possessions undertaken by the elder 
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Hooker at the request of Government A flora of 
South Africa begun in 1859 was suspended m 
1865 one of Australia begun m 1863 was com 
pleted in 1878 A flora of tropical Afnca begun 
m 1868 was suspended in 1877 that of British 
India begun in 1872 was still m progress in 1885 
Dyer devoted the herbanum resources to furthering 
the Indian flora only with the end in sight did 
Dyer resume the flora of South Afnca in 1896 
only when the Indian work was completed m 1897 
did ho resume the flora of tropical Afnca Dyer s 
competence as a descriptive botanist made him a 
perfect editor abstaining from personal contnbu 
tion to the text of either flora he was able to edit 
both 

Dyer obtained relief when he persuaded his 
friend Dr D H Scott to assume honorary 
keepership of the Jodrell laboratory which enabled 
him to reorganise the museum collections to 
improve the lecture course for young gardeners 
and to convert into a corps the groups of uniformed 
attendants at Kew on whoso efficiency and courtesy 
the safety of the collections and the comfort of 
visitors depend With the interests of this corps he 
associated himself he made it a personal charge 
and wore the uniform of its inspector 

Dyers intense feeling for the living plant 
was shown m 1887 when he provided an Alpine 
house as an annex to the rock garden was appar 
ent in the energy with which he replaced outworn 
conservatonos and modernised plant houses strqg 
turally sound and was especially manifest m his 
work on the outdoor collections What* Dyer 
accomplished is best appreciated by those who 
realise that Kew owes to Sir William Hooker 
director 1841-65 its salient features such as the 
lake and the great vistas that it owes to Sir 
Joseph Hooker director 1865 85 the condition 
and arrangement of the collections of hardy trees 
and shrubs as well as the avenues m the arboretum 
and the paths in the pleasure grounds that make 
the collections accessible Dyer brought to bear 
on what his predecessors had provided the care 
and skill of an artist able to produce landscape 
effects that should be suave and ample Agam 
his method was simple and his success striking 
Without any sacrifice of scientific interest he gave 
access to the glades and laid open the informal 
vistas that induce at Kew a sense of space and bring 
into view objects that attract attention 

In 1899 the winter garden left unfinished since 
1862 was completed a Secretary of State indebted 
to Kew for scientific assistance had secured in 1894 
the review of a decision with which for a generation 
the public department in charge of the gardens had 
concurred That department admirably qualified 
to administer Kew as a place of public resort now 
strove to control the official correspondence of Kew 
as a scientific centre The difficulty as regards the 
department chiefly concerned was overcome when 
Dyer in 1902 waa appointed botanical adviser to the 
Secretary of State for the Colonies To obviate its 
recurrence Kew was transferred in 1903 for admin 
istrative purposes to a new department sympathetic 
with the scientific activities of Kew, but without 
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experience as regards places of public resort m 
1905, Dyer retired from Kew, but retamed his 
Colonial Office appointment until 1900 
At Witcombe, m Gloucestershire, where Dyer 
now settled, he took for a decade an active part in 
the business of the county, for which he became a 
justice of the peace In 1908 he was appointed the 
representative for the University of Oxford on the 
County Education Committee, and m 1909 became a 
member of the Court of the University of Bristol 
On behalf of Kew he continued to edit the “ Flora 
of Tropical Africa ” until 1913, and the ‘ Flora 
Caponsig ’ until it was completed Meanwhile at 
Oxford it had not been forgotten that Dyer was 
a scholar as well as a biologist, to whom, m both 
capacities, Daubeny had imparted his own keen 
interest in the identity of classical plants Dyer 
undertook to assist those engaged m revising the 
lexicon of Liddell and Scott In 1910, Dyer 
reviewed his obligations much as he had done in 
1890, and, as a result, resigned a position m the 
Royal Horticultural Society, to which he had been 
appointed when Hooker died in 191 1 , relinquished 
the seat on the County Education Committee 
which he had occupied since 1908 , left the Athon 
seum, to which he was elected * by the Committee ’ 
in 1885 , and retired from the Royal Society His 
work for the editors of the new Liddell and Scott 
had involved much careful investigation from 
1910 until his death on Dec 23, 1928, Dyer’s 
time, when health permitted, was largely spent in 
continuing his classical studies, and amassing 
material for a glossary of ancient plant names 
Transparent honesty of purpose and rigid accu 
racy of statement were, in the case of Dyer, associ 
ated with clear vision, firm decision, and prompt 
action Direct in speech and incisive in style, Ins 
intention could never be mistaken To these 
quahties, which made him a wise adviser and a 
faithful friend, were added a mine of knowledge and 
a width of culture that made social intercourse with 
him an intellectual feast With these qualities, that 
were attractive, were associated two habits that, 
though only defects of his merits, at times inter 
fered with his influence as a man of affairs His 
instinctive dislike of ambiguity, which included 
aversion to any attempt at compromise of principle, 
induced a habit of which he was conscious that 
endeared him to correspondents abroad, but was 
disconcerting to colleagues in Great Britain The 
other habit, of which he was evidently unconscious, 
caused him to wound the susceptibilities of many 
of those whose views he found himself unable to 
accept To this latter habit may be attributed 
Dyer’s failure to find support for proposals that, 
when afterwards submitted by others, w ere accepted 
without debate In his choice of men Dyer paid 
more regard to character, of which he was only a 
tolerable judge, than to capacity, in the assessment 
of which he was singularly successful 

The type of botanical teaching of which Dyer 
was the pioneer in Britain has induced an academic 
impression against which Dyer’s administrative 
activities were an eloquent though silent protest 
to that impression we owe the modification of his 
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colonial policy Dyer’s work for Kew will survive 
long after his precise share therein has been for- 
gotten Should it prove possible to make available 
the fruits of the labours of his later years, it may be 
that in these will be found an even greater claim 
to grateful remembrance As it is, Dyer has placed 
mankind under two important obbgations His 
manhood was given to teaching science that the 
improvement of natural knowledge for use is a 
service as honourable as the improvement of 
natural knowledge for discovery he used the 
leisure of his later years m remmding letters that 
the interest of science in the ‘ humanities ’ may be 
as great as that of scholarship Both are lessons 
still badly needed 

The story of Thiselton Dyer’s life as related 
above by another contributor is onlv half told if 
his wide knowledge of ancient botany and of 
classical literature be not recorded and appraised , 
for besides being an eminent botanist and a hrst- 
class man of affairs, he was a scholar of wide reeding 
and meticulous accuracy 

Sooner or later men come back to what they 
loved as boys , and Dyer told mo once that 
Martyn s “ Georgicks ” had been his favourite 
school book John Martyn, F R S , was professor 
of botanv in Cambridge in the middle of the 
eighteenth century , his two books, one an edition 
of the “ Georgicks, ’ the other of the “ Buoohcks,” 
were school books for a hundred years, and it is a 
pity that they are used no more The very pictures 
in Martyn wore delightful the olive tree and the 
‘ hyaointh,’ the cennthce tgnobile gramen beloved 
of bees, the Jlos m pratis cut nomen amello, the 
figure and description of Virgil’s plough, and the 
picture of the northern heavens with the Dragon 
winding like a river between the Great and Little 
Bears — one remembers them all In the botanical 
chapter which Dyer wrote for Sir John Sandys’ 
“ Companion to Latin Studies,” while nothing of 
moment is left out, yet Virgil always has the 
middle of the Btage , and Martyn’s two books 
head the long list of quoted authorities Dyer 
was always fond of old books, and liked (as he 
said) to “ take stock of the harvest of accurate 
and acute observation to be found in the writings 
of authors now almost fallen into oblivion, yet long 
recognised as classical ” He bought a Clarke’s 
Odyssey for half a crown when he was a Bchoolboy, 
in a small book shop, “ a mere open booth, in the 
purlieus of Leicester Square ” , and he used it to 
the last, because it “ gave the comments of Eusta- 
thius, which no modern editor will look at ” 

Thiselton Dyer took his degree at Oxford in 
mathematics, a fact which I have not seen men- 
tioned , he was proud of it, and prouder still that 
he had been a pupil of Henry Smith’s “ Is it not 
recorded ” (he says in one ol his letters to me) “ in 
the preface to the Cambridge edition of his works t 
That I think earned me more respect from L , r 
than he would have bestowed on what Augustine 
Birrell called a ‘ mere botanist ’ ” 

Thiselton Dyer’s classical papers are few in 
number and represent imperfectly his vast stores 
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of knowledge Hia unrivalled knowledge of Greek 
plant names he gave freely to the new edition of 
tiddell and Soott, regretting all the while that 
much useful and appropriate matter, the great 
mass of his accumulated notes, could find no place 
therein He knew, as many another scholar knows, 
that what we wanted was no mere Lexicon but a 
“ Thesaurus,” and that England should have been 
rioh and generous enough to let her scholars make 
one But Liddell and Soott held the field and 
“ queered the pitch,” he said , and though he loved 
the great book, all the more because it hailed from 
his own College, he spoke of it as “So and so’s 
dry as dust pemmioan, — if you can conceive the 
similitude ” 

Apart from his contributions to the Lexicon and 
his two chapters in the Companions to Latin and 
Greek Studies, Thiselton Dyer’s chief writings on 
classical botany are found in the Journal of Philo 
logy, now dead, which flourished under the editor 
ship of Ingram Bywater and Henrv Jackson Dyer 
wrote at least three papers for that journal, these 
three including articles on about thirty “ Ancient 
Plant names,” all more or less obscure and difficult 
One of the smaller articles (by way of example) was 
on the iXiuuyt'os, a plant mentioned by Theophrastus, 
which the old Liddell and Soott called “ a Boeotian 
marsh plant, perhaps mynca or sweet gale ” Dyer 
had no difficulty in showing that it was not mynca, 
which moans tamarisk, nor was it sweet gale, 
which is a northern plant unknown m Greece 
He showed m the end that the word were better 
written lAtaycos, which is plain Greek for a marsh 
lambkin , and that Theophrastus’s plant was 
nothing but the common goat willow, Saltx caprea, 
whose catkins country folk still call “ lambs' tails ” 
Foramore elaborate essay take the one on Amomum, 
a very difficult word, which Thiselton Dyer traced 
up and down through an immense field of old litera 
ture He begins by showing, from Theophrastus, 
how both Amomum and Cardamornutn came from 
India , and how when Pliny and Dioscondes call 
them natives of Media, Pontus, and Armenia, these 
are but the trade routes by which they came 
Pliny’s Cardamomum is easily disposed of , it is 
the common Malabar Cardamom of the apothe 
caries Amomum is much more difficult , but 
Dyer shows how Pliny’s description of it as a shrub 
(frutex), growing on the mountains (montuosus) , 
with its spiny inflorescence on a short stalk (palmi 
altitudxne) , with its scaly leaves or bracts “ like 
those of a Pomegranate,” which soon turn dry and 
brittle (pmtenus fragile), and need to be gently 
handled and kept together (mampulatim leniter 
componi ), — how all this tallies word for word with 
the Nepaul Cardamom ( A subulatum) of the Hima 
layan slopes, still used in India as a cheap substitute 
for the real thing He then discovers the very 
same identification in the rare “ Commentatio de 
Amomo ” of Nicolo Maragna, a Veronese physician, 
whom Caspar Bauhm quotes in his “Pinax ” Lastly, 
he proceeds to discuss, carefully and patiently, the 
uncertain source and difficult etymology of the word 

No busy and laborious man ever finishes his life’s 
work, no good man reaps all the harvest he has 
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sown But it is earnestly to be hoped that what 
Thiselton Dyer has left behind, ungamered and un- 
published, may see thehghtof day Just eight years 
ago he wrote me ‘ I have projected a Glossary [of 
classical Plant names], and the Clarendon Press 
profess to be willing to print it I have the whole 
thing in shps, and I go on annotating But 

whether with impaired health I shall be able to 
accomplish a fair copy for the printer is a problem ” 
A sympathetic and friendly biographer said the 
other day that Thiselton Dyer would be “ remem- 
bered as a great botanical administrator ” Even 
suoh qualities as he possessed and such services as he 
rendered m this capacity will, I think, prove less 
memorable than the scholar s task which was the 
pastime of his busy life and the occupation of his 
later years D W T 

Dr S J Mauchly 

Sebastian Jacob Mauchly, ph>siust with the 
Department of Terrestrial Magnetism of the Car 
negie Institution of Washington since 1914, died on 
Dec 24, at his home m Chovy Chase, Maryland, 
after a long illness Dr Mauchly, who was fifty 
years of ago, specialised m terrestrial electricity, and 
as chief of the Section of Terrestrial Electricity of 
the Department was responsible for the dm olop 
ment and improvement of many instruments for 
observing the electric elements at field and ob 
servatory stations He made numerous valuable 
contributions to this branch of science and was tk* 
first to direct attention to the apparent universal 
twenty four hour term in the diurnal variation of 
the earth s electric field This fundamental result 
was deduced by him largely from his discussions of 
the work at sea by the Carnegie, and he later eorro 
borated this conclusion by extensive investigations 
of results at land stations over the entire globe 
He was also chief of the solar eclipse expedition of 
the Carnegie Institution of Washington to Lakin, 
Kansas, in 1918, and co author of Vol 5 of Re 
searches of the Department of Terrestrial Mag- 
netism, 1926 

Dr Mauchly received his educational training 
at the University of Cincinnati, where in the De 
partment of Physics he took the degree of A B in 
1911, and as Hanna research fellow, that of Ph D 
in 1913 He was a fellow of the American Physical 
Society and the American Association for the Ad 
vancement of Science, and a member of the 
American Geophysical Umon, International Geo 
physical Umon, Washington Academy of Scienoes 
(serving on the board of editors of the Journal, 
1925-26), and of the Washington Philosophical 
Society (recording secretary 1919-21) 


We regret to announce the following deaths 
Mr Bernard Coventry, C I E , first director and 
pnnoipal of the Agricultural Research Institute and 
College, Puna, Behar, on Jan. 26, aged sixty nine years 
Prof Johannes von Knes, of Freiburg im Breisgau, 
the distinguished physiologist and editor of the third 
German edition of Helmholtz’s ‘ Physiologioal Optics,” 
on Dec 30, aged seventy five years 
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News and Views. 


Sib Alfred Ewino’s intimation that he desires to 
retire from the pnncipalship of the University of Edin 
burgh on Sept 30 came as a great surprise to his ool 
leagues He refers in his letter to the University Court 
to the fact that in a few weeks he will be seventy four 
years of age, but his friends hai e noted no sign of fail 
ing m his wide scientific outlook or in his grasp of the 
business of the University Since 1916, when Sir 
Alfred was offered and accepted the pnncipalship m 
succession to the late Sir William Turner, the Univer 
sity has expanded greatly — thirteen new chairs have 
been founded Especially noteworthy is the acquisi 
tion of a site of 1 15 acres on the southern edge of the 
oity, on which now stand the departments of ohemiatry 
and geology, and on which the new departments of 
zoology and animal breeding are in course of erection 
Other extensions include the purchase of premises near 
the Old College for English and modem languages, the 
reconstruction of the Department of Surgery and the 
building of a laboratory for clinical medicine at the 
Royal Infirmary Early in his tenure of office 8ir 
Alfred successfully earned through the negotiations 
which resulted in the admission of women to full 
pnvileges as students m the Faculty of Medicine, and 
later he hrought into closer co operation with the Um 
versity the Training College for Teachers and the 
Edinburgh and East of Scotland College of Agriculture, 
the heads of whioh are professors in the University 
Sir Alfred has shown himself throughout to be a man 
of great energy and resource He has never spared 
himself when he could serve the University, and he has 
done much to bring about a better understanding be 
tween the University and the city It was entirely 
fitting, therefore, that at a meeting of the Lord Pro 
vost’s Committee, held on the day on which Sir 
Alfred’s resignation was announced, it was unani 
mously resolved to recommend that the freedom of the 
oity be conferred upon him 

The paper read by Mr G Fletcher at the Royal 
Society of Arts on Wednesday, Jan 30, on the Shan 
non hydro electric scheme, attracted a very large 
audience It will be remembered that four years ago 
the Irish Free State decided to undertake an ambitious 
scheme for supplying hydro electric power to Ireland 
The scheme was devised by an eminent firm of German 
electrical engineers, and after being slightly modified 
by a committee of four continental experts, who spent 
a few weeks making a local study of the problem, was 
adopted, the whole undertaking being at the expense 
of the Government Provision was made not only for 
the existing needs of a large part of the oountry, but 
also for the needs of industries which it is hoped will be 
established when power is available Next October 
the first stage of the seheme is to be completed, the 
expense up to this stage being about five million 
pounds 

There are about 130 towns and villages in the area of 
supply of the Shannon hydro electno scheme which 
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have not an electno supply It is proposed to charge 
consumers on the basis of 2 d per unit and an addi 
tional charge varying from fid to half a crown per 
week, depending on their Poor law valuation For 
small houses the winng will be done on the hire pur 
chase system, a fixed weekly charge being made until 
the cost has been refunded Pubho institutions and 
far tones will be charged fid per unit for lighting As 
Dublin has a very active and efficient municipal supply 
by steam generating plant, it is difficult to see how it 
can benefit from the Shannon scheme The annual 
cost of the interest and the power losses in the ‘ gnd ’ 
to Dublm from the Shannon power house will be very 
appreciable Whilst it is easy to cnticise the scheme 
from tho business point of view, the new power station 
when finished will be a valuable asset Every effort 
must be made to attract industries requiring electno 
power to Ireland The danger lies in political pressure 
leading to a rapid expansion of the gnd unjustified 
by the demand and to the scrapping of profitable steam 
undertakings 

A NUMBER of papers dealing with band spectra have 
appeared recently in the Proceedings of the Royal 
Society Following on the investigations of Lord 
Rayleigh on mercury, and of Prof W E Curtis and 
Dr Jevons on helium, and of Sir Robert Robertson on 
ammonia, phosphine, and arsine, to mention only a 
few of the more important that were published last 
year, there is now a group of six communications by 
various authors in the first number of the Proceedings 
for 1929 One of these, by Dr Kapuscinski and Miss 
Eymers, on intensity measurements in the secondary 
spectrum of hydrogen, is purely descriptive, although 
it constitutes a valuable appendix to the wave length 
tables of this spectrum winch were recently issued 
from Bonn, and provides rich material for its further 
analysis The other papers all deal with problems of 
molecular structure, and include independent oontri 
buttons by Dr R C Johnson and Dr Jevons on the 
spectra of certain fluondes, a paper by F A Jenkins 
and H A de Lazio on the oelebrated bands of silicon 
nitride, and one by J M Walter and 8 Barratt on the 
band spectra associated with the vapours of zmo, 
cadmium, and mercury 

The main interest of band spectra appears now to 
have shifted to the problems which have been raised 
by the new mechanics, and to the elucidation of the 
nature of the eleotromc transitions involved m the 
production of bands in the visible and ultra violet 
regions In oases where a definite decision is possible, 
the new quantum theory, here as elsewhere, predicts 
results which are in better agreement with experiment 
than those which would follow from the older quantum 
theory , in the matter of electronic energy levels ,.there 
can also be little doubt that the theories which are 
being developed by Dr Hund in Germany and by 
Prof Mulhken m America, to which several references 
have been made in Nature, are essentially correct, 
although there still remains a great deal to be done in 
this connexion It is unfortunate that very many 
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substanoee which give rise to well -developed bond- 
speotra cannot be isolated aa chemical individuals , 
there seems to be no immediate prospect of obtaining 
molecular helium outside of a discharge tube, for 
example, and even the fluorides which were mentioned 
above are probably chemioally unstable or unimpor 
tant compounds Hydrogen and carbon monoxide 
are two notable exceptions inter aha, and in suoh oases 
identity of the molecular constants deduced from the 
band spectra and from physioo chemical data respec- 
tively provides a valuable test of the theoretical 
interpretations of both sets of measurements 

Cable advices from the Carnegie after her arrival 
at Callao on Jan 14 state that on Jan 8 a now 
submarine ndge, whioh has been named Memam 
Ridge, was discovered At the point of crossing, 
Mernam Ridge is ten miles wide and rises 3000 metres 
above the 4000 metre depth on either side The top 
of the ridge, in lat 24° 67' S , long 82° 16' W , is at 
1168 metres, this value being checked by three 
sounding methods, namely, sonio, wire, and thermo 
meter, to within 20 metres When 60 miles west of 
Callao, the surface temperature, which had been 
21 6° C , dropped to 19° C and remained at that value 
until arrival at Callao Captain Ault’s report shows 
that the activities in the various observational 
programmes are being successfully continued, the 
work between Easter Island and Callao (Deo 12, 
1928-Jan 14, 1929) including 38 decimation stations, 
16 horizontal intensity and inclination stations, 17 
oceanographio stations, 72 some depth stations, 12 
pilot balloon flights, 26 complete photographic 24 hour 
potential gradient lecords, 4 24 hour senes of other at 
mosphenc-electno observations, 20 biological stations, 
6 evaporation series The vessel was expected to leave 
Callao about Feb 3 en route to Papeete, Tahiti, Society 
Islands, where she is due to arrive early in March 
Prior to the War, all the medical schools of the 
University of London (with the exception of the 
London School of Medicine for Women) were re 
stneted to men, but it will be remembered that during 
the War seven of the schools admitted women in 
addition These facilities for women were withdrawn 
a short time ago, except in the case of University 
College Hospital, which still admits a limited quota 
The action of the authorities of the medical schools 
aroused considerable discussion, and a Committee 
was appointed by the Senate of the University of 
London “ to consider the question of the ^imitations 
placed upon the Medioal Education of Women Under 
graduates ” Acoordmg to the report whioh has 
just been issued, it is considered that the facilities 
in London for pre clinical instruction of women are 
ample, and it is only the withdrawal of those for 
clinical instruction whioh has given nse to the present 
inquiry The Committee thinks that there is no valid 
argument against the provision of co education, but 
that oo education to be successful must be voluntary 
No countenanoe is therefore given to the suggestion 
which has been made that the University should 
enforce a policy of oo education upon the medical 
(and other) schools by withdrawal of recognition or 
other means Such a poHoy, to be logical, would 
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have to be applied all round, and this would force 
men upon women's colleges, and men upon the London 
School of Medicine for Women ! Nor does it seem 
desirable that co education should be universal in 
the medical schools of London, for such a policy might 
result that in some schools there would bo only a very 
small number of women — possibly only one woman — 
which on various grounds is highly undesirable The 
Committee recommends, therefore, and the Senate 
has given general approval, that its repoit be com 
mumcated to the schools in the Faculty of Medicim , 
and that tho vice chanrellor be requested to invite 
them to consider the possibility of admitting a quota 
of women students in the future 

The Joint Expedition of the Percy Sladon Memonal 
Fund and the Amerioan School of Prehistoric Research, 
which lias recently been investigating caves in the 
Sulaimaru district of north oast Iraq, has discovered 
Pal®ohthic remains in two of the sites in which sound 
ings were made A small cave near Zarzi, about 30 
miles north-west of Sulaimani, which was excavated 
completely, yielded an abundant late Upper Paleeo 
lithic industry which has marked affinities with the 
Upper Aungnacian of Central Europe and of the 
Crotte des Enfants at Mentone The presence of 
Tardenoisian microliths in the upper part of the de 
posit shows that this industry, although typologically 
Aungnacian, represents the final development of the 
Upper Paleolithic in a region into which the Magda 
leman never penetrated The Beeond Paleolithic sit% 
discovered was near Hazar Merd, 10 miles due wpst of 
Sulaimani A large cave known locally as the ‘ Dark 
Cave ’ ( Aahkot » Tank) contained Moustenan hearths 
three metres in thickness, underlying a mixed layer 
with pottery of various ages The Moustenan industry 
is true to type, and contains no elements that are not 
already well known in the Moustenan of Europe It 
is marked by an abundance of well made points and a 
relative scarcity of side scrapers Owing to its size the 
4 Dark Cave ’ could only be partially excavated, but 
it is hoped that the American School of Prehistono 
Research will be able to complete the work next 
season These are the first recorded Palaeolithic finds 
in southern Kurdistan, but there is no doubt that the 
whole area is rich in promise, and the comparatively 
settled state of the country should now make it possible 
to carry on work in this region, which for many years 
has been practically closed to Europeans 

The executive committee of tho Cambridge Preser 
vation Society, which was formed in March of last year, 
has published a short statement of a particular part of 
its work during the past year It was felt that at all 
costs the pleasant road to Madingley, the view from 
Madingley Hill and the approach to Coton village by 
the footpath should be secured Finding that the risk 
was acute, it was decided to use whatever funds were 
available to this end Assisted by Col ffennell of 
Whytham, near Oxford, Prof Trevelyan, and other 
benefactors, the Society was enabled to purchase for 
£22,300 about 380 acres of land, including the south 
side of Madingley Hill The danger to a most beloved 
part of the countryside west of Cambridge has thus 
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been averted for the time, but by the acquisition of 
this land the Society hew incurred a considerable debt 
The generous benefactors who have lent money must 
be repaid, and it is certain that further help will be 
required The Society intends, however, to postpone 
to a later date any puhlio appeal for funds in order not 
to interfere with the efforts of the University to raise 
money for meeting the conditions of the recent bene 
faction from the International Education Board 

Among the many scientific investigations being 
made into food storage and preservation are those 
l elating to the handling and carnage of fruits to Oreat 
Bn tain fiom various parts of the Empire, and every 
fruiterer s shop in London is evidence of the value of 
those investigations Few people, however, realise the 
extent of our fresh fruit trade with Australia and South 
Africa, the latter of which exports annually 27,000 
tons of soft fruits such as grapes pears, and peaches, 
and 45,000 tons of citrus fruit, principally oranges 
A few years back, such fruits were placed directly in 
the refrigerated holds of ships and much waste occurred 
To day, all the fruit is pre cooled beforo shipment, and 
Engineering for Jan 25 contains a descnption of the 
buildings and methods used at Cape Town for this 
purpose Fruit on arrival by train is run into a large 
insulated air lock, unloaded on to standard sine 
trolleys and then electrically hoisted and traversed 
into cooling chambers, of which there are 72, each 
capable of holding 12 tiolleys Soft summer fruits 
such as grapes and peaches are then cooled from 90° 
to 34° F , while winter fruits have to be cooled from 
a temperature of about 60° to 40° F In shipping, 
the trolleys are run out and hoisted directly aboard 
Many problems of construction, refrigeration, and 
insulation were involved in the design of the building 
and machinery, the consulting engineer for which 
was Mi E A Griffiths, physicist to the South African 
Government 

blR Wili iam Braoo delivered the first of a course of 
three lectures at the Royal Institution on The Early 
History of X Rays ’ on Jan 31 Sn William stated 
that no scientific discovery before or since that of 
Rdntgen in 1895 has excited such immediate or uni 
versal interest The effect was all the greater because 
scientific workers everywhere were able to repeat the 
experiment without difficulty From a scientific point 
of view the new departure was equally remarkable As 
Maxwell pointed out long ago, the problem of the re 
lation between electricity and matter was more likely 
to receive explanation from the study of the electnc 
spark than m any other way, but the key had not been 
found in 1895 ROntgen’s discovery so increased the 
facilities for experiment, and was so suggestive of the 
directions in which to move, that the world was soon 
led to the recognition of the electron as the all import 
ant factor Before 1895 the wealth of experimental 
results lacked oo ordination The work of Faraday 
had shown that molecules in a liquid were broken into 
parts of which some carrying negative electricity 
moved towards the negative and otters towards the 
positive pole But the puzzle was as to why it was 
so easy to send the current through the liquid and so 
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difficult to send it through a gas Yet in certain cir- 
cumstances, such as heatmg by a flame or the action 
of ultra violet light, a gas could be made to oonduct 
quite well It became dear that the molecules of the 
gas must be broken before the electricity could pass,, 
j ust as m a liquid The knowledge of the fact that the 
atom was not the unchangeable entity which it had 
been assumed to be, and that an electron could be tom 
from it and become free to move and shatter other 
atoms, was still hidden from the experimenter, and 
it was this which oaused all his results to lack cohesion 
But he could at once appreciate the new discovery 
and move on towards the explanations that were forth 
coming almost immediately 

At a meeting of the Newcomen Society on Jan 23, 
Mr Rhys Jenkin read a paper entitled “A Chapter in 
the History of the Water Supply of London,” in which 
lie dealt mainly with the pumping apparatus erected 
by Sir Edward Ford on the hanks of the Thames a 
little to the east of Somerset House Ford, who was 
bom in 1605 and died in 1670, was a royalist soldier 
of good family and married the sister of Ireton, son 
m law of Cromwell During the Commonwealth he 
turned his attention to practical invention, and ip 
1655 was granted a patent for a pumping apparatus 
The patent is not merely of interest in the history of 
mechanics, but also it was one of only about a dozen 
suoh patents granted by Cromwell, and it is the only 
one tho enrolment of which is to be found at the 
Publio Record Office The machinery, whioh was 
horse woiked, was in a tower and, according to the 
descnption contained in the Journal dee Voyages de 
Monsieur de Conconys, published in 1666, it con 
stated of four suction pumps m senes worked by levers 
and rods moved by a cam wheel turned by the horses 
The tower is shown in a contemporary plan of the 
distnot by Hollar Ford’s pumping engine was one 
of several which were erected on the Thames between 
Chelsea and Wapping m the seventeenth century 
Particulars of Amenca’s longest railway tunnel 
were recently given in a Daily Science News Bulletin 
published by Science Service, Washington, D C The 
tunnel is on the Great Northern Railway, and pierces 
the Cascade Range of mountains about a hundred 
miles east of Seattle Up to now, the longest railway 
tunnel in America was the Moffatt tunnel in Colorado, 
6 11 miles long The Cascade tunnel is 8 miles long, 
and is said to be exceeded in length by only the St 
Gothard, Simplon, Loetschberg, andMt Cams tunnels 
through the Alps Another very long tunnel, however, 
is the Apennme Tunnel on the Apulian Aqueduct in 
southern Italy This is about 9J miles long In con 
structing the Cascade tunnel, advantage was taken of 
the existence of a deep valley over the projected line, 
and from this a shaft more than 600 feet deep was 
sunk From this shaft auxiliary tunnels were bored 
east and west, and these again were used to give access 
to several working faces m the mam tunnel By this 
means, progress was so rapid that the work was 
earned through in three years The tunnel was open 
for traffic on Jan 12, trams being worked through by 
powerful electno locomotives supplied with current at 
11,000 volts 
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Accordino to the Report of the Building Research 
Board for the year 1027 (London H M Stationery 
Office, 3* net), which hae recently appeared, the 
staff of the Board at the end of the year was 111, 
and committees on weathering, on structures and on 
acoustics, assist the Board The work in progress 
deals with weathering, building materials, cements, 
plasters, asphalts, with wind pressure and vibrations, 
and with heating, ventilation, and acoustioe of build 
mgs The sulphuric acid from coal fires appears to 
be greatly responsible for weathering, and capillary 
effects for the decay of samlstone m the vicinity of 
limestone Thermal stresses due to unequal tempera 
ture or to freezing cause spalling Washing a surface 
at intervals and plastic repairs with oxychloride cement 
retard decay The tests of structures show that their 
strength cannot be predicted from that of the bricks 
of which they are composed Although results of 
such importance as these are being obtained and are 
made public by reports and by articles m the technical 
and the daily Press, the Board feels that full advantage 
is not being taken of the information by the industry 
Closer co operation between the Board and the in 
dustry is much to be desired 

The nature of the work done by research associa 
tions does not as a rule lead to immediate and 
sensational achievements It does, however, often 
load to considerable improvements m manufacture and 
consequent reductions of price To take a concrete 
case, the British Electnoal and Allied Industries 
Research Association, which has just issued its eighth 
annual report, points out that its researches on cables 
have led to very appreciable economies being effected 
in the distribution of electrical energy The consumer 
gets part of this saving as the pnoe of supply is re- 
duced Similarly, the researches on the properties of 
steam which Prof H L Callendar earned out for the 
Association will probably result in improvements in 
the manufacture of steam turbines, and again thepublio 
will get part of the benefit The Association spent 
last year £25,000, of which the Government contn 
buted £7200 This grant will rapidly diminish as the 
end of the second five years of the existence of the 
Association approaches, and it is necessary to take 
immediate action At present the manufaotunng 
section of the industry provides the larger part of the 
cost and eighty per cent of the personnel of the 
numerous technical committees It has been pointed 
out that if every consumer of electnoal energy con 
tnbuted one farthing for each pound paid for electnoal 
energy consumed, then the sum provided would pay 
for the whole annual cost of the researches of the 
Association, and the consumer would doubtless reap 
the benefit We are afraid, however, the procedure 
underlying this suggestion oould not be generalised 
and applied to researches m other directions It 
would, therefore, even if it were equitable, be im 
possible to put directly into practice 

Two recent communications, one to the Manchester 
Literary and Philosophical Society, by Mr H Garnett, 
and another to the International Photographic Con- 
ference, have directed attention to the work of John 
Benjamin Dancer, one of that numerous class of 
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scientific worthies whose names remain almost un 
known, while their work is the property of all Who, 
for example, knows that Dancer was the inventor 
of the porous earthen pot used in millions of 
‘ wot ’ batteries T Who remembers that he devised 
the spring oontact breaker or current interrupter 
originally applied to the induction coil, and still 
employed in almost the same form in every electric 
bell throughout the world ? He was also tho inventor 
of the minute photographs on glass which attracted 
attention at one time , he was one of the earliest 
workers on the form of photography introduced by 
Daguerre , and he experimented on the electro deposi 
tion of copper Another of his inventions was the 
binocular stereoscopic camera, the original example 
of which is preserved at Manchester and was described 
to the International Photographic Conference last 
summer Like his father and grandfathor, an optician 
by calling. Dancer made all the apparatus used by 
Joule in his classical experiments on tho mechanical 
theory of heat Bom m London m 1812, he died in 
straitened circumstances in Manchester on Nov 22, 
1887, having for many years been blind 
The Royal Cornwall Polytechnic Society was 
founded in 1833 at the suggestion of Miss Anna Mana 
Fox, its first purpose being to encourage a number of 
clever workmen who spent their spare tune in con 
structing models and devising inventions It set 
itself to provide technical education, find to encourage 
industry and ingenuity in a community distinguish^ 
for its mechanical skill, as well as to finance any 
invention likely to benefit local industries, jiarticu 
larly mining The short history of the Society, 
which is included in the annual report for 1927, 
shows how the meetings became a recognised centre 
for the exhibition and demonstration of new m 
ventions, some of which have become of world wide 
renown and usefulness, such as Were Fox’s dipping 
needle deflector, Nobel’s nitro glyoenno, and Loam’s 
man engine Even more generally important have 
been the Society’s educational efforts Evening 
classes in mining subjects, a science school at Fal 
mouth, and classes in connexion with South Kenaing 
ton examinations, all owe their origin to its foresight 
and energy The reports of 1927 and 1928 (vol 6, 
pts 1 and 2) show that the arts and crafts are still 
being encouraged by extensive pnze schemes m oon 
nexion with the annual exlubition and special school 
work In addition to thoir formal records, the 
reports also contain notes on eminent Comishmen, 
and original articles on “ Ancient Mining in Com 
wall,” French war prisoners in Cornwall, and the 
"China Clay Industry,” as well as an address by 
Lord GainJord on “ The Progress of Broadcasting ” 
Two articlos of special biological interest in the 
December Scientific Monthly are Prof Chaa G 
Rogers' “ Physiologioal Evidences of Evolution and 
Animal Relationship,” and Prof Theodore Kor 
pinyi’s “ Transplantation of Organs ” In the former 
is discussed the possible evolutionary significance of 
the osmotio pressure of body fluids, their composition, 
and the relationship between their hydrogen ion con 
oentration and that of sea water , blood coagulation 
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and blood reactions , chemical actions and regula- 
tions in living bodies , excretion, reproduction, and 
death The discussion suggests many physiological 
lines along which further investigation might well 
lead to biological conclusions of general importance 
Prof KorpAnyi’s article describes the wonderful 
success which attended his efforts to transplant 
organs, such as amphibian and mammal eyes, the 
testis and spleen of amphibians, the spleen of rats, 
from their original connexions to entirely novel 
positions Even amongst mammalia he has found 
that in its own proper situation a transplanted eye 
may regenerate the optic nerve and rogain a power of 

Thb Ossolmski Institute at Leopol (Lwow), in Polish 
Galicia, has recently celebrated its centenary The 
founder died in 1826, his library arrived at Leopol m 
1827 The Institute lias been an irreducible bastion 
of Polish culture and intellectual life during a tragic 
century The union of Polish learned societies m 
Leopol now presents a Bulletin (in French) describing 
their activities during 1925 and 1926 There are some 
thirty associated societies grouped in unions round 
the six Polish universities Intellectual life is just 
emerging from wai time depressions Books in Polish 
are a difficulty exaggerated by high coats of printing, 
import taxes on paper, lack of modem printing 
machinery, and the discouragement of publishers who 
find only a restricted market The suggestion is made 
that publishers might agree not to publish competitive 
soientiflc books with similar contents, also to prepare 
a programme of educational text books Co operation 
with foreign countries is welcomed , scientific pub 
lications have been sent to Tokyo and received from 
America, but on the whole it has proved easier to 
exchange periodicals than personal visits Visitors 
to Poland will find the 94 pages of this BuUetxn a 
useful vade - mecum as a guide to persons and 
institutions 

The Registrar General has issued the provisional 
figures of the birth and death rates and infantile 
mortality during 1928 for England and Wales The 
birth and death rates are respectively 16 7 and 11 7 
per 1000 population, and the infantile mortality is 
65 deaths under one year per 1000 live births The 
birth rate is 0 1 per 1000 above that of 1927, and the 
death rate is 0 6 per 1000 below that of 1927, and only 

0 1 per 1000 above the lowest recorded (1923 and 1926) 
The infantile mortality rate is the lowest on record, 

4 per 1000 births below that of 1923 

Dr J A V Butler, lecturer in physical chemistry 
in the University ol Edinburgh, has been awarded 
the Meldola Medal of the Institute of Chemistry for 
his published work on the modem theory of conduct 

1 ng solutions The Meldola Medal is awarded annually 
to the chemist whose published chemical work shows 
the most promise, and is brought to the notice of the 
administrators during the year ending Dec 31, prior 
to the award The recipient must be a British subject 
of not more than thirty years of age at the time of the 
completion of the work 
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It is announced in Science that Dr Oliver Komm, 
head of the department of chemical research of Parke, 
Davis and Company, formerly professor of organic 
chemistry in the University of Illinois, has been 
awarded the prize of 1000 dollars of the American 
Association for the Advancement of Science The 
prize is awarded each year for a notable contribution 
to science presented at the annual meeting of the 
association and the associated scientific societies 
Dr Kamm’s paper, presented before the section of 
chemistry at the reoent New York meeting of the 
Association, was entitled “ Hormones from the Pitui- 
tary Glands ” 

According to the Times of Jan 3 1 , Signor Mussolini 
has presented to Switzerland a part of the scientific 
manuscripts of Albrecht von Haller, which were 
deposited at the Brera Library in Milan, and in the 
University of Pavia Haller has sometimes been 
callod the father of modem physiology Bom at 
Berne on Oct 16,1708, as a boy he acquired knowledge 
with ease, and as a man displayed immense industry 
and unusual versatility His medical studies were 
prosecuted at Tubingen and at Leyden, where he 
came under the influence of Boerhaave He practised 
for a time in his nativo town, and from 1736 until 
1753 was professor of anatomy and botany at 
Gottingen Returning to Berne, he there compiled 
Ins “ Elementa Physiologire ” and other works, took 
part in public affairs, and corresponded with eminent 
men in all parts of the world He died at Berne on 
Dec 12, 1777 

At the recent annual meeting of the Botanical 
Society of America, held in New York City, the follow- 
ing were elected as Corresponding Members Prof 
C H M Flahaull, professor of botany in the University 
of Montpellier , Dr D H Scott, lately honorary- 
keeper of the Jodrell Laboratory, Royal Botanio 
Gardens, Kew , John I Bnquet, direotor of the 
Botanio Gardens, Geneva , and Alexander Zahlbruck- 
ner, director of the botanioal section of the Natural 
History Museum, Vienna The following were elected 
officers for the Society President, Dr Margaret C 
Forguson, Wellesley College , Vice President, Dr 
L W Sharp, Cornell University 

In our issue of Aug 18, 1928, p 251, reference was 
made to a 1 record ’ low barometric pressure of 
605 1 mm (886 8 millibars) during a typhoon It 
should have been stated that the observation was 
made on Aug 18, 1927 

The Leicester Museum, Art Qallery, and Library 
Bulletin, a quarterly leaflet of about eight pages, is a 
useful means of keeping touch between the public and 
the institutions The January number contains a 
select list of recent additions to the Library, but none 
of them, out of about a hundred senous volumes on 
science, art, and philosophy, deals with biological 
science The special exhibition illustrating “ Sport in 
the Midlands,” from contemporary paintings, draw- 
ings, and prints of the last two centuries, proved to be 
a great success 
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Th* Ministry of Health has issued to sanitary j at the Chelsea School of Pharmacy — The Principal 


authorities a Circular (No 958) directing attention to 
the rapid spread of influenza reported from the United 
States and Canada, and bringing to the notice of 
looal authorities the Memorandum on Influenza issued 
in 1027 (Memo 2/Med ) This memorandum reviews 
the 1918-19 epidemio, discusses the bacteriology of 
the disease and mode of infection, and describes 
measures of personal protection and precautions when 
attacked, and outlines the action to be taken by 
sanitary authorities to combat influenza outbreaks 
According to a recent Daily Science News Bulletin, 
issued by Science Service of Washington D C , more 
than a million cases of influenza occurred in the 
United States before Christmas, but the epidemic is 
now subsiding 

Applications are invited for the following appoint 
menta, on or before the dates mentioned — A oounty 
librarian under the Leicestershire ( oimty Council — 
The Director of Education County Education Office, 
Leicestei (Feb 16) A live stock offloer under the 
Ministry of Agriculture and Fisheries— The Secretary, 
Ministry of Agriculture and Fisheries 10 Whitehall 
Place S W 1 (Feb 18) An assistant chemist under the 
Northern Coke Research Committee — Prof Briscoe, 
Armstrong College, Newcastle upon Tyne (Feb 18) 
A tutor for philosophy, politics, and economics at St 
Hilda s College, Oxford — The Secretary, St Hilda sCol 
lego Oxford (Feb 23) A lecturer in pharmaceutics 


Chelsea Sohool of Pharmacy, Chelsea Polyteohmc, 
S W 3 (Feb 26) A biologist, and a chemist, with ex 
penence of physiological problems to assist in oarrying 
out a survey of the Estuary of the River Tees— The 
Director MarineBiologicalLaboratory Plymouth (heb 
28) A junior scientific officer under the Directorate of 
Scientific Research of the Air Ministry, primarily for 
research work in the aerodynamics department of 
the Royal Aircraft Establishment -1 he Chief Super 
intendent RAF, bouth Famborough Hants (Mar 2, 
quoting A 319) A head of the engineering depart 
ment of the Technical Institute, Gillingham— R L 
Wills Flm House 15 Now Road Avonue Chatham 
(Mar 9) An associate professorship of geography in 
the University of bydney — lhe Agent Genet al for 
New South V\ ales Australia House, Strand W C 2 
(Mar 16) A professor of philosophy in the University 
ofLuoknow — The Registrar TheUniversity Lucknow 
India (Mar 17) A professor of medicine in the Uni 
varsity of Lu< know The Registrar lhe University 
Lucknow India (Mar 31) An assistant lecturer and 
demonstrator at the Louthersellers Technical College — 
The Acting Principal Leathorsellers Technical C ollege, 
176 Tower Bndge Road SE 1 Assistant duectorships 
of a social survey — Tho Professoi of Social Science, 
University, Liverpool An entomologist for original 
research work into the bionormos of Tacohardia Lacca 
— “ India,’ care of Riohardson and Co 26 King Street, 
St James s, S W 1 


Our Astronomical Column 


A Chart of Mkrowu -MEM Antomadi 
published a ohart of Mercury in Convptes rendus of the 
Pans Academy of Sciences in the autumn of 1927 
This is reproduced with a few additions resulting from 
his 1928 observations, with the 33 inch Meudon re 
fraotor in the BAA Journal for January 1929 
Some of the markings, m particular those in the north 
east quadrant, olosely resemble those in Schiaparelli s 
chart, reproduced in Ast Nach , 2944 , but the south 
west quadrant is practically filled with a dusky shad 
ing , the darker regions of this ooinoide with narrow 
dark markings drawn by Schiaparelli 

M Antomadi looks on the 88 day rotation, first 
announced by Soliiaparelh, as completely established 
He remarks that it has long been known that Japetus 
always turns one face to Saturn, this being proved by 
its notable variation of light in different regions of its 
orbit , and as its distance from Saturn is 62 Saturn 
radii, it was only to be expected that the sun, the 
density of which is twioe that of Saturn, should pro 
duce a like effect on Meroury at a distance of 82 sun 
radii He considers that the axis of rotation of 
Mercury is not exactly perpendicular to the orbit 
plane, but does not indicate the amount or the direc 
tion of the deviation 

EPHSiomiDKa of Variable Stars — At the meet 
mg of the International Astronomical Union at Rome 
m 1922, the Cracow Observatory was entrusted with 
the calculation and publication of ephemendes of 
variable stars This task has been energetically ful 
filled by Prof T Banaohiewiez, and the seventh 
annual volume has just appeared The desonptive 
matter is given in two languages, Polish and Peano’s 
simplified Latin The latter is easily read by any one 
with an Momentary knowledge of Latin or the derived 
languages 
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There is a useful index to tho ephemendes and 
notes on oertain stars Use is made of three different 
time systems , the Greenwich civil day (U T ), the 
Julian day, and the new system proposed by the 
author, which begins at Greenwich midnight on 
Jan 0 1801 Tables are givon to reduce from any of 
these systems to the others The volume contains 
other useful tables, of precession, obliquity of ecliptic, 
moon s equation, eto 

The Bbiohtnesb of the Nkbui e Ast Nach, 
5009, contains a paper by A Markov of Pulkovo on the 
brightness of the spiral nebulae He has used both 
his own observations and those of many other ob 
servers, in particular Dr Wirtz of Strasbourg He 
concludes that the brightness of the spirals is far too 
high to be explained by reflection from tho galaxy, as 
was suggested by Prof Lmdemann He finds the 
surface brightness of the Andyomeda nebula to bo 
abnormally high, twelve times that of the average 
spiral and seventy six times that deduced for the 
galaxy , the latter, according to its surface brightness, 
though not according to its size, is to be ranked among 
the faint spirals The star density in the Andromeda 
nebula is concluded to be unusually great, and con 
flrmation of this is drawn from the large number of 
nova that have appeared in it Its central brightness 
(measured from a square U in the side) is given as 
17 mag , falhngto 21 mag at a distance of 6' along the 
minor axis lhe Pulkovo results give the value 
+ 0 88 mag for the average colour index of the spirals 

The paper also deals with gaseous nebula , the 
photographic brightness of some of them was found to 
be lower than the visual brightness Their brightness 
as a whole is stated to be of the same order as that of 
the gas in an exhausted tube under the influence of 
•oft cathode rays 



NATURE 


[February 9, 1929 


Research Items 


Marriage in Africa —In Man for January, Mr 
E Tort lay examines critically the terms in use in 
relation to the consideration which passes between 
the contracting parties among African peoples at the 
time of marriage It is now almost universally 
admitted that marriage does not consist of a purchase 
Among the Amazulu, for example, the bride remains 
a member of her clan, and the contract may bo sealed 
by a mere trifle, such aa a hoe or basket of com as well 
as by many head of cattle Among the Natal Kaffirs 
the amount was fixed by disinterested parties The 
natives themselves repudiate the idea of a sale, and 
on the Congo the Boloki regarded the gifts of food 
and sugar cane wine as proof that the woman was 
not ‘ sold as a slave,* but ‘ given as a free woman ’ 
As a matter of fact it is among those |>e>oples where the 
bnde price is not given that marriage is most irrevoc 
able ‘ Bride price ’ is therefore absurd, and ‘ dower ’ 
and ‘ settlement ’ are not more appropriate, as these 
terms should be reserved for customs whioh really 
belong to these classes, such as the hoes which a girl 
received fiom her father among the Chaga at cir 
cumcision and takes with her on her marriage, and 
the settlements of cattle made by the Bamangwato 
father to serve his daughter during her marriage and 
m case of widowhood The use of specific native 
terms is to be deprecated, as notwithstanding thoir 
obvious accuracy they lead to confusion and the exact 
implication is not clear to the ordinary individual 
The sealing of the contract is the act of paramount 
importance It takes place between groups and not 
individuals, and each group pledges itself to see to 
the carrying out of the contract Henoe if the 
wife fail, the group supplies her place by offering a 
sister or other equivalent and thus recognises its 
obligation to continue the performance of the con 
tract Furthor, the consideration, whatever it may 
be, may be divided among the members of the bride’s 
olan or group Tentatively, ‘ earnest ’ is suggested 
for discussion, as implying the undertaking to ensure 
the due observance of the contract 

Hakappa in the Vedas — The early culture dm 
covered at Harappa in the Punjab and Mohenjo Daro 
in the Indus Valloy up to the present has been re 
garded as of non Vedic type, and it has been stated 
that there is no indication that the builders of these 
cities were akin to the Rig Vedic Aryaa Sir John 
Marshall thinks the most reasonable view is that they 
were the pro Aryan (probably Dravidian) people 
known in the Vedas as the Dasyus or Asuras, whose 
culture was destroyed in the second or third millenium 
b c by the invading Aryans In the Indian Antiquary 
for January, Binode Behan Ray Vedaratna puts for 
ward a claim that these relics belong to the Aryan 
civilisation In ancient times, when the Aryans in 
habited the Sapta Smdhu region and the Punjab, 
perhaps they erected two cities on the god made land 
— the alluvial land on the bed of the Smdhu Samudra 
There was m Vedic limes a city named Hanyupis, 
where a battle was fought between King Abhyavarti 
and Varashikha’s sons in which, Indra fighting on 
the side of the former, the latter were defeated and 
slam Another battle was fought between Kavi, 
brother of Abhyavarti and the Aryan invader Sudas 
in which, again through the aid of Indra, Kavi was 
defeated and slain This battle was fought near the 
nver Paruglp (Ravi) If the city Hanyupia was on 
the bank of the nver, it may be Harappa which is on 
the eastern side of the R&vi Abhyavarti and Kavi 
appear, therefore, as kings of Harappa who fought 
against the invader Sudas was contemporary with 
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King Trasadaayu, who reigned m the fifth millenium 
Abhyavarti was an emperor from whom Bharadvaja 
Rishi received offenngs of cows and other things It 
may therefore be concluded that he was an Arya of 
the Pnthu dynasty, who lived in the fifth millenium, 
and that at that penod Harappa was the capital of 
an Arya emperor and was not non Aryan 

‘ Funnel Mouthed ’ Tadpoles — The function of 
the ‘ funnel * mouth of certain Megalophrys tadpoles 
has been for some time a subject for investigation 
Dr Sunder Lai Hora, in his latest communication 
(“Further Observations on the Oral Apparatus of 
the Tadpoles of the genus Megalophrys ” Records of 
the Indian Museum, vol 30, pt 1, 1928), describes 
the results of his most recent researches into the habits 
of these interesting larvae The tadpoles of Megalo 
phrys parva are abundant in shallow, swiftly running 
streams, and are to be found m the sheltered parts of 
these where they have not to contend against the 
torrential currents which are liable to carry them 
away In such situations they do not hang from the 
surface film and feed as they may do in quiet waters, 
the oral apparatus enabling them to feed at any level, 
even at the bottom, and the funnel when folded help 
mg by excluding large, and probably facilitating the 
entry of small, particles in flowing waters Whilst 
this oral apparatus helps to make the anterior end 
buoyant, the developing lungs distended with bubbles 
of air apparently act as hydrostatic organs and enable 
the animal to suspend itself at any particular level, 
making the whole body buoyant — a distinct advantage 
when it is carried away by a flood Living thus in 
hill streams which are liable to break up into a series 
of pools and puddles, dry up altogether, or become 
rapid torrents generated by a single shower, the 
tadpoles, according to Dr Hora, have adapted them 
selves to such variable conditions and evolved the 
funnel mouth and hydrostatic lungs 
SELEmvF Factors in Salmon Migration — In 
spite of the attention given in recent years to the 
influences which determine a salmon’s selection of a 

r rtioular river for spawning purposes, the subject 
still very obscure It is clear enough that the 
responses to some sort of stimulus are very specific, 
for not only do salmon in Great Britain often return 
to that very nver from which they Bet out, but also 
in Canada it has been found that distinct races of 
salmon occur in definite tributaries in the same nver 
system, so that even selection of tnbutanes must be 
made Dr R E Foerster’s observations on the 
migration of sockeye salmon in the Cultus Lake area 
of the Fraser River bear on the relations of tem- 
perature, hydrogen ion concentration, and oxygen to 
the up stream movement (Canadian Field Naturalist, 
January 1929) He found that while one race of 
sockeye salmon may, at the junction of two streams, 
select the colder, another may prefer the warmer , 
and that the same race may at one point ascend the 
colder and at another the warmer of the alternatives 
Temperature, therefore, cannot be a prominent 
directing influence As a rule the migrating salmon 
preferred a water with somewhat lower hydrogen ion 
concentration, and yet they avoided the waters of 
8umas Creek, always lower m this factor than Suraas 
River Indeed, the conclusion seems to be that neither 
temperature, hydrogen ion concentration, nor oxygen 
content can be regarded as simple factors by whioh 
selection is determined, although it is reasonable to 
suppose that some physioo chemical attribute or 
attributes of the waters traversed, either singly or in 
association, direct the route of migration 
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Indian Deep-Ska Sponges — In his “ Report on 
Some Deep Sea Sponges from the Indian Museum 
collected oy the RIMS Investigator, Part 2, 
Tetraxonida (concluded) and Euceratosa” (Record* of 
the Indian Museum, vol 30, pt 1, 1928), Mr 
Burton oontmues his study of deep sea sponges 
These are of great interest Two specimens of 
Btemna annexa (Schmidt) were found, hitherto only 
recorded from the North Atlantic The diagnosis of 
Seeptrospongia coronata is based on a partial deaenp 
tion by Dendy given in relation to his study of the 
origin and growth of sponge spicules These spioules 
are highly elaborate, as was shown by Dendy, who 
directed attention to their variable character, and 
the figures given m the present paper show the many 
different forms present m the one sponge The genus 
Bubans is revised, the author removing five species 
to other genera and retaining thirteen, including three 
new species These doep sea sponges form a remark 
able and valuable collection The paper is well 
illustrated by text figures and two photographic 
plates 

Australasian Mock Crickets - In the Records of 
the South Australian Museum, vol 4, No 1 (1028), 
Mr Norman B Tindall reviews the Australasian 
species of Uryllotalpida,, wluch have been much 
neglected by recent workers He defines those insects 
as crickets of subterranean and aquatic habits, with 
the anterior legs adapted for burrowing and the ovi 
positor obsolete in the females All the membors arc 
water loving, frequenting light soils and sandy ground 
where there is ready access to moisture but it would 
seem that the term aquatic is not strictly applicable 
It is generally assumed that only male mole crickets 
are capable of sound production, but an examination 
of any of tho females of the Australian species of 
Oryllotalpa will show an apparatus on the under side 
of the elytra, with which individuals aie capable of 
making themselves heard .Several Hfiecies are of 
economic importance on account of their underground 
borrowings, which injure certain root crops, besides 
helping to crumble the banks of water channels and 
dykes A matter of considerable interest is the recent 
importation of the Surinam toad (Bufo aqua) from 
Porto Rico into Barbados for the purpose of destroying 
the mole cricket Scaptenscus vicmus Mr Tindall’s 
paper is adinuably illustrated and forms a useful 
contribution to Australian entomology 

Siberian Meteorology —The Vladivostok Ob 
servatory, now designated the Geophysical Observa 
tory of the Far East, has resumed publication of the 
meteorological observations from eastern Siberia Two 
parts of tho Annalee de VOhservatoxre central give 
respectively the figures for 1916 and 1917, thus con 
tinuing tho series that have already appeared The 
Director announces that it is hoped to publish sue 
oeeding years’ work shortly and then to resume annual 
publication The records come from about a hundred 
stations in the Amur and coast regions, Kamchatka, 
Sakhalin, and so far north as Anadir Monthly 
means are given for temperature, vapour tension, 
humidity, cloud and wind for the seventh, thirteenth, 
and twenty first of the months Pressure, maximum 
and minimum temperatures, precipitation, and other 
data are also given Although there are gaps in 
some of the stations records, the observations are 
remarkably full and detailed The text is in Russian 
but headings are given also m French 

Environmental Factors of Philippine Beaches 
— Mr Raymond Kienholz, in his paper “ Environ 
mental Factors of Philippine Beaches, with Particular 
Reference to the Beach at Puerto Galera, Mindoro ” 
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(Philippine Journal of Science, June 1928), records 
various ohmatio observations with regard to tempera- 
ture and rainfall , and relative humidity, evaporation, 
wind, sunshine, and soil on a sandy beach, rocky 
headland, and mangrove swamp The author m a 
former communication (Proc Am Phil Soc , 65, No 
5 Supplement , 1926) has disoussed the effect of 
those factors upon the vegetation, especially with 
regard to the leaf The climate of the Philippines is 
essentially tropical The temperature is very uni 
form, with only slight seasonal and daily fluctuations, 
and tho rainfall is oxtromoly variable, but there being 
no dry season at Puerto Galera enables many plants 
to grow on the beaches all the year round, which are 
limited to the wetter months in other parts of the 
islands Ihe relative humidity is usually high The 
amount of evajioratinri measured by means of stan 
dardised Livingston atmometors is highest at the 
rooky headland, lowest underneath the mangroves 
The rate of evaporation is closely correlated with the 
amount of wind, and the high evaporation rate m 
spite of tho fairly high humidity is probably the reason 
for certain structural adaptations of the leaf for 
conserving its water supply 

Geology of British Honduras — Between 1921 
and 1926, Mr Leslie H Ower was actively engaged 
in a geological investigation of the only British 
possession on the mainland of Central America As 
tho territory has hitherto been very little known, a 
sketch of the geology fiom Mr Ower in the Jour 
Oeol , pp 494 509, 1928, is partuulaily welcome 
British Honduras consists of a central jieneplain of 
folded Upper Carboniferous marine beds, with granite 
intrusions, surrounded by unfolded limestone of abont 
Oligocene age Deposits of sges between these two 
periods are unfortunately unknown The mantmove 
ments can be referred to Penno caiboruferous and 
Miocene diastrophism The trends of the Palaeozoic 
rocks conform to those of Honduras and Guatemala, 
all following a senes of generally east west folds that 
arose out of the Honduranian geosynchno Granite 
intrusions follow the crests of the folds Much more 
youthful north east to south west features arocommon, 
these being parallel to the trends of western Cuba 
The east coast is determined by large faults which 
descend rapidly into 2000 fathom water It is note 
worthy that British Honduras suffered no folding 
dunng the building of the Cential American mountain 
Bystem This began in the Miooene, and is apparently 
still active British Honduras, however is outside 
the severe earthquake zone of the present dav 

Mine Ventilation — The Engineering Experiment 
Station of the University of Illinois is continuing its 
experiments upon mine ventilat ion, and has j ust issued 
in Bulletin 184 the third part of a paper upon the 
measurement of air quantities and energy losses in 
mine entries by Messrs A C Callcn and C M Smith 
This Bulletin refers wholly to measurements of air (and 
the calculations based thereupon) parried out at one 
of the mines of the Peabody Coal Company The 
investigation has been done with great care, and a 
number of interesting results have been obtained and 
recorded, but it is very doubtful whether these can 
be of any general appbeation, seeing that they depend 
entirely upon tho special conditions obtaining at this 
particular mine and do not allow of any general 
deductions from them 

The Isotopes of Neon — In a paper which ap 
geared m the Philosophical Maqazme in 1920, Dr 
F W Aston mentioned that neon appeared to possess 
a third isotope, of atomic mass 21, in addition to its 
two well established components of masses 20 and 
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22, but he made no reference to this m his Bakenan 
lecture in 1927 T R Hogness and H W Kvalnes, 
who have been using the same gas to calibrate another 
form of mass spectrograph, now report that a peak 
corresponding to a singly charged ion of mass 21 
invariably appears on thoir curves, and since they 
find no trace of a peak for an ion of mass 23 which 
could be attributed to a hydride of No**, this cannot 
be due to a hydride of Ne*>, and is therefore ascribed 
by them to the third isotope of neon Their measure 
ments, which have been published in the December 
number of the Physical Review, show that Ne* 1 
atoms are rare, constituting only about the fiftieth 
part of ordinary noon, and they suggest that Dr 
Aston did not detect them in his later work because 
the high resolution of lua apparatus had been partly 
attained at the expense of its sensitivity 

The Diffraction of Electrons by Mica — A 
number of cathode ray diffraction photographs are 
published by 8 Kikuchi m the June issue of tne Pro 
codings of the Imperial Academy of Japan They 
were obtained with mica m an apparatus similar to 
that used by Prof G P Thomson, and were primarily 
designed to show the electron analogue of the Laue 
phenomena for a crystalline plate, but actually proved 
to bo more complicated Very thin shoots of mica were 
found to produce an equilateral pattern built up of 
lines intersecting at sixty degrees, with enhanced spots 
at the angular points, whilst thicker sheets gave both 
Laue spots, diffraction circles, and sets of bright and 
dark lines with a unit angular spacing of thirty degrees 
The author has not attempted to account for all these 
effects in detad, although they are evidently in general 
agreement with the requirements of the wave 
mechanics, but he points out that the circles are 
apparently formed as the result of diffraction of the 
electron waves by a linear array of atoms, and that 
abaenoe of this type of interaction m the case of X rays 
may indicate the existonco of a fundamental difference 
between light waves and material waves 

Cutting Oils — In a lecture on cutting and quench 
mg oils delivered by Mr C H Hudson to the Junior 
Institution of Engineers on Dec 21, the functions of a 
cutting oil were defined as ( 1 ) to lubricate the chip over 
and along the lip of the cutting tool and so lengthen the 
latter’s 1 ife , ( 2 ) to disperse as rapidly as possible the heat 
generated by cutting , and (3) to wash away the chips, 
keep the work deem and prevent clogging of the 
machine by the accumulation of swarf In the case 
of soluble oils, it ib essential that there should be no 
free acids which if present, would cause corrosion, 
nor are oils made from a rosin base desirable as they 
tend to cause gumming of the moving parts of the 
machine tools on which they are used The use of a 
lard or lard substitute cutting oil was advocated on 
automatic latbes and other machine tools where long 
tool life and working to very close limits is essential 
It was emphasised that the lowest priced soluble oil is 
not always the most economical, as the cheaper grades 
will not bear the same dilution and give as good results 
as a higher grade oil , the latter can be diluted in the 
proportion of 30 to 1 and the former 20 to 1, which 
shews a saving of one farthing per gallon in favour of 
the more expensive solution For operations on some 
special metals and other substances special lubricants 
and cooling agents are used, such as paraffin for soft 
aluminium alloys, or turpentine, in glass boring and 
shaping In some works lard oil and white lead 
mixed to a gummy consistency is used when reaming 
and tapping high carbon and alloy steels In the 
United States compressed air is used as a cooling fluid 
m some operations with notable success, for example, 
m the milling and drilling (usually done dry) of cast 
iron The air absorbs the heat generated without pro- 
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ducing the glazing effect which takes place if an oil is 
used In connexion with methods of distributing oils 
to the cutting tools, a large flow of oil at comparatively 
low pressure is far better than a small flow at high 
pressure 

Cooling Large Transformers — During the last 
few years, the size of the transformers used for con 
verting high pressure alternating current into low- 
pressure alternating current has been continually 
increasing According to A E Q Progress for 
November, several units having an individual output 
of 60,000 kilovolt amperes (kva ) at 220,000 volts 
are now in course of construction In the AEG 
(Allgemeine Elektncit&ts Gesellschaft) works, a 
transformer with an output of 100,000 kilowatts is 
used for testing purposes If we assume that the 
power lost at full load is only one pier cent, the heat 
generated in the transformer itself would be equal to 
that developed by 600 electric fares all on at once 
It will be seen, therefore, that very speoial methods 
have to be adopted for oooling it Since the heat 
lessen in a transformer increase very approximately 
as the cube of the linear dimensions, and the cooling 
surface increases only as the square of the linear 
dimensions, the difficulty of the cooling problem 
increases rapidly with the size of the transformer, 
provided that the cost is to remain proportional to 
the output For transformers immersed in oil con- 
tamed in a corrugated iron tank, self cooling can be 
used up to outputs of about 6000 kva The cooling 
is sometimes accelerated by forcing draughts of air 
along the sides of the tank Another system fre 
quently used is to have pipes through which water 
is kept circulating immersed in the upper portion of 
the oil Tile quantity of water required per hour for 
a 10,000 kva transformer having an efficiency of 
99 per <ent is nearly 2000 gallons, the temperature 
of the oil being maintained at about 100° F The 
AEG, instead of forcing the water through the 
pipes, now draws it through by a suction process In 
this case if the pipe springs a leak the only thing that 
happens is that the oil enters the water and not vice 
versa, which would rum the insulating power and the 
eleotno strength of the oil Details of many other 
interesting methods are given 

Structure of Ethylene — The November issue 
of tho Indian Journal of Physics, which is largely 
devoted to measurements of the physical constants 
of organic substances, contains a paper by V I 
Vaidyanathan on the magnetio properties of ethylene 
In spite of the simplicity and importance of this com 
pound, no determination of its susceptibility appears 
to have been made since Quincke reported it to be 
feebly paramagnetic From its constitution it should 
be diamagnetic, which has now been shown to be 
the case, the value of the molecular susoeptibihty 
(1 6 x 10 *) being close to that calculated from Pascal's 
additive law ( 1 8 x 10'*) It is also at least a remark 
able coincidence that the molecular susceptibility of 
ethylene is almost identical with the atomio sus- 
ceptibility of sulphur The two substanoes have six 
teen electrons to the molecule and atom respectively, 
and this result might be regarded as confirming the 
view, which is now fundamental in the quantum 
theory of molecules, that the properties of a molecule 
are intimately connected with those of an atom with 
the same number of electrons The author has not 
been able to come to any definite conclusion as to 
the structure of ethylene, but he has pointed out that 
it probably contains only four electrons which are 
moving in large orbits, and that on this assumption 
the value of the effective molecular radius deduoed 
from the susceptibility (1 A ) is m reasonable accord 
with that obtained from the viscosity of the gas 
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The Grid Transmission 

rpHE Electricity Aot of 1926 authorised the creation 
of the Central Electricity Board To this 
Board was entrusted the work of constructing all the 
transmission lines required for interconnecting the 
power stations selected for supplying the national 
requirements for electrical energy It had also to 
supply energy to undertakings which had no power 
stations In a paper which was read before the 
Institution of Eloctncal Engineers on Jan 24 Messrs 
Johnstone Wright and C W Marshall described what 
has already been done and gave an outline of the 
projected scheme 

It has to be remembered that although British 
engineers knew how similar schemes had worked on 
the Continent and in Amenca yet they have developed 
on somewhat different lines in these countries and 
it is no easy matter to say which is the best In 
Great Britain the sources of energy are not only oom 
paratively dose together but they are also close to their 
consumers In this case the main function of the 
transmission line is to allow the generating plant only 
to operate at its most efficient load, and at the same 
time to reduce to a minimum the requisite stand by 
plant This has been done to a limited extent by 
existing power stations The novelty of the gnd 
scheme lies in the high voltage employed for this 
purpose and the magnitude of its operations 

The system of supply adopted is three phase and 
the pressure of supply between any pair of wires is 
132 000 volts Tne standard frequency of 60 is 
adopted To illustrate the tomparative smallness of 
the British system a map of the British Isles is shown 
superimposed on the area of a single large inter 
connected system in the United States and is nearly 
covered by it With the exception of Italy the 
systems of supply adopted in Europe are very similar 
The pressures in trance vary between 110 and 160 
kilovolts The majority of German lines work at 
1 10 kv but there are lines m course of construction 
which will work either at 220 kv or 380 kv The 
Spanish scheme is an interesting one as it provides foi 
a 220 kv ring main with feeders and distributors at 
1 10 kv High tension lines already stretch along the 
north of Spam from Barcelona to the north of 
Portugal Lines operating at 132 kv are very ex 
tensively used in Amenca and these systems are con 
tmually being extended rhe length of the lines 
operated at this voltage in Amenca is 3824 miles 
The complete Bntish system will compnse 2800 miles 
of circuit the wires being suspended overhead 

The wires are designed so that whatever the load 
the vanation from the normal voltage will not exceed 
± 6 per cent The choice of the metal to be used 
for the conductors was determined largely by its 
mechanical properties The difficulties m getting 
way leaves and tower sites made it essential to use 
spans of the maximum permissible length The 
selection of steel cored aluminium conductors gives 
general satisfaction In the case of a dash over the 
steel core prevents the oonduotor from being burned 
out So long as the aluminium remains sound the 
steel oore is protected from the atmosphere The 
life of the aluminium therefore determines the life of 
the cable Tests show that this life is at least twenty 
five years The standard conductor consists of a 
central core of 7 strands of galvanised steel wire sur 
rounded by two layers containing 12 and 18 strands 
respectively of aluminium wires Every strand is 
Oil inch in diameter, and the conductivity of the 
conductor is equivalent to that of a oopper conductor 
0 176 square mch in seotional area, and its normal 
current carrying capacity is 219 amperes The size 
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Scheme in Great Britain 

of the conductor being much greater than if it weie of 
oopper brush discharges do not ensue until under 
normal atmospheric conditions the voltage attains 
184 kv At less voltages the loss due to brush dis 
charges is negligibly small 

The towers used in various countries to support the 
wires are of very different designs Steel reinforced 
concrete and even wood have been used in tlieir con 
struction In the choice of broad base towers made 
of steel for tho gnd, (esthetic considerations played 
a considerable pait The choice of broad base or 
narrow base towers was generally determined by 
way leave considerations The double circuit towers 
are 18 ft 6 m at tho base and 78 ft high 

The conductors are supported by strings of insu 
lators generally nine in number the working load on 
which is 4000 lb These chains are subjected to very 
rigorous mechanical electm al jiorosity and thermal 
testa A temperature oycle test is made on each unit 
by immersing it in water at 93° C for an hour and 
then imme Lately plunging it into a mixture of ice and 
water fhe voltage distribution test consists in 
determining the fraction of the total voltage that is 
borne by each individual unit of the chain 

The most difficult problem the engineers had to 
solve was to devise an efficient protective system for 
the grid and for solving this not much help could lie 
obtained either from American or Continental practico 
Owing to the high voltage and tho consequent wide 
space between neighbouring lines there is not much 
risk of tro iblo from birds and branches of trees 
Possibly also the wido spacing diminishes the nsk of 
trouble from atmospheric discharges Tho solution 
adopted is to depend on earthing the system by meals 
of a high conductivity earth wire and to use *rcmg 
rings for the insulators The authors state that the 
earth wire selves the double purpose of acting as a 
definite return for fault currents anl as an electro 
static scieen to reduce voltages mduced by lightning 
They are going to use no lightning arro«tors at 
least in the first instance In their opinion the com 
paratively few thunderstorms which occur in Great 
Britain do not justify the use of these protective 
devices 

It appears that in the gii 1 the neutral points of the 
transfonneis etc will be duectly connected with the 
earth It is anticipated that the excess current relay 
will trip the line when an atmospheric discharge takes 
place and so tho arc will be suppi eased and no serious in 
terference with the supply will ensue According how 
ever to A £i O Prorjreee for December 1928 practical 
experience does not beai out this anticipation It is 
known that momt ntary shocks are sufficient to throw 
extensive networks out of step especially when work 
ing near their critical load The German engineers 
operate with insulated neutral and use the system of 
ooils invented by Prof Petersen to suppress the arc 
This system has been in operation for ten years and 
on the Continent the number of networks adopting 
it is continually increasing The 100 kv network 
supplying South Germany and owned by the Rhine 
Westphalian Electricity Company is now adopting 
this system exclusively The entire new 220 kv 
system of this Company will bo equipped with 
Petersen coils In our opinion the reasons advanced 
in favour of the Petersen coils by the engineers of the 
AUgememe Elektncitats Gesellschaft should be 
senously considered 

The question of induotive interference between 
power lines and communication lines has been dis 
cussed by the International Consultative Committee, 
and a r6sum6 at its results is given in the paper 
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We are glad that the danger from electrostatic in 
duction m recognised Banger exists from electro 
static induction for a distance of about 400 yards 
on each side of the 132 kv lines The maximum 
allowable pressure induced in a communication line 
has been fixed by the I C C as 300 volts Formula 
are given by the I C C to enable the mduoed electro 
motive force to be computed They are given m terms 
of Bessel’s functions, but as these functions are written 
in the form J (x, y) and are apparently functions of 
two \ enables, we fail to understand what they mean 
It is stated with great emphasis that it has been 
definitely decided that, from the point of view of 
interference with communication circuits, the earthed 
neutral system is better than the insulated neutral 
system There is nothmg new in the statement that 
the resistivity of the matter forming the earth’s 
surface is a predominant feature in determining the 
induced voltage This was known many years ago 
As a matter of fact the electrical resistivity of the 
surface ground vanes from day to day 

The problems that will arise in connexion with this 
huge network of overhead wires have hitherto received 
little consideration Its capacity to earth cannot be 
neglected, as it is very large If it were insulated at 
every point, then if it sparked to earth the high press 
ure behind the spark would maintain a continuous 
arc the current in whioh might easily be hundreds of 
amperes In the Bayemwerk network in south 
Germany (1250 miles of overhead wires) the capacity 
current in the arc has been computed to be between 
600 and 600 amperes It is stated, however, m 
A E O Progress that the Petersen coils suppress the 
arcing flame at the faulty point almost instantaneously 
Standard substations of six types have been adopted 
The minimum spacing between conductors of different 
phases is nine feet All the transformers are designed 
for outdoor working If their capacity exceeds 
30,000 kva , then owing to the difficulties of transport 
they are made up of three single phase units star 
connected They are all provided with voltage 


[February 9 , 1029 


regulating equipment Transport considerations 
made it neoessary to use extremely strong tanks, aa 
each transformer has to be capable of being trana 
ported completely immersed m oil by rail, road, and sea 

In the Scottish system the River Forth u crossed 
near Kincardine by a span 3050 feet in length The 
suspension towers are each 338 feet high and the 
high water clearance is 158 feet The span is anchored 
at each end on 60-foot towers Double chains of 
suspension insulator units are used Each chain 
consists of 11 insulators The total working stress 
is 20,000 lb 

An excellent map is given of the projected scheme 
of high tension transmission lines for Great Britain 
The Scotch scheme, which is nearest completion, shows 
that Carlisle, Edinburgh, and Glasgow will all be 
connected by a ring main There are four large 
hydroelectric stations between Dundee and Inverness 
The concentration of large stations on the Clyde is 
noticeable Between Liverpool, Manchester, Leeds, and 
Sheffield there are many large {lower stations, and sum 
larly round Birmingham and in London Cambridge 
will be in direct connexion with Lincoln and London 
Along the south coast of England the transmission 
lines will extend from Plymouth to Folkestone through 
Southampton From Southampton they will extend 
to Bristol, Worcester, Cardiff, and South Wales In 
North Wales there are several large hydroelectric 
generating stations, but these are not in connexion 
with the grid 

A few tables of the constructional costs for Scotland 
are given For normal lines the costs of the lattice 
towers account for nearly half the total costs The 
costs of the conductors are 30 per cent, and of the 
insulators 1 1 per cent of the total The costs of the 
large high tension transformers used average about 
14 shillings per kilovolt ampere at 10,000 kva size to 
about 5 shillings per kva at 60,000 kva size The 
price of a small substation equipment averaged about 
£20,000 For larger substations the cost was about 
twice as much 
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Structure 

/"\N Friday, B eb 1, Prof A S Eddington delivered 
' ’ the fifteenth Thomas Hawksley lecture before 
the Institution of Mechanical Engineers, on ‘ ‘ Engineer 
ing Principles in the Machinery of the Stars " In 
introducing a general account of his well known 
theory of the internal constitution of the stars, Prof 
Eddington remarked that although modem physics is 
tending to show that engineering principles are not 
fundamental m the constitution of the universe, yet 
Nature does oontnve to produce engineering work on 
the grand scale, much of which is exemplified m the 
structure of the stars He then proceeded to amplify 
this statement by regarding a star as a power station, 
and considering the questions of its equipment and 
fuel supply 

The latter question is still in a very unsettled state, 
and although there are strong grounds for accepting 
provisionally the hypothesis that a star’s heat is 
provided by the destniction of matter inside it, there 
are some observational results which are hard to 
reconcile with this The lecture was framed in 
characteristic language, embodying Prof Eddington’s 
customary charm of expression A typical example 
is the following statement of the somewhat reoondite 
‘ exclusion principle ’ of modem atomic ph j sics 

“ In general terms it means that every electron 
insists on being in some way a little bit different from 
its neighbours So when pressure tries to insist on 
electron A packing a little closer to electron B, A 
replies ‘No We are already so nearly in the same 
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>f the Stars 

position that people can only just manage to tell us 
apart ' But it is open to persuasion by an offer of 
some other distinction as a substitute for difference of 
position If A differs sufficiently from B in energy or 
in momentum, that will do just as well So at high 
temperatures when there is plenty of energy to go 
round, the electrons can distinguish themselves by 
seizing different quantities of it, and then they will not 
mind losing their distinction by position Poor 
things ! they are all turned out exactly to pattern by 
Nature’s lathe, so they treasure these ways of insisting 
on their individuality — not to be just like one’s 
neighbour And so it comes about that at low tem 
peratures the exclusion principle devotes its efforts to 
separating the electric charges in position and gives a 
large effective volume to the atom, whereas at stellar 
temperatures it is more concerned with distinguishing 
their momenta and energies, and is lax about keeping 
them apart in position ,r 

Prof Eddington referred to the possibility that a 
star might be regarded as being in ‘‘a rather remark 
able state, namely, a crystalline gas ” He doea not 
think the gas inside a star is crystalline, but that it is 
not so far removed from that oondition that we can 
leave the possibility out of all consideration. In any 
volume inside a star there are a few big positive 
charges (atomic nuclei) and a relatively muon larger 
number of small negative charges (electrons) The 
former tend to take up a configuration of minimum 
energy, which is that of a crystal lattioo, while the 
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latter spread fairly uniformly over the volume The 
energy of agitation tends to stir the material and 
‘ malt ’ the crystal, but the crystalline state is a fair 
approximation to the actual condition The gaseous 
character of the material would be manifested chiefly 
in its mechanical properties of expansion and com 
possibility, while the crystalline structure would 
appear chiefly in the optical properties 

A discussion of Cepheid variables regarded as 
pulsating stars oocupied a considerable portion of the 
lecture Although the difficulties of tne conception 


have not been completely overcome. Prof Eddington 
regards them as by no means serious The problems 
set by such stars have led him to the view that the 
influence of temperature and density on the rate of 
liberation of sub atomic energy must bo an in lirect 
one ‘ The energy is released fiom certain active 
substances formed inside the star , the rate of farmi 
tion of these substances increases with tempeiature 
and density, but they break up and liberate the 
energy at a rate unaffected by temperature an 1 
density ” 


Museums and Education 


QIR HENRY A MIERS accomplished a great work 
^ for the museums of Great Britain when he wrote 
his report for the Carnegie Trustees, but that report 
was designed more particularly for museum com 
mittees and museum curators, and its appeal was for 
the specialist rather than the public Now Sir Henry 
adds a second to his former accomplishment, for he 
has gone out into the wilderness to preach the gospel 
of museums to the people This is as it should fee, 
for it is to the apathy of the public and the dislike of 
intellectual effort, observable even where first rate 
museums offer no excuse for it, that much of the 
inefficiency of museums can be traced 

On Jan 23, 8ir Henry Miers delivered an address 
on “Museums and Education’ to the Royal Society 
of Arts, when the Right Hon The Earl of Crawford 
and Balearres, himself known for his wide interests in 
museums, was in the ohair Readers familiar with the 
strictures of the report will be prepared to learn that 
his address was not a gospel out and out, but under 
lying the very just criticisms which he made of certain 
types of museums, of curators, and of the public, lay a 
deep current of optimism in the educational possi 
bihties of museums, and in a rejuvenated future in 
which they would take their duo place in the develop 
ment of the nation’s outlook and thought His address 
fell into two bioad sections in the first, he displayed 
the weaknesses and inefficiencies of many museums 
as they now exist, and showed how these had a direct 
and unfavourable repercussion upon the people’s 
museum outlook In the second, he pointed the way 
in which steady improvement might be made, by a 
reorganisation of museums towards special ends 
Sir Henry Miers’ general cntioisms of local 
museums as they are are familiar to readers of 
Natukk He summed them up in the couree of his 
lecture “ There are many signs of improvement m 


the general situation, but, when all is said, it must be 
confessed that the large majority suffer from over 
exhibition, lack of policy, and the fatal habit of 
accepting miscellaneous gifts, so that of the service 
which they might render thioughout the country a 
very small part is actually fulfilled by them ” 

Perhaps it is more profitable to dwell on Sn Henry’s 
constructive suggestions He founded his proposals 
on the proper assumption that museums aie designed 
for the use of four distinct categories of visitors the 
ordinary more or lees casual, visitor, the local student, 
whether he be of ripe years or an elementary scholar, 
the definite and purposeful collector and inquirer , and 
the scientific research worker Not every museum oan 
cater for eaoh of these groups, but tho principle of 
appeal for any group ought to be similar wherever it 
has a place Thus it is most fitting that for the 
oulinary visitor the nature and resources of the town 
or district should be displayed, the labelling should be 
thorough yet simploin word, and easy transitions should 
lead from one collection to another of different kind 
For school children and older soholars, summary eA 
lections or introductory senes are desirable, a*d Sir 
Henry said a true word when lie stated that the wnting 
of lucid, accurate, and short labels is a veiy difficult 
task, requiring much care and thought, and, we would 
add, experience For the collector, the introductory 
series must be supplemented by systematic collections, 
and for the research worker, to these must be added 
great stores of classified and authenticated material 
A strong appeal was made for the strengthening 
of the Museums Association, as a correlating body, for 
the extension of interaction and inter lending between 
the national and looal museums, and for the creation 
of a type of museum new to Oreat Britain, the ‘folk 
museum,’ which would depict in complete units the life 
of English (why not British ?) people through the ages 


Culture Sequence in the Swiss Lake Dwellings 


O WING to lack of supervision and organisation in 
the earlier explorations of the Swiss lake dwell 
mgs, chronological data relating to the finds are scant 
As, however, investigations were for the most part of 
a superficial character, many sites were left un 
disturbed exoept for the topmost layer Some of 
these have now been explored by M Vouga under the 
auspices of the NeuohAtel Committee for Archseo 
logical Research A summary of the results is given 
in Antujuttu for December 
The civilisation of the Swiss lake dwellings up to 
and including the Copper Age is represented by two 
phases The older appears in a single stratum, while 
the second consists of two or three superimposed 
These are distinguished as lower, middle, and upper 
Neolithic and Eneolithio ages They are separated 
eaoh from each by a barren layer of a oertain thick 
ness It is to be noted that in the deposit of the first 
occupation, which always rests on the lacustrine bed, 
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the objects found are for the most part of a much 
more advanced technique than those found in the 
upper layers This is particularly true of the pottery, 
winch reaches a high grade of excellence Here, too, 
the flint is dark brown, semi transparent at the edges, 
and not the opaque white, dusky, or black looal pn> 
duet The spindle whorl seems unknown 

The middle Neohthio has been called the bel Age de 
la pxerre, but that appellation must now be abandoned 
in view of the finds in the hitherto neglected lower 
Neolithic It is, however, still the most important 
settlement, its deposit sometimes being a metre thick 
The remains of tne habitations have generally been 
destroyed by fire Its flint work is noher and more 
varied than m the early stratum, the ' type fossil ’ 
being the arrow head The pottery has degenerated, 
and gives the impression of an art in its infancy 
The upper Neohthio is a normal evolution of the 
I middle, of which it represents merely an advanced 
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phase, though separated from it by a barren deposit 
Ae a rule it forms the base of the archeological deposit 
of the Copper Age, which is found inland, proving 
that the waters stood at a higher level in the late 
Neolithic period 

The Eneolithic age evolves normally from the pre- 
ceding Neolithic The fact that the upper strata of 
this period were disturbed at a very early date points 
to the cultivation of the grouna by the succeed 
ing people of the Bronze Age The occurrence of 
the Bronze Age dwellings at a greater distance than 
the Neohthio from the present shore points to a 
period of drought rather tlian to greater technical skill 

University and Educational Intelligence 

Birmingham — The report of the Vice Chancellor to 
the Counoil for the year 1927-28, which will be pre 
sented to the C ourt of Governors at the annual meet 
ing on Feb 21, has been issued The number of 
students for the session showed an increase on that for 
the preceding year, and a further increase appears in 
the present session Fleas are advanced for the exten 
sion of the residential accommodation for women 
students, for an increase m expenditure on the library, 
and for more scholarships with whioh maintenance 
grants must be associated The appointment of some 
senior members of the non professorial staff to Grade 
I is urged on the ground that if retirement at the age 
of sixty is compulsory, those who have not held for 
some ten years a post with a salary of not less than 
£600 are entitled only to a pension which is quite m 
adequate to sorvicea rendered The Vice Chancellor 
reports that the voluntary medical examination of 
women students on enteiing the University, which was 
instituted two years ago, has met with complete sue 
cess, and it is hoped that similar facilities may be 
offered to men students The report of the Joint 
Standing Committee for Research records a substan 
tial output of research dui mg tho session 

Cambridge — 4 syndicate consisting of the Vioe 
Chancellor , Sir J J Thomson, Master of Trinity Prof 
Seward Master of Downing College Dr Willis, Dr 
A W Hill Dr H Hamshaw Thomas Prof A G 
Tanaley, Sherardian professor of botany in the Umvei 
sity of Oxford , A Amos, R A Hayes, and F L Englo 
dow lias been appointed to consider tho organisation 
and finance of the Botanic Garden and the relations 
between the Garden and the Department of Botany 
and other scientific departments, and to report to the 
University by the end of the ensuing term 

Edinburgh — At a meeting of the University Court 
on Jan 28, Principal Sir J Allred Ewing intimated his 
intention to retire from the pnnoipalship of the 
University on Sept 30 next 

St Andrews — The Prime Minister, the Right 
Honourable Stanley Baldwin has been elected Chan 
cellor of the University and has written to Principal 
Sir James Irvme accepting the appointment 

Recently Mr Paul F Williams, a well known 
engineer and business executive of Chicago, Illinois, 
established the Paul F Williams Research Foundation 
Fund for the promotion of scientific research at Purdue 
University, West Lafayette Indiana This fund pro 
Tides for several one thousand dollar annual research 
fellowships At least two of these will be available for 
physical research in the Graduate School of the School 
of Boienoe This is but one of the many evidences of 
the business man’s interest in the building of a research 
centre at Purdue University, where knowledge may be 
created through fundamental research and applied 
through industrial research 
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Calendar of Patent Records. 

February 9, 183a — During the steam carnage 
boom that started about 1821 and lasted some years, 
several companies were formed and projected to run 
lines of coaches 1 he London and Birmingham Steam 
Carnage Company built in 1833 a coach of the type 
invented by Dr William Church of Birmingham, and 
patented by him on Feb 9, 1832 The coach had a 
single front wheel and was earned on air springs , its 
dnvmg wheels were 8 ft 8 m in diameter, and had 
elastic runs and spokes , they were mounted on 
separate axles and geared by chains to the engine 
shaft The carnage did not prove very successful and 
was not used after a few short tnals 

February 10, 1801 — Green houses for vines and 
other plants come into general use during the 
eighteenth century Phe first patent for a hothouse 
was granted on Feb 10, 1801 to James Anderson, the 
editor of the rare periodical The Bee , or Literary 
Weekly Intelligencer, 1791-94, and the author of 
several agricultural works 

On the same day, Feb 10 1801, the first patent 
for a fire resisting safe was granted to Richard Scott, 
a colonel in the employ of the East India Company 
The safe consisted of an outer casing with double 
walls of metal and a filling of charred wood soaked 
in an alkaline solution, and an inner meted box 
supported on all sides by pins 

February to, 1835 — A great improvement was 
made m the oandle by the invention of the plaited 
wick, which became untwisted and consumed as the 
oandle burnt The invention was patented m France 
by Cambac^ rte on Feb 1 0, 1 826, but it does not appear 
to have reached England until some years later 

February 13 1849 - During the first half of last 
century especially after the invention of photography, 
the forgery of Bank of England notes was very 
common and many inventors applied themselves to 
the problem of devising means to circumvent the 
forgers and safeguard the public The new issue of 
notes which was made from the Bank in 1865 was 
printed on paper manufactured according to a process 
patented by William Brewer and John Smith on 
Feb 12 1849 in which the design for the water 
mark is engraved on steel dies and transferred by 
stamping to brass plates fitted within the paper 
making moulds 

February 14, 1780 — The well known letter copying 
press was patented by James Watt on Feb 14, 1780 
The patent specification describes, m addition to the 
usual screw press, a rolling press, which is the form 
that Watt himself preferred to use 

February 14, 1876 — Several claimants, notably 
Reis m Germany and the Italians Manzetti and 
Meucci, dispute with Alexander Graham Bell the 
right to be called the inventor of the telephone, but 
it was undoubtedly on Bell 0 experimental work and 
his United States patent of 1876 that the coramer 
cial development of the telephone is based, and from 
which its use as a practical instrument dates Bell’s 
application for his original patent and a caveat from 
Elisha Gray for a similar invention at whioh he had 
arrived independently were filed in the U S Patent 
Office on the same day, Feb 14, 1876, within an hour 
or two of each other, but the actual times of fllmg 
were sufficiently well authenticated to enable the 
Patent Office authorities to pronounce definitely m 
favour of the priority of Bell, and his patent waa duly 
sealed Applications from Gray, Edison, Dolbear, 
Berliner, and others, followed in quick succession, and 
heavy litigation waa only settled by the Bell Company 
buying up the whole senes of inventions ^ 



February 9, 1929] 


NATURE 


Societies and Academies. 

London. 

Royal Society, Jan 31 — S Chapman On the 
theory of the solar diurnal variation of the earth’s 
magnetism A * drift -current ’ theory is proposed, 
which may account for the major part of the solar 
diurnal magnetic variation, but at present a decision 
cannot be made between this and the ‘ dynamo ’ 
theory , both theories require that the diurnal con 
veetive motion in the conducting layer differs largely 
in phase from that observed in the lower atmosphere 
— G M B Dobson, D N Harrison, and J Lawrence 
Measurements of the amount of ozone in the earth’s 
atmosphere and its relation to other geophysical 
conditions Daily observations of ozone in the upper 
atmosphere show that there is a well marked area, 
with much ozone, immediately to the west of cyclones, 
while ozone is generally small m anti oyclonee Polar 
air currents in upper atmosphere are generally associ 
a ted with muoh ozone and equatorial currents with 
little There is large annual variation in amount of 
ozone in high latitudes, but very little m low In 
autumn the amount of ozone is nearly uniform over 
the hemisphere — S Chapman and J M Stajg On 
the variability of the quiet day diurnal magnetio 
variation at Eskdalemuir and Greenwich Corre 
spondmg daily values of percentage departure of 
actual from the ‘ normal ’ range of diurnal solar mag 
netic variation (AR) for the same element at the 
observatories are closely correlated, whereas there is 
much leas correlation between correspondujg values of 
A R for different elements at the same observatory 
Actual range (R) or A R sufficiently characterises daily 
variation at any season, because variation is the same, 
except in Scale, on days of large as on days of small 
range — L H Gray The absorption of penetrating 
radiation Adopting the hypothesis that penetrating 
radiation is a type of y radiation, its absorption in the 
atmosphere is investigated from the theoretical point 
of view — R d’E Atklmon The probability of excita 
tion by electron impact Starting from the quantum 
theory point of view, a method is developed of 
analysing the results obtained by the Townsend type 
of experiment, in which currents of the form » = i 0 e** 
are found on varying the distance x between two 
parallel plates m a gas at comparatively high pressures 
— N W McLachlan Pressure distribution in a fluid 
due to the axial vibration of a ngid disc Pressure 
distribution throughout the hemisphere on each side 
of a ngid disc, vibrating in a circular aperture in a 
plane wall of infinite extent, is considered When 
wave length is large compared with diameter of disc, 
pressure distribution is uniform over any hemispherical 
surface distant several diameters from disc When 
wave length is comparable with diameter, pressure 
decreases with increase in angular distance from axis 
In general, the central zone is the only one of import 
ance — J D Cockcroft 8km effect in rectangular 
conductors at high frequencies At high frequencies 
the surface of the oonductor becomes a stream line in 
the magnetio field, and the problem of distribution of 
currentbeoomes analogous to an electrostatic problem, 
surface current density corresponding to electrostatic 
surface density, whilst depth of penetration is the 
same os for infinite strips — L Rosenhead Systems 
of line vortices m a channel of finite breadth The 
investigations deed with a K&rmAn street of vortices, 
or unsymmetrioal double row, m a channel of finite 
breadth A discussion on the symmetrical double 
row has also been incorporated — T P Hildltch and 
N L Vidyartbi (1) The products of partial hydro 
genatkm of some higher monoethylemc esters A 
method has been worked out of determining the con 
stitution of the isomeric acids produced m hydro 
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genation of derivatives of the oleic senes Methyl 
esters of oleic, palmitoleic and erucio acids each yield 
a mixture of three position isomendee, namely, the 
original acid, and the two acids m which an ethylenie 
linkage is in either of the positions adjacent to that 
originally occupied The bearing of this upon the 
general theory of contact action at solid surfaces is 
considered , the opposite geometrical lsomende of 
original ethenoid acid, and also formation of position 
isomers, seem to be due to dehydrogenation of freshly 
formed saturated ester prior to desorption from cata 
lyst — (2) The products of partial hydrogenation of 
some higher polyethylemo esters. The various ethe 
noid bonds are not usually hydrogenated at same 
rate, and the isomerisation phenomena discussed 
above are encountered These complications are not 
sufficient seriously to interfere with the utility of the 
method as a means of determining constitution of 
polyethylemo derivatives — P K Kichlu and D P 
Achtrye Infra red radiations of aotive nitrogen 
Photographic investigation of the spectrum from 
X7500 to \8900 shows that it is an extension of the 
first positive group of nitrogen in the green, yellow, 
and rod regions The most important group of lines 
of atomic nitrogen at about X8200 is absent — 
T H Havelock The vertical force on a cylinder in a 
uniform stream The method of successive images, 
taking images alternately in surface of cylinder and 
in free snrfaoe of stream, is used Tho method can 
be applied to any submerged body for which image 
systems are known — R C J Howland Stress systems 
in an infinite strip — A H Wilson Perturbation 
theory in quantum mechanics The convergence of 
the series of perturbations, is discussed Though the 
senes is not in general convergent, yet it usuallv 
possesses an asymptotio character, and its use iJ 
therefore justified — O W Richardson and K.eDas 
The spectrum of H, the bands analogous to the 
orthohehum line spectrum — O W Richardaon and 
P M Davidson The Binglot bands of the hydrogen 
molecule (1) The strongest two band systems in the 
spectrum of H, belong to 3 to 2 electron transitions 
analogous to those of the parhehum line spectrum The 
properties of the final state are given with great accuracy 

Linnean Society, Jan 3 — C E Moss A new genus 
of the Hydroehantacew from the Zambezi The 
freshwater plant discussed was collected in the River 
Zambezi, at its confluence with the River Lmyanti, at 
Kazangula, above Livuigstone, in Rhodesia It was 
growing, stammate plants here and pistillate plants 
there, on the water margin of a reed swamp, m water 
about three metres deep Apart from the flowers, 
the whole plant was submerged The petals are 
broad , the stamens number twelve, and are of four 
different sizes , six staminodes, three large filament 
like ones and three small scale like ones, occur in the 
pistillate flower Moreover, the new plant is remark- 
able by its elongate and ligulate leaves, its elongate 
and terete peduncles, and its cylindrical and mono 
phylloua spathes all covered with soft conical pro 
jeotions The plants appear to be identical with the 
type-specimen of Boottta muncata Wright 


Paris 

Academy of Sciences, Jan 7 — A Lacroix The 
existence of teotites at Cambodia their morphology 
A r6eum6 of the results of the examination of 1760 
specimens, giving an account of the shape, fracture, 
and rTVftjJringa The question of origin in reserved for 
- J * Fichot The extension of tge 


later diactasion.— 


method of geographical engineers to tense c 
fourth order —A. Sbodpla was ejeotcd correepc _ 
for, the Section of Meohaaii*, and William Bowie 
I eerviepoiMferd for the Seotwp of Qeography apd 
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Navigation — Paul Palana Spherical operations and 
para tactic congruence — Ch Blochs Ruled surface* 
having skew cubic* for asymptotes — V Smirnoff 
The limit values of analytical functions — Souls i 
The comparison of various theorems on Taylor’s 
series — 0 D Kellogg and Florin Vaailesco Contn 
butmn to the study of the capacity and of Wiener’s 
senes — A Demoulln A class of congruences — Jules 
Drach The transformation of partial differential 
equations of the second order by the explicit use of 
the charactenstic variables of Ampire — Arnaud 
Denjoy A class of analytical functions — Alexandre 
Kovanko The approximation of generalised nearly 
periodic functions — A Gay The slow, non per 
raanant movement of any cylinder m a viscous 
incompressible liquid —Ernest Etclangon Experi 
ments m optical reflection and the asymmetry of 
space — Ludovic Gaurier Limnological studies m the 
French Pyrenees — Th De Donder The photonic 
field and the relativist generalisation of the undulatory 
mechanics of Dirac — A F JoffdandA N Aridnieva 
Experiments on the polarisation of electronic waves 
The negative results from these experiments con 
ceming polarisation either by reflection or by the 
magnetic field are m full agreement with the im 
dulatory theory of matter developed by C G Darwin 
and bv J I Frenkel — J Frenkel The impossibility 
of polarising tho cathode ravs by reflection — Henri 
Gutton The properties of ionised gases in high 
frequency fields — Jean Thibaud The effect of 

C od ic concentration and expansion produced by a 
jltudmal magnetic field on a bundle of slow 
electrons The effects produced on the trajectory of 
a bundle of slow electrons passing through the 
magnetic field produced by a coil carrying a con 
tinuous current resemble those produced on a ray of 
light passing through a lens, the convergence of which 
varies continuously — Ldon and Engine Bloch Inter 
combinations and new terms in the spark spectrum 
of sulphur, S II — J Dufay The absorption spectrum 
of oxygen and of ozone in the ultra violet region — 
V Dolejiek and K Pestrecov The tendency of the 
values of the discontinuities of the K absorption of 
the simple bodies — Henri Belllot Influence of the 
nature of the fixor on the development after fixing 
of inverted or solarised photographic plates — P 
Dejean The study of mechatucal properties as a 
means of following the transformations of brasses 
containing 57 5 63 5 per cent of copper Crushing 
tests at varying temperatures up to 900° C have been 
carried out and the results given in a graph m which 
the crushing strength is plotted against temperature 
for several alloys The curves show a point of m 
flection at 476° C common to all the alloys, and a 
higher point, 685° 783°C .varyingwith the composition 
of the alloy — Albert Roux and Jean Cournot The 
internal transformations of a copper aluminium alloy 
Details of X ray studies of a copper aluminium alloy 
(90 copper, 10 aluminium) after various kinds of heat 
treatment —Pierre Johboit The application pf the 
theory of Smits to the allotropic varieties of phos- 
phorus The author contends that this theory, 
although attractive, is not m accord with the known 
fstbts concerning the allotropic varieties of phosphorus 
It is regarded as proved that there are four varieties 
of solid phosphorus, namely, white phosphorus, 
ordinary red phosphorus, pyromorphio phosphorus 
and Bridgmann’s black phosphorus — CWment Duval 
A oobaltio monammino Werner has classified the 
cobaltiamm me* in seven series containing decreasing 
quantities of ammonia Up to tho present, no example 
has been known of the type (Co NH, X # ) M, 
The preparation of a representative of this series 
is described, sodium oobalti amihomoborate 
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(Co(BO,) l NH,)Na, — R. Locquln and V Csrcfas* • 
Some derivatives of hydantoinaoetio acid — Max and 
Mlchsl Polonorikl 3 Chlorotropane and the non- 
existence of Hesse's bellatropms — J Orcel and GU 
Rivers The microscopic study of the complex 
copper silver minerals of Colquijiroa (Peru) — Robert 
Glbrat The variation with direction of the capillary 
constant of smectic bodies An application of the 
Gauss theory of capillarity to smeotio bodies — 
Maurice Blumenthal The succession and distribution 
of the tectonic units of the Mediterranean elope of the 
Betic Cordilleras between Grenada and Gibraltar — 
G Nicolas An endophyte of Lunularta crueutta — 
N N Kourtlakoff The influence of the relief of the 
soil on fertility — P Mail and P Bvent Chlorosis m 
cultures on land under sewage irrigation its cause 
and cure This can be remedied by addition of iron 
salts — Harald Okkels The existence of a morpho 
logical specialisation at the level of the vascular pole 
of the renal glomerule in the frog — J Andr4 Thomas 
The reactions of grouped living beings The action 
of some alkaloids on Convoluta Roeeoffenets — F 
Holweck The production of monochromatic X rays 
of great wave length Quantitative action on micro 
organisms Study of the action of X rays of 4 8 A 
on the pyocyamc bacillus The results for rays of 
4 A and 8 A are shown on separate curves and com 
pared with the calculated curves — A Lacassagne 
The action of X rays of great wave length on micro 
organisms The establishment of exact statistics of 
the mortality of the irradiated bacteria A discussion 
of the technique necessary for exact determinations — 
Mme P Curie The study of the probability curves 
relating to the action of the X rays on bacilli A 
mathematical discussion of the matter m the two 
preceding papers — S Mutermilch and Mile E 
Salomon The local formation of antitoxins in the 
cephalo rachidian fluid Thevasculo meningeal barrier 
is impermeable to blood antitoxins formed m the 
animal organism as the result of the inoculation of 
anatoxins in the (lentoneal cavity The apuearanoe 
of antitoxins m the cephalo rachidian fluid of animals 
vaccinated by the mtra meningeal method is due to 
their local production by cells the nature of which 
has still to be ascertained —George* Tixler The 
spectrographic verification of the activation of ergo 
sterol under the influence of irradiation by ultra 
violet rays The curve of transmission of the 
ultra violet rays and the curve of antirachitic 
activity, considered as a function of the time of 
irradiation, are parallel at first, and then deviate from 
each other as the time increases The maximum of 
antirachitic activity does not correspond with the 
minimum transparency 

Leningrad 

Academy of Science* ( Comptee r endue, No 23) — 
A A Belopolskij Changes in the spectrum of the 
star a* in the constellation Canes Venatioi Observa- 
tions of venations in the intensity of certain lines in 
the spectrum — N Gajevskaja i Some new pelagio 
infusoria from Lake Baikal Descriptions of three 
new genera and four new species — C Flerov The 
diagnostic characters m the genus Caprtolue Frisch 
(fam Corvid® ) Revised diagnoses of the genus and 
of its two species, CapreoUu oapreolue (Linn ) and 
0 pygargue (Pallas), the latter with three subspecies — 
J Gueronimus The multiple polynome deviating 
least from the zero and with two first coefficients 
given — B Schtylko A method of determination of 
fossil remains of Teleostei In many cases it is 
possible to use for the identification of fragmentary 
fossils of Teleostei the shape and sculpture of soalss ; 
several examples are analysed. 
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Forests and the Royal Commission 
on Agriculture in India 

S EVERAL aspects of the Report of the Royal 
Commission on Agriculture m India have 
already been commented upon in Nature (July 24 
Aug 4 and Nov 17 1928) The position of forestry 
m the different Provinces is dealt with m the ap 
propnate sections and the evidence before the Com 
mission has recently been published Perhaps the 
first point which strikes a forester after reading the 
chapter on forests in the Report of the Commission is 
the Commission s apparent acceptance of the defim 
tion of forest as areas producing large timber 
Many of the forests of the plains the Com 
missioners remark arc forests only in name Few 
timber trees are to be found m them but they pro 
vide a certain amount of fuel and grazing It is 
to be hoped that this definition will not come to be 
accepted for the forests of the British Empire 
In the most intensively managed forests irksome 
European countries the definition of forests m 
< ludes both categories and it has come to be recog 
msed as the result of much bitter and costly 
experience that the management of the second 
category the fuel and grazing grounds is often 
the most difficult It caimot be left to either the 
village community or to the civil officers For the 
efficient management and improvement of such 
forest areas the highest professional talent coupled 
with administrative experience and great tact is 
required It is for this reason that we find m some 
parts of Furope semor executive officers possessed 
of these attributes delegated to the charge of 
forest areas forests only m name as the 
Commissioners term them of which the sole reason 
of maintenance is the provision of fuel and grazing 
for the agriculturist In fact such forest areas for 
they are unquestionably accepted as forests coming 
within the work of a Forest Department are as 
necessary for the well being of the agriculturist as 
the big timber forests the produoe of which is re 
quired for the industrial sections of the community 
In connexion with the timber forests it is stated 
with truth that the bulk of the areas are inaccessible 
to the vast majority of cultivators This is an 
obvious fact (not restricted to India alone) and the 
inevitable aftermath of ill regulated expansion of 
agricultural lands in the past with no due provision 
being made by the reservation of blocks of forest 
in suitable positions even though situated on land 
adapted to agriculture This has been the history 
of the past development of agricultural India 
Between the sixties and eighties of last century, 
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forest officers often directed attention to the point, 
but their voices went unheard when balanced 
against the clamour for the land and the revenue 
to be obtained from it by the development of agn 
culture It is, however, inoorrect to state that the 
distances of the timber forests and the difficulties 
of transport “ result in the great mass of the 
agricultural population deriving little or no direct 
benefit from the forests proper” In many 
countries, the mam forests nowadays are situ- 
ated in the hilly regions and serve to protect the 
souroes and catchment areas of the chief rivers and 
their tributaries The agriculturist in the plains is 
directly dependent upon the water from these areas, 
although, as often in India, he may be situated 
several hundred miles distant The maintenance 
of an even flow in the rivers and in the spring level 
of the underground water which feeds innumerable 
tanks and wells used for watering the crops m India 
would certainly undergo a drastic change for the 
worse were the distant timber forests to disappear 
The observations, questions asked of witnesses, 
the deductions arrived at by the Commissioners, 
and their recommendations on the subject of the 
forests in their relation to agriculture, are of oon 
siderable importance, since the latter forms the basic 
industry of the country Briefly, the chief subjects 
considered may be enumerated as grazing, fuel re 
quirements and their nature, and the question of the 
formation of forest areas, the object of which should 
be the provision of grazing and fuel on a regulated 
basis of management There is much else in the 
Report of interest to the forester, but here we 
confine ourselves to the three points mentioned 
The Commission devoted considerable attention 
to the forest grazing business and to the efforts 
which had been made by cutting and baling grass 
from the forest to induce the villagers to make use 
of the dry grass instead of taking the cattle out 
dady to the forest ,So far, the villager has per- 
sistently refused to make use of baled grass or to 
alter his age long customs He accepts it as an 
inevitable ration m times of famine when distance 
precludes him from sending his cattle to the forests, 
which are thrown open to all the animals which can 
reach them In many forests of the country, serious 
harm has resulted from the excess grazing of animals 
in the forest, under which all young growth is 
browsed and the soil becomes beaten down and 
hardened under the hoofs of successive generations 
of animals “ It is,” say the Commissioners, 
“ from the Forest Department more than any 
other that complaints are hoard of overstocking of 
grass land with animals of no economic value, for 
No 3094, Vol 123] 


this is a subject that is being constantly forced 
upon their notice m the extensive grazing areas 
under their control ” The forest offioer, perforce, 
sees most of this grazing business, since he has to 
provide for the animals But it is surely an anomaly 
to fix the responsibility for the failure of the vil- 
lager to make use of baled grass or to improve his 
herd of animals upon the forest officer , and yet suc- 
cessive famine and agricultural commissions, etc , 
have done so m this matter of cattle and grazing 

The forest offioer is, however, not responsible 
for the village or villagers and their agricultural 
methods The onus in this respect bee with the 
agricultural departments, and m earlier days rested 
entirely upon the civil district officer The re 
markable increase in the numbers of the cattle, 
sheep, and goats throughout the country, following 
upon the settled order introduced and maintained 
by the British, could not perhaps have been fore- 
seen , but whenever the question has come up 
during the past half century, those who should have 
been responsible for the development of agriculture 
m all its phases, including animal husbandry, simply 
followed the old methods of the natives, and the 
forest officer was ordered to make provision for 
grazing, which each decade became heavier, once 
the villager had entirely destroyed, by over 
utilisation, the grazing lands in his vicinity 

The Commissioners accept, however, the con- 
tinuance of forest grazing “ Since,” they write, 
“ it cannot be doubted that grazing in forosts will, 
for a very long time to come, be an important 
feature of forest economy, we consider it essential 
that the intensity of grazing, consistent both with 
the proper development of the forest and the 
preservation of desirable grasses, should be deter- 
mined as soon as possible The Chief Conservator 
of Forests m the United Provinces informed us that 
knowledge in both these respects is at present 
defective ” Yet, it may be pointed out, the answer 
was supplied (paragraph 183) by the Chief Con- 
servator of Forests of Bengal, who, in referring to 
the deterioration of forests through exoessive 
grazing, observed “What appears to bo light 
grazing in terms of head of cattle per acre is, in 
practice, concentrated near the village, in stream 
beds and grassy blocks , the last two being just 
where it does most harm ” How could it be other 
wise ? The cattle leave the village in charge of an 
urchin or two soon after sunrise and return in the 
red evening light as the sun is dropping on to the 
horizon Two to four miles from the village i» 
the utmost reached 

The fuel or firewood (for it is chiefly the latter) 
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question is to some small degree analogous to that 
of the fodder one One factor governs both, so far 
as the agriculturists dwelling away from forest areas 
are concerned, and this is the cost of carnage of 
the materials Suggestions are made to the railway 
management upon this head As is well known, 
over large tracts of India the only fuel used is 
oowdung In the past the forest officer has often 
w o wed ignorant censure for his inability to help 
to change this state of affairs whereby the manure 
of the fields is used to cook the food of the agncul 
tunst Of course, the problem is one for the 
Agricultural Department and its experts to deal 
with , but the Commissioners, although recom- 
mending methods of dealing with the provision of 
grazing and fuel lands, frankly show up the true 
position when they write (in connexion with the 
Central Provinces) “ A scheme to place at the 
disposal of the people cheap firewood from fuel 
depots at convenient centres m order to remove 
the need for burning cowdung has not met with 
encouraging results The continuance of this lm 
memorial custom with firewood stacked almost at 
their door suggests that it is not lack of firewood 
which robs the soil of valuable manure ” ! 

The Commissioners refer to the deplorable results 
of shifting cultivation (a matter which has already 
been treated upon elsewhere in Nature), and they 
deal at some length with suggestions for improving 
the supply of fuel and grazing for villages when it 
is deficient throughout the oountry Their recom 
mendations, put briefly, are that areas should be 
earmarked and maintained for this sole purpose 
They realise that their suggestion us not a new one , 
that m Bombay this method was already under 
trial, the areas so maintained being termed ‘ Minor 
Forests ’ , whilst in Madras the so called poor scrub 
forests and grazing lands were being pl&oed under 
‘ panchayet ’ (that is, village) management 

The Commissioners express no opinion as to the 
better form of management, that is, whether this 
type of forest area should remain under the Forest 
or Civil Department, but they advocate a study of 
the subject of establishing this type of ‘ minor 
forest ’ in order that each village will enjoy easy 
grazing and cheap fuel In these recommendations 
they will certainly have the hearty sympathy and 
the cordial support of the Forest Department 
But, in conclusion, the warning note with which 
this article commenced may be sounded once again 
Grazing and fuel areas, the primary object of which 
is to supply the requirements of a collection of 
individuals forming a village community who re 
gard the area as their own property, require the 
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most careful expert supervision and management 
if they are to continue to fulfil the objects of 
management Onoe relax the supervision and each 
individual will exert himself to get his share The 
Commissioners m dealing with Bengal appear to 
realise this They write “ But it is not easy to 
oonvince the villager who needs fuel and the pro 
pnetor who needs oash, that temporary self denial 
will be more than repaid later on ” i 


The Theory of Atoms 

The Greek Atorrusts and Epicurun a Study By 
Cynl Bailey Ppix+619 (Oxford Clarendon 
Press , London Oxford University Press, 1928 ) 
24s net 

T HE brilliant achievements of Hellenic genius 
in literature art, politics philosophy and 
mathematics have cast a reflected glory upon those 
Greek theories which may be considered as lying 
within the province of natural science This i% 
fulgence is apt to tiro our mental retina, aad wo 
are perhaps too prone to assume an inherent 
luminosity where, in point of fact, none exists 
There is a tendency easily comprehensible but 
nevertheless entirely illogical to imagine that, 
since the Greeks excelled in philosophy, a similar 
excellence is to be found in their scientific attitude 
and theories It was, however, long ago pointed 
out by Whewell that “ as soon as they had intro 
duced into their philosophy any abstract and 
general conceptions, they proceeded to scrutinise 
these by the internal light of the mind alone, with 
out any longer looking abroad into the world of 
sense They ought to have reformed and fixed 
their usual conceptions by observation they 
only analysed and expandod them by reflection ” 
Without going bo far as to agree with his conclusion 
that ‘ the whole mass of Greek philosophy there 
fore Bhrmks into an almost imperceptible compass 
when viewed with reference to the progress of 
physical knowledge,” we may yet admit the general 
truth of his criticism , and we should take especial 
care not to read into the ancient theories concep 
tions which are essentially modern 

There is, however, a more serious defect in Greek 
science than tins irrepressible habit of dispropor- 
tionate speculation It is that the Greek attitude 
towards Nature was co a large extent irrational, 
not merely in the riotous effloresoenoe of Neo 
Platonism but even in the greatest philosophers 
of the classical period Classical scholars may 
possibly regard this statement as heretioal, but 
it would be easy to give chapter and verse to 
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confirm it Indeed, Prof Lynn Thorndike, in his 
excellent “ History of Magic and Experimental 
Science,” has already observed that Greek science 
was riddled with superstition, magic, astrology, 
and occultism of all kinds “we cannot explain 
away the vaganes of the Timetns as flights of poetic 
imagination or try to make out Aristotle a modem 
scientist by mutilating the text of the History of 
Animals " Hellas bequeathed to civilisation the 
priceless gift of logical deduction, but lacked the 
spirit of modern science “ Everything,” said 
Thales, 1 is full of gods ” 

Lastly, Greek science made no effective use of 
experiment, even if it did not actually despise it 
The technical ability of Greek craftsmen is undeni 
able, and we are certain, therefore, that the philo 
sophers could have found plenty of material for 
experiment if they had but realised its importance 
This realisation was, however, not vouchsafed to 
them , nor, in fact, did it permeate the body 
scientific until comparatively recently Even so 
late as the eighteenth century, we read, the pro 
fessor of chemistry at the Jardm des Plantes never 
soiled his fingers with chemicals — he left that to 
an inferior personage, the demonstrator 

Having said the worst of Greek science we can 
the more readily agree that its chief theory, that 
of atoms, is free from the gravest of the three 
defects enumerated above , for on its physical 
side it cannot in any legitimate sense be described 
as tainted with superstition The atomic theory, 
especially perhaps in the form given to it by 
Democritus, has undoubtedly a right to be regarded 
with reverence by men of science, for although the 
modem theory is related to that of the Greeks much 
as a man is related to one of his simian ancestors, 
the continuity is unbroken from Leucippus to 
Dalton Mr Cyril Bailey’s fine study of atomism 
will consequently be of as great interest to men 
of science as to students of the humaiuties , and 
the former will particularly welcome the restrained 
way m which he makes his comparison between 
the ancient and modem theories “ Ancient 
speculation,” he frankly admits, “ is a very different 
matter from modem research at its best it rested 
in the main on a priori reasoning, and though 
observation and even experiment may have given 
some knowledge of detail, they had little place in 
the development of the larger fundamental theories 
And not only do methods differ, but the funda 
mental conceptions of the atom m the ancient 
theory and modem chemistry are widely divergent ” 
To this ' gesture ’ it would be churlish not to reply 
with an equally frank admission that Newton and 
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Dalton ultimately owed their inspiration to 
Leucippus, Democritus and Epicurus, and that 
but for the speculations of ancient Greece the 
modem theory may never have seen the light It 
is, in truth, a pleasure to be able to follow Mr 
Bailey through the pages of his story without 
feeling that we are swerving from our allegiance 
to those two geniuses who established the atomio 
theory as we know it 

Mr Bailey first describes the antecedents of 
atomism and then passes on to Leucippus, who, 
he says, regarded himself, and was generally con 
siderod m antiquity, as a mediator between the 
Eleatic Monism of the successors of Parmenides 
and the Pluralism of Empedocles and Anaxagoras 
The atomic theory, as conceived by its founder, 
Leucippus, was ‘ a reconciliation of those many 
antinomies which had sprung up m the course of 
earlier discussion, the One and the Many, change 
and permanence, division and continuity, the 
senses and thought ” Democritus elaborated the 
theory into a more or less universal system Re 
ceiving it from Leucippus as a rather crude and 
tentative speculation, he left it m a highly de 
veloped and strengthened form “ with him, 
Atomism as Buch reached its highest development 
in Greece ” In the hands of Epicurus, to whom 
more than half the book is devoted, the atomic 
theory became even more complex, and although 
the physical hypotheses which it expounds are of 
extremely great interest, the scientist cannot bnng 
himself to approve of such devices as the postula 
tion of a ‘ swerve ’ m the path of the atoms, m 
order to escape from the determinism of Democritus 
It is of course in this and similar respects that the 
modem theory differs so much, not merely in form 
but also m spirit, from the great scheme so lucidly 
and beautifully described by Lucretius That 
free will has its explanation m the deviation of 
atoms from a rectilinear path is conceivable, but 
as a scientific hypothesis it is merely useless 
Dalton’s theory is very much simpler than that 
of Epicurus, because it assumes less and attempts 
to explain less . yet m point of fact it has explained 
much more 

It would be an impertinence for us to offer any 
opinion upon Mr Bailey’s conclusions from the 
literary point of view , but from that of science 
we may thank him for an unusually clear exposi 
tion of the birth and early life of one of the greatest 
of scientific theories His book must be for many 
years the most authoritative on the subject, and, 
unlike many ‘ authorities,’ it is a delight to read 
E J Holmyabd 
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Solutions and Heat Engines. 

Oases and Liquids a Contribution to Molecular 
Phystcs By Dr J S Haldane Pp xv + 334 
(Edinburgh and London Oliver and Boyd, 
1928 ) 18* net 

T his volume originated in the attempts of 
the author to apply current conceptions of 
oemotio pressure to physiological processes He 
appears to have been led on from one subject of 
physics to another, and to have found difficulties 
at every step The source of these difficulties is 
apparently to be sought in a tendenoy to take the 
elementary statements m text- books as represent- 
ing the best knowledge on a subject, whereas in all 
such elementary instruction it is usually necessary 
to strip the subject bare of all complications It 
may perhaps quite rightly be urged that this 
simplification is earned to excess, and that it does 
often mislead a student For example, van ’t Hoff, 
in his desire to show that for dilute solutions there 
was a close analogy between the laws of osmotic 
pressure and those of gases, concentrated attention 
on such oases and bent all his energies to demon- 
strate this analogy m all its details and the con- 
sequences of it By domg this he was able to show 
that the resemblance between the two phenomena 
was so complete, not only qualitatively but even 
quantitatively, that there could be no doubt that 
osmotic pressure and gas pressure were due to the 
same cause But at the same time the considers 
tion of more oomplio&ted cases was left on one side, 
and suoh cases were -often forgotten 

Of course, when concentrated solutions are con- 
sidered, there are difficulties, just as there are for 
gases , but this does not take away the importance 
of the truth that the gas theory of osmotic pressure 
is the only theory from which it has been possible 
to calculate the pressure Moreover, any other 
theory which may be put forward as an alternative 
explanation must not only explain the pressure 
but must at the same time explain away the effects 
that must arise from the molecular bombardment 
However, Dr Haldane will have none of this 
The theory to him “ is inherently unintelligible ” 
He resuscitates the old idea that the pressure goes 
the wrong way He will see that his objection is 
invalid if he will consider that the effect of the 
bombardment is to tend to expand the volume of 
the solution, and that therefore if water can flow 
in through a membrane it will do so 
Similarly, Dr Haldane is ‘ up against ’ van der 
Waals : " van der Wa&ls’ interpretation of his equa- 
tion is, however, not only very improbable, but . 
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would make it impossible to extend the dynamical 
theory to the phenomena observed in liquids ” 
“ The theory of van der Waals treated gases as if 
they were already liquids, and it oould thus give 
no account whatever of condensation to the liquid 
form, or of a critical temperature ” 

Statements such as these are not of rare occur 
rence, but may be taken as characterising Dr 
Haldane’s attitude towards his subjeot It is 
when he comes to oonsider Carnot’s principles and 
the ideal engine by whioh Carnot demonstrated 
them that his antagonism to physical conceptions 
is most oonspiououB and startling He makes much 
of the fact that it is not possible to make suoh an 
ideal engine The valid conclusion to draw is that 
no real engine wdl have an efficiency so great as 
that demanded by Carnot (and by those who trans- 
formed his views to suit the law of conservation 
which was unknown to Carnot) Dr Haldane 
claims to show “ that existing kinds of hea^ 
engine can, as a matter of fact, work far jnore 
efficiently between two temperatures than a Carnot 
engine ” We fail to follow how he comes to this 
conclusion, especially as m the engines described 
by him the formula which he himself gives indicates 
only half the Carnot value for a given pair of 
temperatures There is some confusion here whioh 
requires further elucidation But assuming the 
validity of Dr Haldane’s claim, we would oommend 
it to the attention of central heating engineers, for 
there should be commercial profit in it 


The Geology of Southern Africa. 
Geologie der Erde Herausgegeben von Prof Dr 
Ench Krenkel Qeologte Afnlcas Von Prof 
Dr Ench Krenkel Zweiter Ted Pp xu + 
463-1000 + Tafeln 22 37 (Berlin Gebriider 
Bomtraeger, 1928 ) 46 gold marks 
OUTH AFRICA is of special geologioal interest 
from its simplicity and symmetry of structure, 
its instructive senes of pre Palmozoio rocks, its 
Karroo formation, with a succession of terrestrial 
deposits ranging from the Carboniferous to the 
Jurassic, and with important fossils, glacial beds, 
and vast lava sheets, the dues given by its Crete - 
oeous beds as to the arrangement of ooean and 
oontinent in the South Atlantio region during the 
Upper Mesozoio, and its unique mineral deposits 
of diamonds, gold, platinum, and chromium, and 
its vast stores of coal The seoond volume of 
Prof Krenkel’s “ Geologic Afrikas ” has been 
appropriately devoted to Sopth Africa, whioh, 
owing to its unity, is well adapted to monographic 
el 
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description The area described lies south of the 
Lower Zambezi, and farther west is bounded in 
general by the southern watershed of the Congo , 
the book therefore deals with Northern and 
Southern Rhodesia, all the Union of South Africa, 
and Mozambique, of which the treatment is pro- 
portionately briefer than the rest 
The country consists of a high interior plateau 
bounded by a belt of lowland which oontains many 
marine deposits — Devonian and Carboniferous in 
the Cape, and Cretaoeous and Kainozoio in Natal, 
Mozambique, and along the western coast Marine 
rooks have often been reported on the plateau, and 
some of pre-Palieozoio age are accepted by Prof 
Krenkel on lithological evidence which is perhaps 
inconclusive , the only strong case is for some beds 
containing fragments identified as Eurydesma near 
Keetmanshoop, which were described as marine 
by Sohroeder m 1908 ; m view of the significance 
of this occurrence, and the fact that reports of 
marine fossils from other localities, as from the 
Otavi Dolomite, have not been confirmed, a full 
account of the fossils from this bed would be useful 
The boundary between this coastal belt and the 
plateau has been generally known as the Great 
Escarpment, and Prof Krenkel in his interesting 
chapter on South African ph ysiography has renamed 
it the Rogerstufe, after the head of the Geological 
Survey of South Africa 

This volume has the advantage of following 
Dr du Toit’s “ Geology of South Africa,” 1926, 
but it shows full evidence of mdependent prepara 
tion The two works are on somewhat different 
lines, which make them usefully complementary 
Instead of the abundant photographio plates which 
illustrate du Toit’s volume, the chief illustra- 
tions provided by Prof Krenkel are a valuable 
senes of excellent geological sketch maps and 
sections The opinions of the two authors are 
most m conflict over the bearing of South Africa 
and South America on Wegener’s view that the 
Atlantio was formed by the westward drift of 
America Dr du Toit is a strong supporter of 
that theory Prof Krenkel, on the other hand, 
declares (p 613) that the mountain systems of the 
two areas differ in form, in the nature of their fold- 
ing, their tectonic divisions, age, and geographical 
arrangement, and holds that owing to these differ- 
ences the composition of these mountains of similar 
material is of no weight as evidenoe of their original 
connexion. 

Prof Krenkel agrees with Dr du Toit and differs 
from the late Prof Schwarz and others as to the 
age of the Water berg System, whioh he places in 
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the Paleozoic , he refers to the presence of some 
impressions that have been regarded as crinoid 
stems, but the evidenoe for them should be quite 
distinct to be admissible in view of the other in- 
dications that these beds are of terrestrial origin 
Prof Krenkel’a account is especially valuable in 
dealing with South-West Africa, for whioh Kaiser’s 
great monograph was not available to Dr du Toit 
The chapter on the eoonomio geology is brief m 
proportion to the rest , the description of the 
mineral deposits includes the platinum lodes whioh 
are the latest addition to South Afnoan mineral 
wealth, and promise a welcome source of supply 
of that sparse and necessary metal 
The bulk of the volume is oooupied by detailed 
descriptions of South Afnoan geology, which are 
full and dear and accompanied by well-selected 
bibliographies The work contains less original 
matter than the first volume, which included areas 
which Prof Krenkel had investigated personally , 
but it will form an indispensable work of reference 
to those interested in Afnoan geology 


Our Bookshelf 

The Development of the Human Eye By Ida C 
Mann (Published for The British Journal of 
Ophthalmology) Pp x + 300 (Cambndge At 
the University Press, 1928 ) 30s net 
As Sir John Parsons has made dear in his 
foreword, this is no ordinary book or compila- 
tion, but a record of onginal observation on a 
subject of great scientific interest and practical 
importance For several years, at meetings of 
the anatomical and vanous ophthalmological 
societies, Dr Ida Mann has been giving demon- 
strations on the development of one or another 
feature m the human eye, whioh attracted par- 
ticular attention by reason of the fullness of the 
evidenoe submitted and the lucidity of her exposi- 
tion of the facts and their meaning 
The admirable treatise Dr Mann has written is 
based upon Prof Ernest Fraser’s collection of human 
embryos Her treatise provides the most com- 
plete account we have of the histogenesis of the 
human retina, lens, vitreous and their investing 
membranes, and material for the oorrect solu- 
tion of scores of doubtful issues, whioh within the 
compass of a mere review it is not possible to 
enumerate Particular mention must be made of the 
241 illustrations, the great majority of whioh are the 
author’s own draugntmanship, remarkable alike 
for their dearness and adequacy, as well as for 
their artistic charm The Cambridge University 
Press has done full justice to Miss Mann’s drawings, 
whioh have been reproduced on a generous scale 
The book forms a valuable addition to our know- 
ledge in such an attractive form that it is certain 
to become a standard work for the student to read 
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and the practitioner to oonsult. Ithua useful 
bibliography 

The directors of the British Journal of Ophthal- 
mology are to be congratulated on promoting the 
publication of a treatise which not only reflects 
the greatest credit on the author and the Medical 
School at St Mary’s Hospital, but also adds dis- 
tinction to British ophthalmology 
Dtztonano di smonimi e composix o himtci con 
relative formole e pen molecolan e le termtnologie 
chtmtca, farmaceuttai, alchimistica Per Prof 
Calisto Craven Pp, vi + 310 (Milano Ulnoo 
Hoepli, 1928) 35 lire 

This book is divided into two parts, the first and 
larger of which is composed of a list, m alphabetical 
order, of upwards of 30,000 terms, consisting mostly 
of the Italian names of chemical compounds, 
together with their synonyms Included also 
are short accounts of tne origin and meaning of 
such words as acetifioation, acid, balsam, com- 
pound radicals, cupellation, extractives, liquation, 
refining, saponification, spirit, substitution, vitriol, 
eto Some of the commoner alchemistio and 
pharmaceutical terms are also explained The 
second part comprises two lists of the names, 
formulae, and molecular weights, (1) of those in- 
organic compounds, and (2) of those organic com- 
pounds, for which no synonyms exist 

A great amount of labour must have been ex 
pended m the compilation of this volume, but the 
results cannot be described as other than highly 
unsatisfactory The first part may be of some 
interest to the student of chemioal history, but 
throughout the book frequent errors occur in the 
formulae and in the moleoular weights Even the 
molecular weights of such simple substances as 
sulphurous aoid, fuming sulphuric acid, and 
aluminium phosphate are incorrectly given, and 
that of alumina is written 012 20 , aluminium 
carbonate and aluminium fluonde are allotted 
wrong formulae The symbol of boron is given as 
both Bo and B, and that of fluorine as both FI and 
F Moreover, in many instances, for example on 
pp 110 111, the items are arranged out of order 
The book would need very thorough revision 
before it could be reoommended 
British Museum ( Natural History ) Catalogue of 
the Ponttan Bonder of Europe in the Department 
of Otology By Dr Guy EUcock Pilgrim and 
Arthur Tmdell Hopwood Pp xu + 106 + 9 
plates (London British Museum (Natural 
History), 1928 ) n p 

Ths authorities of the British Museum of Natural 
History are to be congratulated on the form in 
which they are now issuing the catalogues of their 
palaeontological collections These now come out 
singly, each one dealing with a particular group 
or subjeot, in a bound volume very convenient 
both for handling and reference 
The latest to appear is an aocount by Dr Pilgrim 
and Mr A. T Hopwood of the Pontian Bovkto 
of Europe as far as the subfamilies Gazellin®, 
Pseudotraginse, Bubalidinw, Hippo traguue, Oer- 
vioapmue, and TrageUphnua. La the preface, 
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Dr Bather, lately Keeper of the Geological Collec- 
tions, utters a hope that this memoir is but the 
first of a senes to deal with the rich collections of 
Pontian mammals m the Museum — a hope that 
will be shared by all workers in this field While 
the catalogue deals chiefly with the actual speci- 
mens in tne Museum, due reference is made to 
types in foreign collections, so that the usefulness 
of the publication is enhanced The bulk of the 
work is of course a desonptive account of the 
species, with their diagnostic characters and a list 
of the matenal, thus fulfilling the pnmary duty of 
a catalogue, but there is, m addition, a short intro- 
duction which gives information of the classifica- 
tion followed, and hints at some of the difficulties 
which are involved m the handling of incomplete 
matenal There is a full and useful list of works 
consulted, and the illustrations are adequate 
No pnoe is stated on this volume, as it is in some 
It would be well to give this information as a 
uniform custom 

Dacta an Outline of the Early Civilisations of the 
Carpatho- Danubian Countries By Vasile P&rvan 

S p xi + 216+16 plates (Cambndge At tflb 
Diversity Press, 1928 ) 7 s 6 d net 
This little volume has been published as a per- 
manent memonal of the late Prof Pftrvan’s visit 
to Cambndge in 1920, when ho delivered a short 
course of lectures on the civilisations of the Car- 
pathian and Danubian oountnes Himself a native 
of Moldavia, where he was bom in 1882, he was 
imbued with “ a strange instinct for its Latimty ” 
Although he showed at an early age a high attain 
ment in pure scholarship, he devoted himself with 
untiring energy to the prosecution of excavations 
m the little-explored regions of Rumania De- 
tailed accounts of the results achieved by himself 
and the school of young men whom he gathered 
around him were published in a periodical, Dacia, 
which he founded himself , but his most com- 
prehensive account of Carpatho Danubian archaeo- 
logy was published under the title “ Getica ” Of 
this work the present volume is in effect a summary, 
covering the period from the middle of the Bronze 
Age down to and inoludmg the intrusion of the 
Romans For those who are unable to consult the 
larger work, which unfortunately has not been 
translated, this little book, dealing with an at 
present obscure subjeot, will be invaluable 
The Glands of Destiny ( A Study of the Personality) 
By Dr Ivo Geikie Cobb Pp vii+296 (Lon- 
don William Hememann (Medical Books), Ltd , 
1927 ) Is 6d net 

Thz subject of this volume is of sufficiently intimate 
a character to command a wide circle of interest, 
especially as general as well as special terminology 
is used and a glossary is provided The general 
reader will find much useful information ami also 
much to interest him of a slightly speculative 
nature A good case is made out for placing the 
factors which combine to form the ensemble oon- 
noted by the term ‘ personality ’ on a more definite 
physiological basis rather than an a vague psycho- 
logical elaboration. 



240 


NATURE 


[ Fbbbuaby 16, 1020 


Letters to the Editor 

[The Editor dote not hold himself responsible tor 
opinions expressed by hts correspondents Neither 
oon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nxtube No notice is taken 
of anonymous communications ] 


What Happens during an Electron Jump ? 

The Bohr theory showed its inadequacy most when 
the above question was asked After describing the 
motion of an electron with minutest detail in all of its 
many orbits, a deafening silence answered him who 
inquired how the electron got from one orbit to 
another The most one could say was that it suddenly 
disappeared, and simultaneously reappeared in an 
outer orbit, or vioe versa 

Now, I believe the Sohrddinger theory has 1 m 
plicitly tied up with it the answer to this question 
Pauli’s interpretation (of Jordan, Z Physik, 40, 811) 
that the expression 

I K) I *dq 

represents the probability that the electron has a 
co ordinate lying between the values q and q + dq has 
led to the idea, permeating the quantum mechanics, 
that tiie electron, in tracing out its path, can go almost 
anywhere, but that the positions where it is most 
often found trace out the Bohr orbits In other words, 
the electron orbit represents a cloud in space, the 
centre of gravity of which is the locus of a Bohr orbit 
The Schrtdinger condition, that f be finite throughout 
all of space, is then intelligible as meaning that the 
probability of the electron being at any position m 

r se must be finite If this is true, then what does 
intensity rule for a spectral line mean in terms of 
this interpretation T 

It has been shown — can we say experimentally ? — 
that the intensity of a spectral line or the probability 
of a spontaneous electron jump, is proportional to the 
square of the matrix element, 


„ iqf>(x)f n (x)j> m (x)dx 

fSohrddmger, Ann Physik, 80, 405 , Bom and Jordan, 
Z Physik, 34, 886) Let us disregard the denominator 
of this expression (introduced for normalisation pur- 
poses) and focus our attention on the product of 
by <j/ m 

If an electron in state » happens to occupy a 
position », at a certain tune ana can occupy that 
position a>, with more or less probability while belong- 
ing to energy state m, then there is a probability 
of absorption of light, provided the photon comes 
along at that particular instant If the same electron 
belonging to energy ’orbit’ n occupies a different 
position, at, say, a different time and it could occupy 
that position x t just as well (more or less) while 
belonging to energy state m, then we have a greater 
likelihood of its absorbing a photon For if the 
photon did not oome along while the electron was at 
Xj, it might get there while the electron was at x. 
So the total probability of the electron undergoing 
a ‘ jump ' will be the summation of the probabili- 
ties of the ability of the electron to occupy identical 
positions in the two states, over all the different 
positions it might oocupy 

This leads us to the conclusion that m an electron 
‘jump,’ the electron does not lump It does not change 
its position It does not disappear suddenly and re- 
appear simultaneously in another place At most, it 
undergoes a change in momentum and obeys a new 


foroe law, m much the same manner that a vibrating 
molecule behaves after absorbing fight According 
to the Franckian explanation ( Trane Faraday Soc , 
St, 336) the nuclei vibrating about an equilibrium 
position r*, suddenly discover, immediately following 
the electronics excitation, that their equilibrium posi- 
tion is now no longer r", but a different one (that is, 
r',) and so they have to vibrate according to the new 
law of foroe In the case of an electron ‘ jump,’ the 
electron suddenly experiences a momentum change by 
a Compton effect, and its natural motion thereafter 
is of a different type from what it was before the 
absorption of the photon because it has gained more 
kinetic energy 

I am well aware that I shall be ontioised for dis 
oussing a phenomenon whioh, so far, is unmeasurable 
But it seems to me this new interpretation of an 
electron transition removes the necessity for the tacit 
neglect of this most interesting question , it hushes 
the accusation of inconsistency m physioal theory, in 
this one particular at least , it aids us in a more 
complete visualisation of atomio processes ; and, at 
the same time, it does not violate Heisenberg’s un- 
certainty principle D S Viiaabs 

University of Illinois, 

Urbana, III , U 8 A 


The Boundary of the Solar Chromosphere 
In analysing photographs of the flash spectrum it is 
customary to measure the lengths of the chromospheric 
arcs on the negative, and to deduoe therefrom the 
heights to which various elements rise m the chromo 
sphere The H and K lines of calcium are always 
found to rise the highest, and their extent fixes the 
boundary between the chromosphere and the corona 
One would very much like to know photometrically 
whether the intensity of H and K light is really falling 
off rapidly at this apparent boundary, or whether it 
fades out slowly and extends appreciably beyond 
Since 1897 the view seems to have prevailed that it 
does not In that year Young wrote “ The photo 

S h also seems to make it oertam that hydrogen, 
im, and calcium, though brilliantly conspicuous 
upon the plate in the images of the prominences, are 
entirely absent from the corona, a result agreeing with 
that deduced from similar photographs made in 1893. 
but only recently pubbshea It is quite dear that the 
earlier observations (referred to on pages 261 and 262 
of ‘ The Sun ’) were misleading from the fact that the 
apparatus did not sufficiently guard against the effects 
of illumination of the air by fight from the promin 
ences ’ (Astrophyausal Journal, 6, 166) By lflumma 
tion of the air is meant scattering of light in the earth’s 
atmosphere 

It is well known that the height to which spectral 
fines are observed to rise m photographs of the flash 
spectrum is often misleading, since the height depends 
on the intensity of the line Of two fines arising from 
transitions from the same energy level of the same 
atom, the lees intense may rise to only a small fraction 
of the height to whioh the stronger line is found to 
extend The question arises Is the apparent extent 
of the H and K lines any more trustworthy T This 
problem has beoome important for the more detailed 
appbcation of Milne's theory of support by radiation 
pressure 

The reoent extension of Milne’s theory by Taylor 
[Monthly Notices R AJS , 37, 616, 1927) throws doubt 
on the reality of the apparent boundary of the oalmura 
chromosphere, which ail observations agree in plaoing 
at not more than 14,000 kilometres above the limb. 
On the oontrary, the intensity of the H and K lines is 
now supposed to extend far beyond tins limit, fading 
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out vary slowly Milne has accepted with approval 
this extension of his theory “ The spectral observa- 
tions made bv Ool Stratton and Mr. Davidson at the 
eolipae of 1920 (Sumatra) have been analysed by Mr 
P A Taylor He first extended the theory so as to 
allow for the eurvature of the sun, and then compared 
the observed outward decrease in intensity of the 
flash speotrum with the calculated decrease It 
appeared that all but about one ten thousandth of 
the weight of the calcium chromosphere was supported 
by radiation pressure” (Natubx, 181, 944, 1928) 
The same point of view seems to have been taken by 
MoCrea in his further extension of the theory ( Monthly 
Notices R A 8 , 88 , 737 , 1928) So it seems worth 
while (o consider whether the sharpness of the apparent 
boundary can be illusory 

Visual measurements as well as photographic are 
possible for the height of the Ha line Some observe 
tions in full daylight were made by Fox (Astrophys J , 
57, 234, 1923), under unfavourable weather condi- 
tions he found a height of 7500 km , which agrees 
roughly with the height 8500 km found from photo- 
graphs of flash spectra Observations of the H and K 
fines by photographio methods are more difficult, but a 
similar rough agreement is found 

Now, Kunz and Stebbins found that the brightness of 
the sky near the sun was 5000 times less intense during 
a total eclipse than m full daylight (actually 5300 
tunes at the 1918 eclipse and 5500 at the 1925 eclipse 
Aatrophya J , 02, 125 , 1925) , and it seems incredible 
that, when the ohromosphere is viewed in daylight 
against a brighter background, roughly the same ap 
parent limit should be found as in a total eclipse, unless 
there really is a rapid decrease in intensity at this 
boundary 

In addi tion to the photographs of the 1926 eclipse 
(Mem It A.S , 64, 105 , 1927), on which Taylor based 
his conclusions, photographs were also taken in 
Sumatra simultaneously by Miller and Marriott ( Aatr 
Soc Pacific, 40, 98 , 1928) They state that on their 
photographs “ strong H and K and hydrogen emission 
lines due to the scattering of light m the earth’s atmo- 
sphere are superimposed upon the corona spectrum and 
extend into the lunar disc, but no Fraunhofer lines are 
seen on the disc, and only a slight suspicion of con- 
tinuous spectrum ” In the photographs of Davidson 
and Stratton the slit was tangential to the disc, instead 
of radial, so that the extension on to the disc was not 
observed and does not seem to have been taken into 
account It is to be hoped that in the future it will be 
possible to make the difficult correction for scattering 
in the earth’s atmosphere In the meantime it would 
seem beet to retain Young’s conclusion quoted above, 
and suppose that the apparent boundary is real, with 
a rapid falling off in intensity To obtain this result 
from Taylor's theory it may be only necessary to as- 
sume that about one thousandth of the weight of the 
ohromosphere is supported by gravity, instead of one 
ten thousandth Ronald W Gubnky 

Mount Wilson Observatory, 

California 


The Gamma Raya of Radium. 

ExraBncsNTS which have been earned out here 
during the past few years lead to the following 
conclusions 

( 1) The i-rays filtered through 1 6 cm of lead, and 
issuing from a hole in a lead block, have an average 
wave-length not greater than 0 0681 A or a value 
of » » hr frac* not less than 3 For these y-rays, using 
the usual nomenclature, approximately and not 
l Its,, as is usually supposed 

The distribution of the scattered radiation is 
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approximately that given by the Klein-Niahma 
formula (Natubx, vol 122, p 398 , 1928) namely, 

I T ** f 1 + 0081 * a*(l-co»g)» 1 

,ai 2«» i cV t \(l + B- «ooafl)* + (l+»-acos #)*/’ 
the symbols having their usual significance 

From this formula we deduoe that <? m = s, approxi- 
mately, and also values of a whioh are within ten per 
cent of the values found by Gray and Cave (Trans 
Roy Soc Cam , vol 31, $ 3, p 7 , 1927) This means 
that we may use their theory with some confidence in 
the interpretation, of cosmic ray experiments 

(2) The Dirac theory of scattering is not oorrect. 
In the 7 -ray region it leads to values of a which are 
muoh too small (compare Gray and Cave, loo oit ), 
the corresponding recoil electrons having only one- 
third the required penetrating power 

(3) The ionisation produced, in a closed vessel, by 
rays of high frequency having a negligible photo- 
electric absorption coefficient r, is approximately 
independent of the material of which the vessel u 
made This assumes that the rays do not react with 
atomio nuclei 

(4) r for hard 7 rays vanes with a power of the wave- 
length muoh smaller than the 2 6 th 

(5) The ionisation produced in a paper electroscope 
by 7 -rays is increased by surrounding the electroscope 
completely by lead or brass two millimetres thick^ 

( 6 ) The apparent absorption of an initially parallel 
beam of homogeneous 7 rays continually increases, 
presumably until a maximum is reached 

Making use of the above conclusions, an examination 
has been made of the results of ooBmio ray expen- 
menta, and a further communication will be made 
later 

I feel that the method developed here four years 
ago for the determination of 7 ray wave lengths has 
not been understood, doubtless because sufficient 
details have not been given An outline of the method 
follows 

It is necessary to know 

(1) The penetrating power of the recoil electrons. 

(2) The penetrating power of homogeneous rays 

(3) The distribution of scattered radiation, 1 e the 

variation of It with 9 

It is assumed that the ionisation in a vessel of which 
the walls are of a substanoe of low atomio weight is 
produoed by reooil electrons of energy B given by the 
equation 


JR} = hr. 


!+• 


the radiation scattered at angle 9 having a frequenoy 
yg given by the equation »»= »/(l + a - a cos 9) If 
we write It = F (cos 9), the number of quanta scattered 
between angles 9 and 6 + d9 will be proportional to 
F (cos 9) (1 + » - « cos 9) sin e da, and the number of 
electrons NgdB with energy between E and E + dE to 
F (cos 9) (l+o -a 00 s 9)* dE, since a sin 0 <f9 = (l + a 
- a OOS0)' dE 

Relative values of N M can then be obtained by 
putting cos 0 = 1, 0 9, 0 8, etc , in the above expression 
for Nj dE, the corresponding values of E being found 
from the equation for B This enables one to plot N M 
against E One must then allow for the fact mat the 
smaller E is, the greater is the ionisation produoed by 
a single electron Making the necessary corrections, 
what may be termed I M is obtained, IfdE being the 
ionisation produoed by electrons with energy between 
E and E + dE 

Is is then plotted against E, and a value of a is 
taken which will give the electrons as a whole the 
penetrating power found by experiment As a *= fc/moX 
we can then find the wave length X 

It will be soon that from experiment (3), F (cos 0 ) 
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can b* read directly from the ourve obtained by 
plotting P (oo* 8 ) against 6 The problem, however, is 
.HmpHfleH if we can find a formula, such as that of 
Klein and Niehma, which flu mx ' T 

An application of the method will 

I have often found that work which it pl o ae o e me 
to think wae of a pioneer character h&i been over 
looked by other writers I would like to emphaaiae the 
fact that most of the results given above follow 
directly from views developed here many^ears ago 

Queen’s University, 

Kingston, Ontario, Dec 26 


Some Aspects of Hsunolysts 
Many years ago, Sachs (Btochem Zett , IS, 278 t 
1908) showed that normal serum which ordinarily 
inhibits the hemolysis of red blood oorpuaoles by 
soaps when present before the addition of the heemo 
lyte, accelerates this hemolysis if it is added after 
the addition of the soap to the oorpusclee Later, 
Fonder (Proc Roy Soc , B, 96, 403 , 1928) Btudied 
this phenomenon with taurocholate as the haemolyte 
In a recent paper we found (Jour Ind Ohem Soc , 
6 , 261 , 1928) that under the conditions of the ex- 
periment used by us, no acceleration of taurocholate 
hemolysis could be observed irrespective of the 



manner of the addition of the serum, and Ponder 
suggested to us, in a private communication, that 
this was due to the particular conditions of our 
experiment, and that the acceleration could be 
observed under different conditions 

We have now made a detailed study of the inbibi 
tion and acceleration of hemolysis in presence of 
normal serum, and have observed that both accelera- 
tion and retardation of hemolysis can be obtained 
easily m taurocholate and oleate haemolysis by simply 
varying certain concentrations of the reacting sub 
stances Since no one has yet published any data of 
similar nature, we desire to put on reoord the con- 
clusions we have reached In the accompanying 
curve (Fig 1) we have plotted one set of results with 
varying amounts of serum The quantity of the 
corpuscle, the total volume and the quantity of the 
sodium taurooholate were kept constant, but the 
amount of serum which was added to the cells half a 
minute after the addition of the taurocholate was 
varied The abscissa represents the amount of serum , 
No 9004, Vol 123] 


and the ordinate re pre s ent* tbs t 


s required for 
identical con- 


ditions A glanoe at the curve will show that a 

get either an inhibition or an acceleration of bssmo* 
lysis when serum is added to a mixture of hssmolyte 
and corpuscle depending on the quantity of the serum. 

We have also investigated the effect of the con- 
centration of the corpuscles, of the amount of the 
hamolyte added, and also the effect of the time- 
interval after which the serum is added, on the 
observed acceleration , and have found that all these 
factors are more or lees important in showing this 
particular phenomenon We have also found that 
normal serum is not the only substance which shows 
this acceleration phenomenon with oleate and tauro- 
oholate , a very dilute solution of alkali suoh as caustic 
soda can also show this behaviour with oleate and 
taurocholate, and we have been able to obtain almost 
similar curves with taurooholate and oaustio soda 
We consider, therefore, that m order to produce this 
acceleration phenomenon, it is not necessary to sup 
pose any peouhar actions of the added serum proteins , 
because traces of pure alkali have been found to be 
equally effective, and the action of the normal serum 
may consist, at least in part, in changing the hydrogen 
ion concentration of the solution We may add that 
this acceleration of haemolysis by normal serum haw 
been observed with taurooholate and oleate as the 
haemolyte, but we have failed to get any acceleration 
with saponin K C Sbn 

A C Ray 
N N Mitra 

Chemical Laboratory, 

University of Allahabad 


Mechanism of the Swelling of Cels 

The problem of the swelling of gels has been the 
subject of a great deal of research, and still there does 
not appear to be any clear agreement between the 
views of different workers regarding the mechanism 
of the process To take the case of gelatin, swelling is 
usually attributed to an osmotic action due to the 
presence of a soluble form of gelatin or its salt inside 
the molecular network of the gel Recent work by 
myself ( Proc Roy Soc , A, 128, p 76 j 1929) on the 
scattering of light in agar and gelatin sols and gels 
seems to indicate that these systems oontain, to some 
extent at least, colloidal micelles which act as units 
None of the existing theories says anything about the 
changes in these micelles during swelling The object 
of the present note is to indicate the usefulness of 
light-scattering measurements in revealing these 
changes 

If a piece of gelatin be immersed in water it become* 
opalescent as a result of swelling This fact seems to 
have escaped the notice of previous investigators 
The opalescence can be dearly noted when the swollen 
piece is viewed against a dark background To find 
out the exact significance of this observation, it is 
necessary to determine the changes in hght-scattenng 
during swelling The gel used m this investigation 
was obtained by drying a 2 per cent gel of pH =» 3 in a 
suitable bottle The result* are given in the following 
♦•W® i Intensity of 


Wt. of gel 

3 gm 

6 64 „ 

7 86 „ 
1264 „ 
16 40 „ 


Scattered Light 
(C.H.-1), 


67 7 
73 3 
67 6 
48 9 
42>9 


It can be seen from the above data that the intensity 
of the scattered light increase* at first and then 
diminishes *e swelling proceeds 
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IMm observations appear to me to provide * basil 
for the folkming picture of the mechanism of swell 
iagi Swelling oocun as a mult of imbibition of 
the solvent by the gel. We have to distinguish be- 
tween two kinds of imbibition — one, in which the 
solvent is actually taken up inside the structure of the 
gel mioelles This part is held firmly by the molecules 
constituting the mioelle owing to forces which are 
probably chemical in nature, and onuses an increase 
in the volume of the micelles, and henoe an increase 
in the light scattering capacity of the gel This pro- 
cess stops when a oertain limit is reached, depending 
upon the cohesion between the molecules constituting 
the mioelles Secondly, the solvent which is stifl 
further taken into the gel remains in the interim oellary 
space, thus oa using a dilution of the gel, and henoe a 
diminution in its light-scattering capacity This view 
is in complete harmony with the results obtained, 
and receives further support from the following 
obeervation i 

A four per cent gelatin gel at the isoeleotno point 
is very turbid When this is dried in a desiccator, at 
first there is no change in the turbidity of the gel, but 
after a few weeks it commences to dear up from the 
top As the dehydration proceeds, the whole gel 
becomes quite transparent by the time it shrinks to 
about two thirds its original volume This observa- 
tion seems to be quite significant in that it shows 
definitely that the removal of the liquid m the earlier 
stages is not accompanied by any shrinkage of the 
mioelles, while, later on, they do shrink, causing a very 
marked diminution in the light scattering 

Further work on the changes in the scattering of 
light during the swelling of gelatin and other gels is in 
progress K K risen amurti 

The Sir William Ramsay Laboratories of 
Physical and Inorganic Chemistry, 

University College, London 


Resistance of Wheat Varieties to Bunt 
( TIJIetl • cartes) 

A variety of wheat, Sherman ( T vulgar* Vill ), 
stated to be resistant to bunt, has been grown at 
Cambridge for the past five seasons It has been 
tested for resistance or susceptibility to the fungus 
TtUelta cane a (DC ) Tul ( =» T trthct) (Bjerk ) (Wint ) 
It was previously tested in 1923 at Moro Ore USA, 
by the Cereal Investigation Board The percentage 
of bunt then obtained was 11 In 1924-1926 it 
was very heavily contaminated by roe at the rate 
of one part of crushed bunt balls to 26 parts of 
wheat At the 1926 harvest, the percentage of bunt 
present was 1 01, at the 1926 harvest 16 It thus 
seemed evident that Sherman was very highly re 
sistant to the disease 

In 1926 the wheat was re-sown and one half of the 
seed was contaminated with Little Joss bunt and the 
other half with its own bunt, that is, Sherman bunt 
At harvest in 1927 the percentage of bunt respectively 
in the two plots was as follows Sherman with Little 
Joss bunt, 8 1 bunted ears ; Sherman with Sherman 
bunt, 86 7 bunted ears It is perhaps necessary to 
explain that the figure 8 1 is very high, haring regard 
to the fact that the variety was contaminated with 
Little Joss bunt The reason is probably that m 
hand threshing the Sherman wheat it was slightly 
contaminated with its own bunt Very often in 
apparently dean ears there is a bunted grain, es- 
pecially in certain varieties In threshing, the ears 
of dean Sherman wheat selected for propagation may 
have been accidentally contaminate in this way 
The difference in the two cases, however, is so ex- 
tremely great that the main conclusion is not obscured. 
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In all oa ses the percentage of bunt was obtained by 
taking a count of a thousand ears, and the plots were 
sown the same day and under identical soil conditions. 

Other wheat varieties, notably Ridit, Turkey, 
Hussar, and Berkeley Rook, known to be resistant 
to T carles, have smoe been broken down by the same 
method of treatment In one case Berkeley Rook 
was contaminated m 1927 with Little Jos# bunt, and 
at harvest it produced 1 fl per oent of bunted ears 
only , contaminated with its own bunt it produced 
91 1 per cent of bunted ears In all oases the wheat 
was contaminated with spore# until it was literally 
black, a spore load known to be sufficient to produoe 
maximum infection 

In the tame way that the plant breeder may select a 
unit from a population oj a variety for resistance to 
a certain pathogen, so the destructive mycologist may 
select a pathogen from an analogous population to which 
a given host is susceptible 

Since the main results and conclusions of this 
investigation will not be published for some time, it 
is believed that this preliminary note upon the suBfeet 
will be of value to workers engaged in the ejection or 
hybridisation of wheat varieties for resistance to hunt 
WAR Dillon Weston 

School of Agriculture, 

Cambridge 


% Blue Rock Salt 

I was glad to learn from his interesting letter in 
Nature of Jan 26, p 180, that Afr F C Guthne 
has verified our observations on the thermoluminee- 
oence of natural blue rock salt, which were published 
in the Sittungsbenchie der Akaderme der Wtseenechoftm 
in Wien (II a), 132, 261, 1923, in collaboration with 
Miss M Belar Since then many samples of rook salt 
from various localities have passed through our hands, 
with the result that blue or violet pieoes invariably 
show thermoluminesoence, whilst colourless ones m 
general do not, only some very impure and opaque 
white pieces being an exception It is soarcely to be 
doubted that the increased energy -content of the blue 
rock salt was aoquired through absorption of some 
radiation, most likely of radioactive origin 

I would like to direct the attention of those 
interested in the subject to my two reports in the 
Zett fur Physik, 20 , 196 (1023), and 41 , 833 (1927), 
on the work done in this Institute on the artificial 
and natural coloration of salts, and to my more 
recent communications to the Vienna Academy 
( Wiener Ber (II a), 136 , 43, 436, 679, 685 j 1927 187 , 
409 , 1928 Wiener Antetger, 274 , 1928 , 8 , 1929) on 
this subject 

The results given in the last mentioned note seem 
of more general physical, mmeralogioal, and techno- 
logical interest, bearing, as they do, on the muoh 
discussed question of recrystalbsation, so I take the 
opportunity of stating the principal ones here ex. 
plioitly m pressed rook salt, which, as I have shown, 
turns rapidly black under radium radiation, and blue 
on subsequent exposure to daybght, there appear 
under prolonged radium treatment lighter yellow 
regions which expand from day to day Cleavage in 
such regions shows the pressed salt to be perfectly 
reorystaliised There is definite evidence that the 
radiation not only offers a convenient way of showing 
the progress of reorystallisation, but also actually 
promotes it These observations may give a due 
to the explanation of some curious morphological 
details in natural blue rock salt, on which subject 
more will be said m a future communication to the 
Vienna Academy Karl Prlibram 

Institut fiir Radiumforsohung, 

Vienna 
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The Absorption Spoctrum of Vitamin D 

With the assistance of Mr R Q C Jenkins and 
Him 0 Fisohmann, we have now fully confirmed the 
theory suggested previously that the ultra-violet 
irradiation of ergoeterol produces three subs tan oee in 
succession (Webster and BourdiQon, Btochem J , 88, 
1228; 1028 J Soc Ohem Ind , 4ft, 1059 , 1928) 
Of these, the first shows intense absorption for wave- 
lengths between 2500 A and 2900 A , and great anti- 
rachitic power The second shows intense absorption 
at 2400 A , and no antirachitio power The final 
product (or products) has little or no appreciable 
absorption and no antirachitic power We are now 
oonvinoed that the first substance is vitamin D, for 
the following reasons 

(1) In a prolonged senes of e it penmen ta we have 
studied solutions formed by the irradiation of ergo 
sterol, under various conditions and in vanous sol 
vents, and after removing the unchanged ergosterol 
(by treatment with digitown) have measured the 
specific absorption between 2700 A and 2900 A and 
the antirachitio activity of these solutions We have 
found satisfactory quantitative agreement between 
the two properties over a wide range, intense absorp 
tion being accompanied by great antirachitio activity, 
and solutions with smaller absorption showing oorre 
spondingly weaker activity 

(2) By further radiation of suoh solutions through 

a filter of alooholio cobalt chloride (thus excluding 
radiation of wave length less than 2600 A ), we have 
obtained solutions showing very slight absorption at 
2700 2900 A , but intense absorption at 2400 A These 
solutions showed no antirachitio activity when tested 
In doses which would have revealed one five-hundredth 
of the original activity T A Webster 

R B Bovsdulon 

National Institute for Medical Research, 
Hampstead, N W 3. 

Feb 6 


Spectrum of Doubly Ionised Bromine 
Following the method of locating spectra by the 
horizontal comparison method described by Dr Saha 
and Mr Maiumdar ( Indian Journal of Phyaxca, vol 3, 
Part I , 1928), I have been able to olasaify the 
spectrum linos of doubly ionised bromine We take 
the senes of elements As 1 ’ 4 ’, Br 44 , Y 44 , the 

spectrum lines due to the transitions [zN t (0,-4— 0,), 
»= 0 for As 44 and 6 for Y 44 ] have been obtained for 
As 44 by Lang, and Y 44 by Millikan and Bowen 
From these it is quite easy to extrapolate the oorre 
sponding lines of Br 44 They were located at * = 28000 
for the k PD group, and at 31000 for *PP due to the 
transition [2iV l (0 1 -< — 0,)) of Br 44 

A strong group of lines in this region was obtained 
by Bloch and assigned to Br 44 I had not much 
difficulty in finding out the whole term system Some 
of the lines are given, *P I D I , 28063 , *P t F„ 31497 
and *P t 33096 , 'P,*?,, 29995 In addition, the 
lines due to 2N,(0 I <>-0,) transition have also been 
obtained, Subesh Chandra. Deb 

Physical Laboratory, 

Allahabad, Deo 22 


Spectrum of Doubly Ionised Krypton. 

The spectrum of doubly ionised krypton has been 
under examination by me for some time past It 
seems evident that the strong group of lines about the 
wave-length 3250 belong to Kr 44 A preliminary 
attempt has revealed a number of regularities I give 
below three sets of terms A, B, and (7, which have so 
No. 8094, Vol. 123] 


far been obtained The strongest lines an obtained 
from the terms A— K0, and probably represent the 
transition 3^,0,— >-8JV,0, The other transition, 
8N,0,— >3J/,0„ etc , may appear aa B — >-C 


0 


716 6 
4968 9 


A 

2910 8 3346 2 

4998 9 6122 8 


30800 0 33360 2 

35553 8 35857 6 

38825 3 39795 6 

40478 2 42741 7 

44122 6 


83770 1 35187 8 

85982 1 38407 6 

40385 1 40418 1 

43145 5 43602 9 

45407 0 


O 

64619 2 65807 2 68166 7 68240 5 

69625 3 70519 0 75473 7 , 


I wish to record my heartiest thanks to Dr P K 
Kiohlu, who has always taken a kind interest m my 
work and has helped me with many valuable 
suggestions D P Aohabya 

B N College, Patna, 

Deo 19 


Further Triplets of Trebly Ionised Arsenic (As IV) 
Sawyer and Humphreys (Phy Rev , 82, 680 , 1928) 
have identified three triplets due to the combination 
of the term 4s4 p *P with 4»5s *S, 4s4 d % D, and 4 p* *P of 
the spectrum of trebly ionised arsenic In the course 
of the study of the spectrum of arsenic under different 
conditions of excitation, I have found two more triplets 
due to As IV, the details of which are as follows i 


5 «S. - 5 pP. 3109 01 
5eS l -6pP 1 3190 00 
5eS l - 5 pP 0 3216 90 


(5) 

(3) 

(2) 


32155 4 
31338 9 
31076 9 


816 5 
262 0 


4 dD. - 5 pP, 2461 37 (3) 41615 6 
4dD. - 5pP, 2453 93 (4) 40738 6 

4 dD.-RpP. 2445 61 (1) 40877 2 

4dD,-5pP, 2417 49 (5) 41352 6 
4 dD t - 5 pP t 2405 72 (2) 41554 9 
4 dD l - 5 pP, 


261 7 
138 6 
816 3 
202 3 


Taking Sawyer and Humphreys’ value, 199087 for 
5*9., the values of 5pP 0 ,, are 168010, 167748, 
166932 The observed and calculated positions of 
the second triplet agree oloeely K R Rao 

Imperial College, 

South Kensington, S W 7 


Super-cooled Water 

The viscosity of water has been determined down 
to - 9° C , at which temperature it is quite fluid, and 
I was surprised to find that water drops suddenly 
chilled (without crystallisation) to - 17° became hard 
— that is, true water glass In Beilby’s “ Aggregation 
and Flow of Solids” (1921), p 195, we find “When 
a small drop of water was placed on a glass slip whioh 
had previously been cooled to - 12° it instantly froze 
and became like a hemispherical lens, perfectly 
transparent and colourless Under the microscope it 
showed no signs of crystalline structure " The 
term ‘ froze ' is a little ambiguous, but from the 
context can only be taken to indicate hardening 

Thus there appears to be a great change m the 
properties of super-cooled water between - 9° and 
- 12° It seems unlikely that this phenomenon 
should have escaped notioe up to now, but I oaa find 
no reference to it Leonard Hawxbs 
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The Total Solar Eclipse of Mar 9 


May 9 the sun will be totally eclipsed for a 
period up to more than five minute* m a belt 
whioh oroeeee land in Sumatra, Kedah, Siam, Cam- 
bodia, and the Philippines The length of totality 
and the good field of stars in whioh the sun is placed 
at totality, make this eclipse one of the best for 
further examination of the law of displacement of 
stellar images through the bending of rays of light 
passing dose to the sun The value of the devia 
turn predicted by Einstein was confirmed by the 
British observers in 1919, and by the Liok observers 
in 1922 , but there have been indications of slight 
deviation from the formula proposed by Einstein 
for the displacements of the stellar images, and 
several expeditions are putting the Einstein experi- 
ment w the forefront of their programmes The 
mam subjects of other researches are spectro 
photometry of chromosphere and corona, direct 
photography of the corona to examine structure 


number of direct photographs with a tower tele 
scope of 62 ft focal length for coronal structure, 
and will try for exact wave lengths of the corona by 
the use of an interferometer This expedition will 
probably be at or near Idi on the north east coast of 
Sumatra 

In Kedah, a Malayan State, there will be a 
British expedition, probably at Alor Star Dr 
Jackson, of the Royal Observatory, Greenwich, 
will carry out the Einstein experiment with a 
coelostat feeding a 7 inch lens of 21-ft focal length, 
while Dr Carroll and Dr Aston, from Cambridge, 
will work on spectrophotometry with a moving 
plate spectrograph ana on motion in the corona by 
means of an interferometer, applying the method 
used on the Onon nebula by Fabry and Buisson 
Direct photography of the corona with a 6-mch 
lens of 45 ft focus, and through colour screens 
with short focus cameras, will also be carried out 



and internal motion, interferometer observations 
for exact wave lengths of coronal lines and rotation, 
photometry and studies of polarisation 
In Sumatra, which is to see a total solar eclipse for 
the third time this century, there will be two or 
three expeditions A Dutch expedition, including 
Dr Mmnaert, who was successful in Sweden in 
1927, will probably go to the north-east coast near 
Idi They will study the solar radiation near and 
through totality, ana the spectrophotometry of the 
ahromoephere and corona The party may be 
joined by a German expedition from Potsdam, 
whioh will attack the Einstein problem with an 
astrographio telescope and also with a coelostat 
with two camera tubes — taken out to Sumatra by 
Dr Freundlieh in 1926 The German expedition 
will also aim at scouring improved wave-lengths for 
the coronal lines by using a spectrograph of high 
dispersion and will work on the relative intensities 
of these lines An American expedition under 
Prof. Miller, of Swarthmore College Observatory, 
will also attack the Einstein problem, will take a 
No 3094, Vol. 123] 


The other British expedition — Prof Stratton, of 
Cambridge, with Mr Melotte, of Greenwich — will 
repeat the study of< the relative intensity of the H 
and K lines and the infra red triplet of ionised 
calcium by means of a Littrow grating spectroscope, 
m order to test Milne’s theory of the chromosphere, 
and will also repeat the Einstein experiment, using 
the Greenwich astrographio telescope and the 
mounting prepared for the Christmas Island eclipse 
of 1022 Direct photographs of the corona will be 
made with the 4 in lens of 19 ft focal length be 
longing to the Royal Irish Academy but used at a 
succession of eclipses, and the flash spectrum will 
be obtained with this instrument and with a direct 
vision prism lent by the Royal Observatory, Edin 
burgh In addition, a polarisoopic study of the 
corona will be made with the N 100 I prism used in the 
past by Prof Newall Dr Royds, of Kodaikanal 
Observatory, Profs. Kibble and Barnes, of Madras, 
Col. J Waley Cohen and Mr E G Barton are 
expected to join this party The last-named has 
been travelling in China and Burma since the 
a 2 
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eclipse of 1926, where he wm a member of the 
British Expedition to Benkoelen 
In Kedah or Siam there will probably also be an 
American expedition from Harvard, Prof Stetson 
and Mr Weld Arnold, with a programme of photo 
metry — absolute and relative — and direct photo- 
graphy of the corona , and near Khoke Bhode, in 
Siam, there may also be a German expedition from 
Kiel and Gbttingen Their programme will inolude 
photometry and spectrophotometry of the chromo- 
sphere and corona and a search for faint coronal Unee 
with a spectrograph of high light-gathering power 
On Poulo Condore, an island off the coast of 
Cambodia, there will be a French expedition from 
the Bureau dee Longitudes Coronal photometry 


and the Einstein experiment will form the main pro- 
gramme At Iloilo, in the Philippines, a German 
expedition from Hamburg will be established with 
a programme including objective pnsra flash spectra 
and direct photography of the corona with a series 
of exposures of different lengths It is possible 
that Anderson’s apparatus may also be taken to 
the Philippines by a joint American and Norwegian 
expedition, mamly from the Naval Observatory, 
Washington 

The weather prospects along the whole belt are 
reasonably good, and with so many parties so well 



field of eclipse problems of present day interest 


The Structure t 

I N opening the discussion on atomic nuclei, held 
at the Royal Society meeting on Feb 7, the 
president, Sir Ernest Rutherford, directed atten 
tion to a former meeting, hold at the Royal Society 
m March 1914, when the existing evidence on the 
nuclear structure of the atom was set out The 
speakers at that meeting included the president 
as opener of the discussion, Moseley, Soddy, 
Nicholson, Hicks, H S Allen, and Sylvanus 
Thompson It u of interest to note that at this 
meeting Moseley gave his final conclusion on the 
classification of the elements by their ordinal 
numbers, and that Soddy, after giving the evidence 
for the existence of radioactive isotopes, suggested 
that niany of the ordinary elements might also 
consist of isotopes, a result so completely confirmed 
in later years 

The experiments described at that meeting in 
1914 tended to show that the nucleus was to be 
regarded as a point, but m the intervening years 
evidence from a variety of sources has been ac 
cumulated which throws light on the structure of 
this minute central body Sir Ernest directed 
attention to the three main lines of attack the 
measurements of the masses of atoms, the evidence 
from collisions of a particles with nuclei, and the 
evidence provided by the natural disintegration of 
the radioactive elements He emphasised that, 
while many nuclear phenomena have been ob 
served and investigated m the last decade, only 
one way of influencing the nucleus directly has been 
discovered Although many attempts have been 
made to disintegrate the elements artificially, the 
only agents which have as yet accomplished this 
are the o particles emitted by radioactive bodies 
The a-particles are helium nuclei with energies as 
high as seven million electron volts, and, when 
their direction of impact on an atom is central, they 
can penetrate the atom and collide with the 
nuoleus, thereby disintegrating it 

One of the most fruitful lines of investigation has 
proved to be the observation of the deflection a- 
particles suffer when they pass near the nucleus 
out yet do not disintegrate it This scattering, as 
it is termed, is due to the electrical forces between 
the a- particle with two elementary charges, and 
No, 3094, Vol. 123] 


1 Atomic Nuclei. 

the nucleus with Z elementary charges, where Z is 
the atomic number The a particles which pene 
trate olosest to the nucleus are most deflected, so 
that conversely by observing the relative number 
of particles deflected at a certain angle, information 
can be obtained about the electrical forces between 
the particles for a definite distance of approach 
It can be shown that the variation of the scattering 
at a definite angle as the velocity of the particle is 
changed gives direct information on the rate of 
variation of the electrical forces with distance 
An extended series of experiments on these lines 
has been made by Rutherford and Chadwick, and 
the results have shown that for the elements from 
copper (atomic number 29) to uranium (atomio 
number 92), the law of force is that of the inverse 
square The closest distance of approach of the 
particles to the nucleus in these experiments was 
10- 11 cm in the case of oopper, and about 4 x 10 -1 * 
cm with uranium The fact that no deviations 
from the inverse square were found indicates that 
for these distances of approach tfle two charged 
bodies are acting as points, and no information can 
be deduced about the dimensions of the nucleus 
except that it must be smaller than these distances 
With lighter elements quite different results are 
obtained Owing to the smaller nuclear charges, 
the a particle can approach much nearer to the 
nucleus and marked deviations from the scattering 
expected on the inverse square law are observed 
The most natural explanation of the results is 
found to be that, at very close distances, attractive 
forces come into play varying rapidly with the 
distance The experiments are not as yet suffi- 
ciently definite to determine the rate of variation 
m detail Debye and Hardmeier have attempted 
to put the existence of these forces on a physical 
basis by suggesting they are due to distortion or 
the mutual polarisation of the colliding particles 
It appears that this hypothesis can give a general 
explanation of the scattering by light elements 
An extremely important application of these 
scattering experiments is obtained by considering 
the results with uranium Chi ordinary views, 
part at least of the energy of the a particle ejeoted 
from the uranium nucleus must be due to the repul- 
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sion of the Inverse square law forces If its entire 
energy is attributed to this cause, a minimum esti- 
mate will bp obtained for the distance at which the 
inverse square force of repulsion begins to' be 
appreciably diminished by the attractive forces 
The calculation yields a value of 6 x 10 _1 * cm , 
this is m complete disagreement with the scattering 
Tesult already quoted, which showed that the in 
verse square field extended down to a distance of 
less than 4 x 10*- 1 * cm This impasse is avoided if 
we may make use of the wave mechanics 
Dr J Chadwick described a similar phenomenon 
which is found to occur with aluminium, whioh is 
almost at the other end of the table of elements 
Aluminium is one of the elements which can be 
disintegrated by the impact of a particles, and, as 
would be expected, the probability of dismtegra 
tion decreases as the speed of the a particle is 
decreased Measurable disintegration, however, 
is still observed with <* particles of such low speed 
that the scattering observed in other experiments 
is still due to inverse square law forces In one 
experiment, a particles of this speed appear to be 
able to hit the nucleus so as to disintegrate it, but 
yet in the other the same speed u particles are de 
fleeted as if the nucleus acted as a point charge 
Both these results can be explained at least 
qualitatively, according to the wave mechanics, 
m a manner suggested independently by Gurney 
and Condon^ and by Gamow It is supposed that 
the repulsive inverse square law field surrounding 
the nucleus extends down to very small distances, 
of the order of 0 7 x 10 -1 * cm for uranium, and 
rises to a peak value of the order of thirty million 
volts The scattering results are therefore directly 
understandable The reason why a slow particle 
can escape from the uranium nucleus, or in the 
other oase penetrate into the aluminium nuoleus, 
ib to be sought for in the peculiar properties 
ascribed to particles by the wave mechanics On 
the classical theories, the only way a particle can 
pass from one region into a second separated from 
the first by a potential barrier is by surmounting 
the barrier On the wave theory, however, there 
is a finite probability of the particle passing through 
the potential bamer although its energy may be 
far less than tfie peak value 

Several points of exceptional interest have been 
discovered in connexion with the artificial dis 
integration of the elements With the exception 
of lithium, beryllium, carbon, and oxygen, all the 
elements up to potassium can be disintegrated by 
the a particles of radium C (energy seven million 
electron volts) Particular attention had been 
directed to the energy relations occurring in the 
collision For example, it is found that protons 
are knocked off the aluminium nucleus with energies 
as high as 1 4 times that of the mcident a particle 
The experiments of Blaokett have shown that in 
the process of artificial disintegration of nitrogen, 
while a proton is knocked off, the a particle appears 
to be captured. If this is also the case in the dis- 
integration of aluminium, it is possible to deduce 
from the experiments that what may be termed the 
heat of the reaction is not constant, but vanes 
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over a comparatively wide range The obvious 
suggestion is that the masses of all aluminium nuclei 
are not identical 

The elements of odd atomic number give protons 
of greater range than those of even atomic number, 
ana this distinction between the two classes was 
emphasised by Dr F W Aston m connexion with 
his expenments on the isotopic constitution and 
masses of the elements While the even atomic 
numbers often have many isotopes (tin has eleven), 
the elements of odd atomio number appear never 
to have more than two 

Valuable evidence on the Stability of the ele- 
ments is provided by the accurate measurements 
of their masses by the mass spectrograph The 
mass of a nuoleus is in general found to be less than 
the sum of the masses of the protons, a-particles, 
and electrons of which it is supposed to be consti- 
tuted This disappearance of mass represent an 
emission of energy in its formation, or conversely, 
that energy must be supplied to disintegrate it 
The measurements bo far earned out support both 
the results on the artificial disintegration and the 
occurrence of natural disintegration for elements of 
high atomio number For example, with the radio 
active elements it appears likely, as was pointed 
out by Sir Ernest Rutherford, that the u partiole 
has more mass inBide the nucleus than when it is 
free 

Mr R H Fowler gave an account of the de 
velopments of Gamow s theory, which has already 
been referred to It has been seen how the ex- 
penmental evidence leads to the conception of 
attractive forces at close distances giving rise to a 
potential bamer surrounding the nucleus as shown 
in Fig 1 The problem is how constituents of 



the nucleus suoh as a particles which are inside 
this nucleus can escape, when their energy as repre- 
sented by the arrow is insufficient to take them over 
the peak An n particle inside suoh a nucleus is 
not to be considered as a material particle execut 
mg some kind of orbital motion, but as i wave 
motion filling the whole of the space The wave- 
length is determined by the momentum of the a- 
particle, and as a rough illustration, the stable 
states are those m which some type of stationary 
wave system exists If the potential bamer were 
infinitely thick or high, it would be possible to 
have a true stationary wave motion and the 
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system would be permanently stable With a 
mute bamer, the wave motion on the new 
mechanics is found to be a damped vibration 
coupled with an issuing wave which penetrates 
the bamer The exact optical analogy is a wave 
incident at an angle greater than the critical angle 
on a surface only a few wave-lengths thick In 
this case it has been shown experimentally that 
a small amount of the wave penetrates the surface 
The issuing wave in the nuclear problem must be 
interpreted as showing that the a particle has a 
possibly small, but yet finite chance of escape 
from the system with the same energy that it has 
inside the nuoleus This is in itself the explanation 
of radioactive disintegration, but the calculation 
can be pushed muoh further It will be seen from 
Fig 1 that the greater the energy of the a particle 
the smaller the thickness and height of the potential 
bamer it has to penetrate, and the greater should 
be the chance of escape, that is, disintegration 
This is the veil known Geiger-Nuttall law connect- 
ing the energy of the ejected a-particle with the 
transformation constant Considering the pro 
visional state of the theory, an excellent quanti- 
tative account can be given of the observed con 
nexion between the energies of the a particles and 
the transformation constants The distance r 0 , 
about 0 7 x lO -1 * cm for heavy nuclei, may be 
looked on as the size of the nucleus, and it is found 
necessary to allow this to decrease as we go down 
the series This is, of course, reasonable 

It has as yet not been possible to include the 
nuolear electrons in this theory, or to attempt an 
account of the /i- and y-ray phenomena The 
evidence on this subject was described by Dr G D 
Ellis The y rays are high frequency electro- 
magnetic radiations emitted immediately after the 
departure of the disintegration particle and oan be 
considered as the result of the adjustment of the 
nuoleus to the new conditions They constitute 
the characteristic spectrum of the nuoleus and will 
no doubt provide valuable information on its 
structure, but at present there 1 b difficulty m de- 
ciding how they are emitted It appears unlikely 
that they can be emitted by electrons, but there 
is still tne choice between the positive particles 
and the nucleus as a whole by some process such 
as rotation There is clear evidence that the y- 
rays can be associated with a level system, and 
while it may be difficult to fix the system from 
pure energy considerations, measurements of the 
intensities should enable a decision to be reached 


A phenomenon indicating a coupling between 
the nucleus and the outer electronic structure has 
been observed by G H Aston and Ellis, The 
energy of the excited nuoleus la not always emitted 
in the form of radiation , it ib sometimes con- 
verted inside the same atom and leads to the ejec- 
tion of an electron from the atom If the proba- 
bility of this happening were to vary smoothly 
with the frequency, the process would be similar 
to the actual emission of the energy from the 
nuoleus and reabsorption by the electrons The 
two systems cannot be considered distinct in this 
way, since the probability of conversion is found 
to oscillate rapidly in ascending the scale of fre- 
quencies 

Prof 0 W Richardson pointed out that spectro- 
scopic evidence has an important bearing on the 
question whether the nucleus is m rotation He 
described an a prton argument which makes it 
probable that the nuelei of the elements must 
in many instances be rotating In the case of 
hydrogen, the result of this argument is almost a 
certainty A universe is imagined which at a 
certain instant consists of one electron and one 
proton, and these mute to form an unexcited 
hydrogen atom with the emission of radiation 
Tne speotroscopio evidence is overwhelming that 
m the ground state of an atom each extra-nuclear 
electron has half a quantum of angular rotation 
If the postulated universe is to obey the principle 
of the conservation of angular momentum, the 
nucleus of the hydrogen atom must have acquired 
half a quantum of angular momentum m the 
opposite sense An improbable but interesting 
alternative is that the emitted radiation pre- 
serves the conservation of momentum by having 
a sufficiently high degree of elliptical polansa 
tion 

There is good spectroscopic evidence that the 
nuclei of a number of elements are rotating and 
have a quantised angular momentum This is 
shown from the magnetic field resulting from this 
rotation, which causes the hyper-flne structure of 
the spectral lines of many atoms A sufficient 
analysis has already been made for bismuth and 
cesium to indicate the exact number of quanta 
on the nucleus The spectroscopic evidenoe of the 
alternating intensities in the band spectrum of 
hydrogen, and the specific heat of hydrogen gas, 
when interpreted according to the wave mechanics, 
also definitely require the proton to have half a 
quantum of angular momentum 


Obituary. 


Db H J H Fenton, F.R S 

T HE death of Dr H J H Fenton, formerly 
lecturer and demonstrator of chemistry in the 
University of Cambridge, will be regretted by many 
generations of Cam bridge men, for he taught in the 
University for more than forty years, and of the 
numbers that have attended his lectures there can 
be few who did not receive a lasting impression 
from his teaching 
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Henry John Horstmann Fenton was bom at 
Ealing in 1854 After having been educated at 
Magdalen College School, Oxford, he went to 
King's College, London, where he studied chemistry 
under Bloxam, and at the end of his course acted 
as demonstrator About this time the Cloth- 
workers’ Company instituted an exhibition in 
physical science tenable for three yean by a non- 
oouegiate student at Cambridge The first award 
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of this exhibition vu made to Fenton, and he 
entered the University of Cambridge m the Lent 
Term, 187/5 He afterwards gained an entranoe 
scholarship at Christ's College, where he was ad- 
mitted in May 1876 After the relative freedom of 
his London oourse he chafed at the discipline then 
imposed on undergraduates, with the result that he 
not infrequently came into conflict with university 
and college authorities He took the Natural 
Sciences Tripos m 1877, and was placed in the first 
class , among his contemporaries placed with him 
in this class were Adam Sedgwick the zoologist, 
Bower the botanist, and Alex Hill, afterwards 
master of Downing 

Fenton was soon appointed an assistant demon- 
strator by Liveing, and when the then University 
demonstrator of ohemistry, John Wale Hioks, of 
Sidney Sussex, afterwards Bishop of Bloemfontein, 
retired, W J Sell was appointed to succeed him, 
and an additional demonstratorship of chemistry 
was instituted by the University and the post 
assigned to Fenton 

This was in the days of the old Chemical Labors 
tory, which stood on the east side of the site of the 
former Botanic Garden and afterwards served as 
part of the Pathological Laboratory Several of 
the colleges then had their own chemical labora- 
tories, and these were run in competition with the 
University laboratory This competition con 
tmued for many years after the erection in 1887 of 
the new University Chemical Laboratory m Pem- 
broke Street, though in an ever-lessening degree as 
the college laboratories one by one were given up 
The greater part of the teaching in the University 
laboratory was earned out by Sell and Fenton, and 
in spite of their different temperaments the two men 
worked together in harmony until their association 
was terminated by the death of Sell in 1915 

Fenton’s lectures were for many years an out- 
standing feature m the instruction given in the 
University Laboratory He took immense pains 
in their preparation, and although in lecturing he 
affected an air of boredom and a somewhat in- 
dolent manner, actually he delivered them with 
very great care, and he was extraordinarily success 
ful m stimulating the interest of the abler men 
He was scrupulous in avoiding dogmatism, and he 
endeavoured, so far as possible, to present every 
subjeot as a debatable question on whioh there were 
diverse views to be discussed The value of his 
lectures was greatly enhanced by the informal dis 
missions which he encouraged , at the olose of every 
lecture a number of eager young men would come 
down to the lecture table and discuss with him, 
often for half an hour or more, the questions m 
whioh he had Moused their interest 

The course of experimental work m general and 
physical ohemistry whioh Fenton devised to 
illustrate his lectures was very carefully thought 
out, and during the ’eighties, and even later, the 
type of laboratory work being done by his class was 
probably unique Of his books, his “ Notes on 
Qualitative Analysis,” which was widely used, and- 
hi* ” Outlines of Chemistry,’’ of which Part I only 
was published, are best known 
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Although Fenton’s chief interest always seemed 
to lie in general and physical ohemistry, the greater 
part of his original work was earned out in organic 
ohemistry and his most important investigations 
centred round dihydroxymafeic acid He was led 
to the discovery of this compound in a ounous way , 
whilst demonstrating one day he found that a 
student amusing himself by mixing a number of 
reagents selected at random had obtained a re- 
markable purple coloration Fenton realised at 
onoe that the observation was one that should be 
followed up, and he found that the oolour was due 
to the iron derivative of an oxidation product of 
tartaric acid Several years later he sucoeeded in 
the difficult task of isolating this product, and 
showed that it was the previously unknown 
compound, dihydroxymaleio acid In a senes of 
elegant investigations, earned out m part with the 
assistance of ms students, he described numerous 
interesting transformations of this subs tanoe, and 
also established the value of hydrogen {feroxide in 
the presence of iron salts as an oxidising agent 
Fenton was elected into the Royal Society in 
1899, and served on the Council of that body from 
1913 until 1910 He was made an honorary fellow 
of his College in 1911 Ho was naturally a shy 
man and was exceedmgly sensitive to chaff or 
criticism , ho endeavoured to conceal his Bhyness by 
assuming a certain hauteur which tended to repel 
some of those who would have sought his friend- 
ship Ho had a very strong sense of fairness, but 
his pertinacity in defending views in which he was 
in a minority of one sometimes made him a difficult 
member of University bodies He married in 1802, 
Edith, daughter of George Fergusson of Riohmond 
Hirleft no children He gave up his lectureship in 
1924 and went to live at Hove, but the last years of 
his life were greatly clouded by illness He died 
in a nursing home in London on Jan 13, at the 
age of seventy four C T H 

W H M 


Prof R H Yapp 

Wk regret to reoord the death on Jan 22 of 
R H Yapp, Mason professor of botany in the Uni 
versity of Birmingham , after a year of suffering 
borne with heroic fortitude and patience His 
untimely death at fifty seven years of age is all the 
more tragio as the new and extensive laboratories, 
whioh he had planned with such care and thorough- 
ness, had only just been opened before he was taken 
seriously ill, and he was thus unable to complete 
a number of investigations which had been tem- 
porarily laid aside for the exacting duty of super- 
vising the erection of the greatly needed new 
department 

Richard Hemy Yapp was bom m the village of 
Orleton, m Herefordshire, in 1871, and was educated 
at a school in Hereford, and later at Nottingham 
After spending some years in the firm of Messrs 
Alexander and Duncan in Leominster, he entered 
St John’s College, Cambridge, as a scholar, and 
graduated with first class honours in botany in 
1898 Elected to the Frank Smart Studentship 
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at Gonville and Caius in 1899, he was appointed I 
botanist to the University of Cambridge scientific 
expedition to the Malay States under the leader- 
ship of Mr W Skeat Of the interest aroused 
in him by this expedition he always spoke with 
warm recollection, and the material collected formed 
the basis of several investigations published in the 
Annals of Botany 

In 1904, Yapp was appointed to the chair of 
botany in University College, Aberystwyth, and 
during the ten years of his tenure of that professor- 
ship he reorganised and extended the botanical 
department, and enriched its museum with many 
specimens collected in the Malay States and in 
South Africa, during his visit to that country with 
the British Association in 1905 From Aber 
ystwyth, Yapp went to Queen’s College, Belfast and 
in 1919 to the University of Birmingham In all 
three places he threw himself with vigour into the 
teaching and reorganising of his department, and 
by his active interest in the general welfare of the 
college or university to which he was attached, he 
invariably gamed the confidence and esteem of his 
colleagues, and was trusted as a clear sighted ad 
viser Though this brought him many and exact 
mg duties, he managed to accomplish a considerable 
amount of research work which was latterly of a 
physiological and ecological nature 

While still at Cambridge, Yapp had become 
m teres ted in the fens, and spent many holidays 
studying the peculiarities of their vegetation As 
a result of these studies he published a detailed 
account of the vegetation of Wicken Fen, deabng 
more particularly with the relation of the 
plants to soil moisture This was followed by a 
critical account, structural, physiological, and 
developmental, of the foliage of the meadow sweet 
(Sptrta Ulmana), as bearing on the problem of 
xeromorphy m marsh plants In this question of 
the water-relation of plants his interest continued 
to the very end, and during his last illness he was 
busy editing the English translation of Prof 
Maximov’s book on this subject, and also writing 
up volummous notes of investigations earned out 
by himself some few years ago 

While at Aberystwyth, Prof Yapp became 
interested in the various plant associations of the 
Dovey estuary, and made a special study of the 
vegetation of the salt marshes Detailed accounts 
of this investigation were published in the Journal 
of Ecology m 1917 and 1921 These ecologioal 
studies necessitated the consideration of the general 
inter relationship of plants in vegetation, and led 
to the publication of two critical papers on the 
“ Concept of Association ” and the ‘‘Concept of 
Habitat ” respectively Had he been spared to 
work out other important ideas for which he was 
collecting evidence, Prof Yapp would have still 
further enhanced his reputation as a careful ob 
server and a clear t hink er In recognition of his 
ecological work he was elected president of the 
Ecological fl&ociety m 1921, and he waa looking 
forward with eagerness to presiding over the 
botanical section of the British Association at the 
meeting in Glasgow last autumn, when his fatal 
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illness necessitated his resigning the presidency of 
the section Though aware of the probable fatal 
termination of his illness, he never lost courage, 
and continued as long as it Was possible to work 
at the completion of some of his botanical investi- 
gations 

Yapp possessed a clear and orderly mind, and had 
the ability to present lucidly and tersely the in 
formation he wished to convey Good evidence of 
this is afforded not only by his published researches, 
but also by the success of his small text book on 
botany published by the Cambridge University 
Press He leaves a widow, who tended him with 
touching devotion during his prolonged and painful 
illness, and two children, a son and daughter By 
Ins death the University of Birmingham loses a 
valued teacher, and science an ardent investigator 
and a gifted botanist His botanical colleagues 
will remember him as a genial friend, of innate 
modesty and of singular personal charm 


Fra toe rN Gerda Laski 

Fradlrin Gerda Laski, who was one of the few 
women to succeed in making a name for herself 
in the realms of the exact sciences, died m Berlm 
on Nov 24 Coming of a well to do family m 
Vienna, her attention was liberally directed from 
the first towards the arts and sciences, a fact which, 
combined with a natural vivacity and affectionate 
temperament, endowed her with great versatility, 
and added in no Bmall degree to the charm of her 
personality 

Frhulem Laski Btudied for her doctorate in 
Vienna at the Physical Institute under Prof 
Ehrenhaft, and her first published work — on sub- 
imoroscopic particles — was a direct result of the 
intellectual circle in which she was placed After a 
period at Gdttwgen (where Debve then was) she 
became assistant in the Physical Institute of the 
University of Berlm, whore she was introduced by 
Rubens to the experimental technique of infra red 
research This subject had attracted her during 
her sojourn in Gttttmgen, and, broadly speaking, 
it remained her chief interest to the end In 
1924, Fraulem Laski was chosen to take charge 
of the department of infra-red research in the 
Kaiser Wilhelm Institute fiir Faserstoffchemie at 
Dahlem 

In addition to various publications dealing with 
her own investigations (such as the long wave-length 
spectrum of mercury vapour, the mfta red spectra of 
chlorates and bromates, and of cellulose), Fraulem 
Laski contributed the article on infra red research 
to vol 3 (1924) of the “ Ergebmsse der exakten 
Naturwiesenschaften ” Her last work comprised a 
couple of chapters, “ Special Methods for Measure- 
ments in the Infra red " and “ Thermo-electricity ’’ 
for the Geiger-Scheel “ Handbuch der Physik ” 

Fr&ulein Laski’s death while in the prime of life 
has removed a talented research worker, and at the 
-same time many will regret the passing of a col- 
league who had endeared herself to a wide circle of 
friends 
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News end Views. 


Mxtxorological statistics justify, on the whole, 
tie selection of Aldwiok, near Bognor, as the place of 
convalescence for Hie Majesty the King, when it is 
borne in mind that sunshine is the element of greatest 
importance m such a case Bognor lies within the 
only stnp of the south coast of England where the 
general average daily duration of sunshine m the 
month of February exceeds three hours The contrast 
between the figures for this Sussex watering place and 
those for St James’s Park are most striking for mid 
winter, but even in this month, with its lengthening 
days, the relative amounts are not far short of three 
to one In March the ratio is reduced to almost 
exactly two to one, and by April the advantage of the 
seaside place is reduced to 45 per cent The particular 
merit of the climate of the Sussex coast is that it com 
bines a low average rainfall with its abundant sun 
shine, and in this respect has a great advantage over the 
southern coasts of Devon and Cornwall On the other 
hand, the south west coast has a slightly higher mean 
temperature, due to the fact that it is more frequently 
under the influence of the mild southerly or south 
westerly winds of the Atlantic, at the same time that 
the south oast of England is meteorologically one with 
the Continent during a spell of the oold easterly type 
of weather A curious fact — perhaps not widely 
recognised — is that in spring the warmth derived 
from artificial 'sources in London on the one hand, 
and the influence of the oold sea upon the coastal 
climate on the other, are sufficient to make St 
James’s Park actually warmer than Bognor when 
shade temperature alone is considered The difference 
amounts to about a degree and a half 

Ckntbax. Europe is m the grip of an intense anti 
cyclone, and over northern Russia pressure exceeds 
1044 millibars, which is 30 millibars above the normal 
for the month Usually during February the axis of 
high pressure lies to the south, over Switzerland and 
the Balkan highlands, and the greater part of Europe 
comes under the influence of rather mild westerly and 
south westerly winds from the Atlantic Under tho 
conditions existing at present, however, pressure is 
highest in the latitude of the Baltic, and winds are 
easterly over almost the whole of Europe, from the 
Black Sea and the Alps to the North German coast 
The anticyclone is an offshoot of the great winter anti 
cyclone of Siberia, and the souroe of the air is away in 
central Asia Reports m the press quote some extra 
ordinarily low temperatures, such as - 67° F at 
Ivanov Voznesensk, north-east of Moscow, and per 
haps even lower at other places in central Russia, 
- 40 ° F near Vilna m Poland, - 31° F in Silesia, 
- 24 ° F in Belgrade, and - 15° F m Berlin The last, 
if correct, is Hie lowest temperature recorded during 
more than a hundred years’ observations in that city, 
the previous lowest having been - 13° F in 1850 and 
1850 

Thb lowest temperatures hitherto recorded near 
Moscow are probably not below - 50° F , and the low 
mi n i m a quoted above are not confirmed by figures m 
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the Da\ly Weather Report The western Baltic is 
freezing, and many ships are fast in the ice Vienna 
18 also intensely cold, and the Danube is frozen for 
1200 miles The cold extends across south-eastern 
Europe to Asia Minor and Syria, and there have been 
several heavy falls of snow m the Balkans, associated 
with a deep depression which occupied the eastern 
Mediterranean at the end of January and beginning 
of February The deep drifts have blocked the railway 
line to Constantinople, and three Simplon express 
trains with a number of passengers have been snowed 
up for a week in Thrace 

In response to the invitation of the Royal Institu 
tion, representatives of many scientific and technical 
societies met in the famous lecture theatre in Albe 
inarle Street on Feb 5, to consider the preliminary 
arrangements for the celebration of the centenary of 
Faraday’s great discovery of electromagnetic induc- 
tion, which he made on Aug 28, 1831 Sir Arthur 
Keith was in the chair, and in opening the proceedings 
leminded those present that the Royal Institution was 
not only the scene of Faraday’s labours, but it was also 
for more than half a century his home Sir William 
Bragg, director of the Royal Institution, said that the 
proposed celebrations had been in mind a long time, 
and in choosing the particular discovery of August 
1831 they were recalling one of Faraday’s most im- 
portant discoveries, on which rested a vast body of 
scientific and industrial development Tho occasion 
would give the nation an opportunity of realising the 
contributions to soience and industry during the last 
hundred years It was unlikely there would be another 
occasion so favourable, and if made a success, the 
centenary would encourage the people to go on with 
their work and brighten the whole outlook of the 
nation 

Among the speakers was Sir Ernest Rutherford, 
who not only approved the suggestions but also 
pointed out that in 1931 occurs the centenary of the 
birth of James Clerk Maxwell, who m a sense was 
Faraday’s interpreter and put into mathematical form 
the latter’s views Col K Edgcumbe, president of 
the Institution of Electrical Engineers, Sir John Snell, 
Sir William Pope, Mr D N Dunlop, Sir John Reith, 
Col W A Vignoles, and Prof J L Myres all promised 
the co operation of the societies they represented 
Prof Myres made the interesting announcement that 
the officers of the British Association were prepared to 
recommend to their Council that the oentenary meet 
ings of the Association of 1931 should be held m 
London, and said they would be glad to do everything 
in their power to ensure that not only the intellectual 
descendants of Faraday himself, but also the large 
public interests which benefited from the applications 
of those discoveries, should be represented The 
meeting approved the appointment of two small com- 
mittees to deal with the scientific and industrial sides 
of the celebration, whiob Sir William Bragg announced 
would probably take place in the third week ©f 
September 193L 
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Two donors, who desire to remain anonymous, have 
each presented the London Hospital with a gram of 
radium for work on cancer Following so soon after 
the generous gift of radium to the King Edward 
Hospital Fund by Sir Otto Beit, these gifts are ade- 
quate testimony to the conviotion that is gaining 
ground of the good results which fpllow the use of 
radium m the treatment of cancer Conditions were 
laid down by Sir Otto Beit that his radium should be 
loaned to centres where the study of radiation quee 
tions is earned out on scientific lines One of the 
London Hospital donors has supplemented his gift by 
an additional £13,000, which is to be invested and 
the income from it used in running a radium labors 
tory The radium and the endowment are to form a 
trust known as the Freedom Radium Trust, and this 
Trust is to be managed by a committee of three 
‘ governors,’ who have power to co opt members of 
the honorary surgical staff The number of cancer 
cases treated at the London Hospital is 800 1000 a 
year, and steps are being taken for complete records 
of all the cases which will be treated under these new 
opportunities 

A project to perpetuate the memory of the late 
Drs Peach and Home has been recently inaugurated 
in Edinburgh Benjamin Neeve Peach died in January 
1020, and his lifelong friend and fellow worker, John 
Home, followed him in May 1928 In response to 
a widely expressed desire that the eminent services 
rendered to geology by these two distinguished men of 
science should be recognised in some appropriate form, 
a representative committee was convened and has 
now decided to take steps to raise a joint memonal 
The committee, which is under the chairmanship of 
Prof R A Sampson, includes delegates from the 
Geological Survey of Great Britain, the Royal Scottish 
Museum, the geological departments of the Scottish 
universities, and the following scientific societies with 
which Drs Peach and Home were most closely 
associated Royal Sooiety of Edinburgh, Royal 
Soottish Geographical Society, Royal Physical Sooiety 
of Edinburgh, and the Geologioal Societies of Edin 
burgh and of Glasgow The committee proposes, with 
the concurrence of the authorities concerned, that the 
memonal shall take the form of a bronze plaque to 
be placed m a suitablo position m the Royal Soottish 
Museum, Edinburgh, and of a commemorative msonp 
tion upon some conspicuous rock face or boulder at 
one of the classical geological localities in the north 
west Highlands A fund has been opened to defray 
expenses, and the committee has appointed Mr M 
Maogregor, Southpark, 19 Grange Terrace, Edinburgh, 
to reoeive and acknowledge all contnbutions 

News of another find of skeletal remains of early 
man in Africa is to hand It is reported that during 
quarrying operations in Springbok fiats in the northern 
Transvaal, fossil bones of man have been found m 
conjunction with the remains of an extinct gigantio 
buffalo According to the Pretoria correspondent of 
the Ttmea, m a dispatch which appeared in the issue 
of Feb 9, the skull, long bones, and parts of the hands 
have now been found, but most of the vertebral 
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column and the entire pelvis are missing The skull 
and the other bones have been much broken, as if the 
hunter had been trampled by the buffalo It is stated 
that the remains are those of a large size man not 
closely related to the negroid type The marked 
supra-orbital ndges of Rhodesian man are absent , 
but the lower jaw, though protuberant, has only a 
small ohm, while the teeth are said to resemble those 
of Rhodesian man This description would scaroely 
appear congruous with the attribution which is stated 
to have been put forward with confidence that the 
remains are of the Cro Magnon type, and a possibility 
which is hinted that they may prove to be more 
primitive seems very likely 

Db Broom is reported in a later dispatch as regard- 
ing the Springbok man as proof of the existence of a 
primitive pre negroid type m South Afnoa, and as 
establishing the hitherto doubtful standing of the 
Boskop skull Whether this be the case or not, the 
find certainly seems likely to prove of very consider 
able importance The absence of the supra orbital 
ridges would clearly distinguish these remains from 
those of Rhodesian man, and they would thus add 
another to the early physical types which appear in 
the south of the continent This range of type, of 
which unfortunately at present there is no evidence 
to fix the chronological sequence, would be in harmony 
with the archaeological evidence which, according to 
the latest analysis, points to a succession of infiltra 
tions into the sub continent from tho north 

On p 262 of this issue, we publish a summary 
account of Miss Garrod’s recent presidential address to 
the Prehistoric Society of East Anglia, m which she 
gives a ‘new view’ of prehistory It has for some 
time been evident that the results of archaeological dis 
oovery outside the western European area could be 
brought withm the classical order of de Mortillet only 
with increasing difficulty This has perhaps been most 
Impressed upon archaeologists by the discoveries of 
Fathers P P Lioent and Teilhard de Ohardm in China 
A full and exhaustive report on these discoveries has 
been issued by the Institut de Pal&mtologie humame 
of Pans M Boule and the Messrs Licent and 
Chardin themselves alike agree in regarding their 
discovenes as of vital import m the interpreta- 
tion of the sucoeesion of palseobthio cultures in 
the West Both geology and paleontology are now 
held to point to parity of conditions within a range 
extending from China to western. Europe Yet oul 
tures which in the West appear in chronological suc- 
cession, in the East appear to oo -exist Middle and 
Upper Pal»olithic are combined Hence such dis- 
tinguished archaeologists as M Boule, the AbW 
Breuil and Prof Obermaier are coming to began! the 
succession of cultures m the West as a localised and 
peculiar condition dike to a senes of incursions from 
a oentre of dispersion for which they look to Asia It 
is interesting to note that the aooount by M H Martin 
of Solutrean frescoes found in a rook shelter in the 
valley of the River Roe ( Charon te) and the deductions 
he draws therefrom favour Miss Garrod’s view as to 
the extent to which the Solutrean penetrated the 
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Wert It is dear that Miss Oarrod’s plea for extended 
exploration in extra European areas does no more 
than justice to the situation 

In spite of a substantial reduction in its income, 
the Empire Cotton Growing Corporation is continuing 
its scientific researoh in the cotton plantations (see 
NaTtna®, Nov 5, 1927, p 64S, and Mar 10, 1928, 
p 302) The quarterly report of the Executive Com 
mittee, whioh met on Jan 23, makes this quite clear, 
as the following items show The jassid resisting 
strains of cotton evolved at the Barberton Expen 
ment Station have reached the stage of rapid multipli 
cation for distnbution to the farmers, and are fully 
maintaining the high opinion formed of them A 
number of them have been found to be early matunng 
— always a matter of first importance with regard to 
insect pests in warm climates Similar work has now 
been undertaken in Southern Rhodesia, and there is 
already a promise that cotton growing will shortly 
enter into regular rotation with other crops Con 
siderabie attention has been directed lately to the lm 
portant researoh work being done in the Sudan A 
committee was formed in this country to overhaul 
this work, and its decision was most favourable to its 
high scientific character 

Special studies are being made by the Empire 
Cotton Growing Corporation on the black arm disease 
of ootton, with the result that a very definite correlation 
haa been observed between this fungus and soil tern 
peratures By regulating the time of planting to 
periods when the soil temperature is unfavourable to 
the development of the fungus, it is hoped that a con 
siderabie measure of control will result A fresh ap 
pointment has been sanctioned to assist the patholo- 
gist in his work Research in Nyasaland haa suffici 
ently advanced to justify the opening of a station on 
the west side of the lake Here the country appears 
to be specially suited for cotton growing, and will 
shortly be rendered accessible by the extension of the 
railway from Blantyre to the lake Meanwhile, the 
research station, m Trinidad is getting into its stride, 
and important papers have been and are being pub 
hshed in both the genetic and physiological sections 
The papers issued have won warm eulogies from 
scientific men m Great Britain, in the United States, 
and on the continent of Europe 

In the second lecture of his oourse on “ The 
Early History of X rays," delivered at the Royal 
Institution on Feb 7, Sir William Bragg said that, 
like many other physicists of the same period, 
Rbntgen was interested in the electric discharge in 
all the new forms whioh were being given to it by 
improvements in technique and especially by the 
increasing efficiency of the means for producing high 
vacua Crookes, Hittorf, Lenard, and others had 
shown the marvellous properties of the so called 
cathode rays An additional factor in the discovery 
was the results of investigations with various phos 
phoreeoent substances All the circumstances were 
therefore in favour of the discovery being made, and 
to Rdntgen fell the honour of being the first to grasp 
tbs significance of an effect that others must have 
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occasionally seen, and indeed did see about that time 
His discharge tube was wrapped in black paper , 
yet one of these phosphorescent materials was set 
glowing when the discharge was made to pass He 
also observed with curiosity that it made no differ 
enee whether the cardboard sheet on which his 
fluorescent material was spread was held with its 
back or front to the bulb He assumed that a kind 
of ray, hitherto unknown, was emanating from the 
bulb From that he went on to discover all the 
pnnoipal features of the rays and presented them in a 
paper of singular lucidity and ordor All over the 
world delighted workers repeated his experiments 
In Great Britain, J J Thomson, Campbell Swmton, 
Sohuater, Porter, Jackson, and others helped in the 
rapid development of a new technique The wonder 
of X-rays is now widespread, but the savour of the 
marvel of those first experiments will never be for- 
gotten by those who had any part in them % 

In his Fnday evening discourse, delivered at the 
Royal Institution on Feb 8, Mr C E R Sherrington 
discussed “ Recent Problems of Rail Transport at 
Home and Abroad ” The retail and short distance 
nature of the rail traffic of Great Britain, he said, 
prevents the adoption of many methods used abroad, 
but the employment of labour saving device — the 
corollary of high wage rates — is extending widely 
Advocates of the Channel Tunnel scheme should not 
forget that the size of rolling stock in England is more 
limited in dimensions than that of Continental rail- 
ways, while the practical difficulties experienced with 
steel sleepers abroad, such as the undesirability of 
using them with slag ballast, should limit their use 
at home to the time when they become a financially 
profitable improvement The reinforced concrete 
sleeper is an alternative to steel, and can be more 
easily insulated where track circuits and automatic 
signals are required The progress in signalling has 
resulted in the use of the day colour light signal. 
Widely developed on the Southern Railway of Great 
Britain Its universal adoption is to be expected 
In view of its penetrative power through fog, for 
automatic tram control has not yet achieved that 
degree of infallibility which warrants the enormous 
cost of its application , this cost in the United States 
has often been more than £400 a mile Freight 
service has been speeded up by the use of the rail- 
brake, now being installed for the first time m Eng 
land at March, London and North Eastern Railway 
Since radio broadcasting was started five years ago 
its growth has been remarkable Difficulties, however, 
are continually arising, which ora only be overcome 
by persistent scientific research In Discovery for 
February, Sir John Reith points out that the mam 
difficulty arises from the fact that to-day there are 
nearly three hundred stations in Europe trying to 
broadcast on a wave band which is barely sufficient 
for a hundred At the international conference at 
Geneva, Great Britain was allotted ten exclusive 
frequencies Had it not been for the rapid growth in 
the number of stations, this arrangement might have 
sufficed The actual result, however, is that the so- 
called exclusive frequencies an being encroached on 
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continually Two yean ago the nine main station* 
of the BBC had an uninterrupted range of twenty 
miles for reception, and the relay stations had a range 
of five miles Owing to interference, these ranges are 
now reduced to five and one and a half respectively 
The radio engineers, therefore, are forced to erect a 
limited number of high power stations instead of 
the comparatively numerous low powered stations at 
present in use The proposed new stations also will 
have two transmitters, each capable of operating on 
different frequencies, so that separate programmes 
can be transmitted simultaneously The experi 
mental results already obtained at the Daventry 
station (5GB) have proved eminently satisfactory 
The first of the new high power regional transmitters 
is being built at Brookman’s Park, near London It 
will be in operation in the autumn of this year 
Preliminary steps are being taken to erect high power 
stations to serve the north of England, Scotland, 
Wales, and the west of England These will probably 
be completed m 1930 Until the regional scheme is 
ready, temporary measures are being taken to supply 
those listeners served by relay stations It has to 
be remembered that the interference from distant 
stations increases after sunset, and so after dark the 
service of a station sharing a wave length is decreased 
D» B A Keek, assistant director of the Rotham 
sted Experimental Station, has been giving talks 
through the British Broadoasting Corporation from 
September last on “The Why and Wherefore of Farm 
mg ” The BBC has now published, as part of this 
course, two pamphlets illustrating and amplifying the 
work These pamphlets, giving a list of books to bo 
read, and further work to be undertaken, should be in 
the hands of every agricultural student and teacher 
They contain an admirable senes of photographs, 
designed not merely to show the fundamental scientific 
character of farming but also to demonstrate the 
extent to which modem improvements have resulted 
in increased supplies of food and other commodities 
produced from the land Especially instructive to the 
townsman are the illustrations of the improvements 
that have been effected in the types of plants grown 
In the second pamphlet, to aocompany the oourse 
this spnng, are many excellent photographs of typical 
English farming scenes and operations, and few will 
wish for anything better m the way of illustration 
than these Included at the end of each are instruc 
tions for the performance of simple experiments 
illustrating some of the more important subjects dealt 
with in tho lectures Appropriately enough, portraits 
of Jethro Tull and John Lawes form the respective 
frontispieces From every point, of view the object 
aimed at seems to have been achieved The lectures 
have been illustrated in a most interesting way , 
further work on each has been suggested , the names 
of the books supplying the information have been 
supplied, and a scheme of simple practical work has 
been elaborated The two slight pamphlets, because 
of the care expended upon their production, form a 
very interesting complement to Dr Keen's lectures, 
and afford an illustration of the useful educational work 
which radio communication can accomplish 


Tbs rapid growth of domestic electrical installations 
during recent months has greatly strained the resources 
of the meter departments of supply stations In 
addition, there is no general agreement as to the type 
of tariff which is most equitable for the consumer and 
the supply company The general principles laid 
down by John Hopkinaon many years ago still hold 
good, and it is probable that the universal application 
of a two part tariff to small users is only a question 
of time The difficulty that has to be overcome m 
all the methods hitherto suggested lies in convincing 
the consumer that the method of charging is an 
equitable one In a paper read by J L Carr to 
the Institution of Electnoal Engineers on Feb 1, an 
account was given of electno meters with special refer 
ence to those which are used to record in some par 
ticular way depending on the tariff system adopted 
Practically all types of meters depend on their so 
called permanent magnets remaining always the same 
It is now well known that cobalt steel makes excellent 
permanent magnets But some makers, probably on 
aocount of tho oost, still use the older types of magnet, 
which from the point of view of remaining permanent 
leave much to be desired Sooner or later every 
electric meter is called upon to withstand the effects 
of a temporary overload due to the development of 
some accidental fault on the circuit Every time a 
fuse blows, for example, there is a heavy overload 
It is well known that this may partially demagnetise 
the ‘ permanent magnets ’ and thus alter the rate at 
which the meter rotates for a given current The 
present rapid extension of the use of domeetio ap 
pbanoes connected to all parts of the house mains will 
doubtless increase the frequency of short circuits 
Hence the effect of these on the rate of tho meter is 
becoming important The present standard specifics 
tion, namely, that the rate should not be affected 
when a current thirty times the normal is passed 
through it for half a second, is not sufficiently stringent 

Tax present year being the jubilee year of Pope 
Pius XI , the Pontifical Academy of Sciences (Nuovi 
Lmcei) has decided to offer a pnze of 10,000 lire, to 
be awarded for tho beet critical dissertation on the 
physical theory of quanta The pnze is open to al 
except the ordinary members of the Academy, and 
dissertations, which must be unpublished, are to be 
submitted before Oct 31 next Three typewritten 
copies, in either Latin, Italian, French, English, 
Gorman, or Spanish, must be supplied Authors may 
give their own names or they may furnish a dis- 
tinguishing motto, which must be repeated on a 
scaled envelope containing the name The award will 
be made, on the recommendation of a special com 
mitteo nominated by the committee of the Academy, 
at the inaugural meeting of the next academic year 
m December next 

Db F C Whitmore, head of the Department of 
Chemistry at Northwestern University, Evanston, 
Illinois, has been appointed Dean of the School of 
Chemistry and Physios at the Pennsylvania State 
College as from July 1 next Dr Whitmore succeeds 
Dean G L Wendt, who has been appointed assistant 
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to the president of the College in charge of research 
Dr Whitmore vm director of the second session of 
the Institute of Chemistry, held at Northwestern 
University last summer, and during the year 1927-28 
he was chairman of the Division of Chemistry and 
Chemioal Technology of the National Research 
Council He is the author of volume 3 in the mono 
graph senes published by the American Chemical 
Society, namely, “The Organic Compounds of Mer 
cu«y,” published in 1921, and was editor in ohief of 
vol 7, published in 1927, of the annual senes entitled 
“ Organio Syntheses ” 

The twenty fourth annual report of Leicester 
Museum and Art Gallery refers to the good work 
done by the Director, Dr E E Lowe, in his “ Report 
on Amencan Museum Work," and mentions that a 
new wing, to cost about £6800, will soon be available 
This extension will be used for exhibition apace, and 
will contain also a students’ research room and a 
muniment room Dunng the year Little change was 
made in the exhibited collections, some of which are 
still cramped for lack of space, but evening lectures, 
guide-demonstrations, and special Christmas lectures 
were much appreciated More than a quarter of a 
million visitors entered the Museum, and the running 
of the Museum and Art Gallery coat £7182, £6873 
of which was contributed by the rates 

A raw years ago the Deeeide Field Club, with its 
headquarters in Aberdeen, published as an experiment 
The Deeeide Field, designed to interest the naturalist 
and the general reader m the many different aspects 
of Deeside life The success of the experiment led 
to the appearance of three further parts, the last of 
which, recently published, contains a district miscel 
lany of wide interest and high standard Archaeology 
is served by articles on pygmy flints, the first found 
in Sootland, a compendium of Deeeide castles, and a 
discussion of Fiotiah symbols , natural history by 
aocounts of the glacial geology of the Cairngorms, and 
of the rarer wild flowers of the valley , history by 
descriptions of Lumphanan and Duma , and there 
are many topical articles on old industries, the 
valley’s painters, and so on The Club is performing 
a useful service m enoouraging research into these 
different sides of the development of the Dee valley 
and its people, and in giving the results permanent 
record Its highly successful field excursions are no 
less useful in fostering acquaintance with a wide 
range of local interests, most of which have behind 
them more than local significance 

It is announced in Science that the Penrose medal 
of the Geological Society of America has been pre 
sented to Dr J J Sederholm, director of the Geo 
logical Commission of Finland 

Tra Galton Anniversary Dinner of the Eugenics 
Society will be held at the Rembrandt Hotel, Bromp 
ton Road, on Saturday, Feb 16, at 7 15 p v The 
Galton Lecture will be delivered by Major Leonard 
Darwin, whp will take as his subject " The Coming of 
Age of tiie Eugenics Society " 
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As announced in our issue of Deo 8, p 898, the 
annual general meeting of the Chemioal Society will be 
held at Leeds on Mar 21 The presidential address, 
entitled “Co operation m Science and Industry,’’ will 
be delivered by Prof J ¥ Thorpe m the Great Hall of 
the University at 4 30 on that date 

An earthquake of moderate intensity was recorded 
at Kow Observatory at 17 hr 23 min 9 seo G M T on 
Feb 1 The epicentre is estimated to have been m 
Afghanistan A message from Bombay states that a 
shock was felt in Delhi Another disturbance was re 
corded at 0 hr 9 mm 59 seo GMT on Feb 2 The 
epioentre was 4640 miles away, probably in Mongolia 

Thr following have been elected officers of the 
Royal Astronomical Society for the present year 
President Dr A C D Crommelm , Vice President* 
Sir Frank Dyson, Dr E B Knobel, Prof 1% F 
Newall, and Rev TER Philbps , 'treasurer 
Mr J H Reynolds , Secretaries Prof Herbert 
Dmglo and Dr H Knox Shaw , Foreign Secretary 
Prof H H Turner 

The Ministry of Health has issued a memorandum, 
arranged on the same plan as in former years, of the 
costs incurred at residential institutions for the treat- 
ment of tuberculosis (Memo 122 B/T ) The informa 
tion given should be of substantial assistance to 
authorities in enabling them to secure economical 
administration of their institutions 

Wb have received from the author, Mr F E 
Come, a pamphlet on “ Iodine for Livestock ” (De 
Gruchy and Co , Ltd , 45 Mitchell Street, E C 1 ) He 
has collected a large amount of information upon the 
value of iodine in the breeding and rearing of Jive 
stock, and describes methods whereby it may be fed 
to stock 

A BRisk acoount of outstanding features of the 
Indian Science Congress held in January 1928 at Cal- 
cutta appeared in our issue of Mar 10, 1928, p 401 The 
Proceedings of the Congress have now been issued as a 
paper covered volume of 420 pages by the Asiatic 
Society of Bengal, 1 Park Street, Calcutta The 
volume contains the addresses of the president, Dr 
J L Bimonsen, and the sectional presidents and 
abstracts of most of the papers presented There is a 
subject and author index 

The Chemical Engineering Group of the Society of 
Chemioal Industry has recentl} published vol 9 (1927) 
of its Proceedings It contains twelve papers dealing 
with various aspects of chemical engineering and 
covering a wide range Three of the papers are 
concerned with lubrioation and lubricating oils and 
another discusses the oil pollution question at sea 
Thermo electno and resistance pyrometry in industry, 
the production of power from town’s refuse, the 
importance of chemistry to the engineer, moulding 
machines for oast iron, fire extinguishers, the manu- 
facture of fibrous cellulose, spray drying and the 
desiccation process of beet sugar manufacture, are 
considered in the remaining papers. 
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Th* usual bound volume, representing the Annua] 
Report (for 1927) of the Smithsonian Institution, has 
recently been issued (Washington, D C Government 
Printing Office, 1 75 dollars) In addition to the formal 
report of the expeditions and other activities of the 
Institution, there is the oustomary appendix, occupy, 
ing fully three quarters of the volume, which consists 
of brief accounts, by leading workers, of scientific dis- 
covery in particular directions Many of the articles 
are original , one, by Sir James Jeans, is a repnnt of 
the supplement to our issue of Dec 4, 1926, entitled 
“ Recent Developments of Cosmical Physics ” , 
others, again, are translations Such translations 
will fee weloome to many scientific workers who are 
not at ease with a foreign language or do not see foreign 
periodicals regularly The present volume includes 
“The Centenary of Augustin Fresnel," by E M 
Antomadi (from L'Astronomxs), “Is the Earth Growing 
Old 7 " by Prof J S Pompeckj, and “The Origins of 
the Chinese Civilisations,” by Henri Maspero (from 
Annales de Qiographxe) 

Atflioations are invited for the following appoint 
ments, on or before the dates mentioned — A head of 
the department of civil engineering, architecture, and 
building, and a lecturer in metallurgy, each at the 
Bradford Technical College— The Principal, Technical 
College, Bradford (Feb 23) A junior scientific 


offioer m the Admiralty Scientific Pool — The Secretary 
of the Admiralty (C E. Branch), Whitehall, S W.I 
(Feb 23) A secretary (male) of the City of London 
Sohool — The Town Cleric, Guildhall, London, E C 2 
(Feb 25) A full tune lecturer and demonstrator in 
anatomy at the University College of South Wales 
and Monmouthshire — The Registrar, University Ool 
lege, Cardiff (Feb 28) A lecturer in mining engineer 
mg at Armstrong College— The Registrar, Armstrong 
College, Newcaetle-upon Tyne (Mar 2) A Lady 
Carlisle research fellow for research in classics, 
mathematics, philosophy, history, economies, or 
natural science, and a research fellow in some branch 
of chemistry or biology, each at Somerville College, 
Oxford — The Secretary, Somerville College, Oxford 
(Mar 6) A professor of meohamoal engineering 
at theHenot Watt College, Edinburgh — The Pnnoi 
pal, Henot Watt College, Edinburgh (Mar 10) A 
chemist m the Mam Drainage Department, Public 
W'orks Ministry, Egyptian Government — The Direotor 
General, Mam Drainage Department, Public Works 
Ministry, Cairo, Egypt ( Apnl 30) A full time teacher 
in electrical engineering at the Barnsley Mining and 
Technical College — The Principal, Harvey Institute, 
Barnsley A junior assistant (male) under the Director 
ate of Ballistics Research, Research Department, 
Woolwich — The Chief Superintendent, Research De. 
partment, Woolwioh, S E 18 


Our Astronomical Column 


The Sunspot Cycle — Mr H W Newton gave a 
short address on this subject at the January meeting 
of the British Astronomical Association The average 
daily number of spots reached a maximum m 1928, 
but aa regards areas, the curvo of activity has two 
peaks, one m 1920 and one m 1928, with a slight 
depression m 1927 The average latitude of spots, 
which was 14° in 1928, was considered as an indication 
that the maximum is now past Ten spot groups 
were visible to the naked eye during 1928 

Mr W M H Greaves spoke on the correlation of 
spots and magnetic storms the close resemblance 
between the spot curve and the curves of diurnal 
variations has long been known, but the research m 
which he has been engaged deals with the connexion 
between particular spot groups and magnetic storms 
Spots on the limb appear to have little influence, but a 
large number of storms can be associated with par 
ticular spots near the central meridian, or with active 
regions where spots had recently been present 

Possible Return of Denning’s Periodical Comet 
O f 1894 — The new oomet discovered by photography 
at Bergedorf on Jan 17 last has been observed also 
at the Yerkes Observatory on Jan 4 and 12, and a 
preliminary computation of the orbit leada to the 
inference that it may be a return of Denning’s oomet 
of 1894 The latter comet was observed for a short 
period only and its periodic time was deduced as 7 42 
years. The small comet now visible gives undoubted 
evidence of being periodical and one of the Jovian 
group, with a time of revolution approximately 0 83 
yean or 6 years and 249 days Quite possibly 
planetary perturbations may have altered the period 
m the interim of thirty-five years sinoe 1894 In any 
ease, the oomet appears to have eluded rediscovery at 
four returns to perihelion, namely, m 1901, 1908, 
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1915, and 1922— but several of these occurred at very 
unfavourable times, when the oomet was unsuitably 
placed 

It is now stated to be of the eleventh magnitude, 
and to be slowly declining in brightness, but it has 
not passed its perihelion Only large telescopes 
oan deal with it effectively, but photographic means 
will be employed to follow the ofeject for some time 
yet 

Drawings of the Milky Way — Two beautiful 
delineations of the Milky Way have just been pub- 
lished Mr Easton contributes to Mon Not R A JS 
for Deoember two charts of the northern Milky Way 
which were photographically reduced from hand 
drawings , these in turn were made from a careful 
study of all the available photographs, the latest 
addition to these being the volume of Prof Barnard’s 
plates, edited by E B Frost and M J Calvert The 
charts are reproduced in negative, and the contrast 
has purposely been somewhat exaggerated in order to 
facilitate detection of structure A system of faint 
curved streamers extending to the Pleiades is of special 
interest 

The other work is a study of the southern Milky Way, 
by A Pannekoek (Annals of Lembang Obstnxttory, 
Java, Vol 2, Part I ) His work was entirely visual, 
the brightness of different regions being compared by 
Arge lander's step method The reproduction is in 
negative, and is on a larger scale than Mr Easton’s , 
there are three charts, each oovenng 00° of galactic 
longitude, and key charts with reference numbers, 
which serve as a guide to the measures of brightness 
of the different regions that are given in the Intro- 
duction The worn also contains a few photometric 
measures of the Gegenachein and the greater Magefe 
lamo cloud 
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Research Items. 


P*e-Pal*olithic Implements — In vol 5, pt 3, 
of the Proceedings of the Prehistoric Society of East 
Angha, Mr J Reid Moir has some further remarks on 
the archeological contents of the Forest Bed at Cromer 
In 1026 and 1027 he again examined the remark- 
able spreads of flints exposed at low tide at Cromer, 
East and West Runton, and at Shenngham It was 
noted that the flints diflenn character at the different 
sites On the Cromer site were found a number of black 
unchanged flints, obviously not due to human action , 
but among these are a number of flakes which do show 
a clearly defined bulb of percussion These are due 
to the action of visitors and children searching for 
shell fish, when either they are broken as slabs of 
rock are turned over or dropped to make them break 
Although the fortuitously made bulb can generally be 
distinguished from the type of bulb shown by the 
oohreous specimen, there are some which are com 
parable It is thought that these may be explained 
bv an incomplete detachment in flaking which has 
afterwards jarred off It is pointed out that no 
oohreous specimens occurred among the spreads of 
flint uncovered by the great storms of 1927-28 and 
bulbous flakes were conspicuous by their absence. It 
la also pointed out that some of the oohreous flints 
collected in 1027 bear evidence of glacial action m the 
form of stnations on their flaked surfaces It may 
not be out of place to direct attention in this con- 
nexion to some remarks by Mr C E Vulhamy on the 
subject of tertiary man in Man for January He 
points out that the rostra carinate is one of the 
commonest forms produced by natural agency, and 
further, that while the flints attributed to human 
agency agree in size with the naturally shaped flints 
on their respective sites, prehistoric man must have 
gone to an immense trouble to produce an implement 
not too well adapted to his needs when there were in- 
numerable natural forms ready to hand which would 
have served his purpose as well or better 

Prehistoric Pottery at Malta —The archeeo 
logical section of the annual report of the working of 
the Museum Department, Mhlta, during 1927-28, con 
tains several items of interest which are worthy of 
more than passing mention Curiously enough, how 
ever, one of the most interesting observations arises 
out of the investigation of modem and not prehistoric 
material In July 1927, during the levelling of ground 
outside the Porta Reale, Valletta, a number of pot 
sherds were unearthed These were fragments of 
household ware, mostly Sicilian, of the beginning of 
the seventeenth century Among them were a number 
of fragments of large vessels, amphora jars, basins, 
bottles, etc , with thiok walls and smooth outside sur 
face This ware was covered with a red slip on which 
elaborate designs in white line had been painted with 
a brush , but In some oases the slip was white and the 
lines red This ware is North African rather than 
Sicilian, and was in common use in Tunis and Algeria 
m the seventeenth oentury It is common on old sites 
in Malta and Gozo, in one case at least on a site cor- 
responding to a Roman horizon Dr Cohort, who is 
studying this ware in Turns, considers that it is a 
survrvalof a prehiatorio industry At Tarxien, which 
produoed a number of smaller antiquities during the 
year, some interesting potsherds were found, of which 
one is of extreme importance This is a fragment of 
a reddish grey colour of a fine paste free from gnt, the 
surface being smooth and hand polished It is part 
of a plate exquisitely decorated with incised Ones 
which are filled with red pigment A border is com- 
posed of chevrons with a dot in the oentre, and rspre- 
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sentations of trees and bulls are shown Two profiles 
of bulls are preserved, one giving the homed head and 
shoulders, the other the body without the head It is 
said to be the most beautiful pieoe of ware found at 
Tarxien, or indeed anywhere in Malta 

Fbeekaetin and a Freemartin like Condition 
in Sheep — Mr J A Fraser Roberts and Dr A W 
Greenwood ( Jour Anat , vol 63, pt 1, 1028) describe 
an undoubted bovine freemartin of extreme type in 
which the modification in the male direction was more 
pronounced than in any previously described case 
The animal possessed a perns, traversed by a urethra 
which terminated in a vulva There was no trace of a 
scrotum In the second case the authors describe a 
freemartin. like condition in a sheep twin This is 
specially interesting in view of the doubt whioh has 
been expressed as to the existence of the freemartin 
condition in sheep The lamb described was a tom, 
but the sex of the other twin is unknown The 
anatomy of the lamb was extremely similar- to that of 
typical bovine freemartins, and the authors conclude 
that it was a freemartin of the bovine type They 
suggest that a comparison of the bovine freemartin 
and developmental mammalian intersexes provides 
evidenoe for the view that the latter are genetic males 
and suggests possible criteria for a recognition of the 
genetic sex of mammalian intersexes Even in the 
most extreme freomartin cases where the internal 
genitalia are almost completely male, there is no sug 
gestion of the formation of scrotum or of prepuce 
where the perns of the male ends This points to the 
fact that these structures do not develop m the genetio 
female There is therefore good reason to suppose 
that a range of individuals that molude cases showing 
these structures are genetic males 

Growth and Sex in the Limpet — Dr J H Orton 
(Jour Marine Biol Assoc , November 1928) records 
observations which lead to the following conclusions 
that PateUa vulgata is not an ordinary dioecious speoies, 
that moat, if not all, individuals are male at the first 
sexual maturity, that change of sex from male to 
female may occur at the age of one year and at any 
time afterwards, and that the occurrence of old males 
indicates the possibility of the existence of two kinds 
of males, one pure and one protandno Spawning at 
Plymouth may extend from August to Maroh m 
different seasons with a maximum about January to 
February The conditions controlling breeding and 
spawning are unknown Many limpets settled and 
grew on the cement piles of a new wnarf constructed 
at Plymouth, hence the maximum age of theee limpets 
was known It was found that at an age of about one 
year, limpets grew to lengths of 26 36 mm m 1012 and 
to at least 11-27 mm m 1913 , and at an age of two 
years to at least 63 mm in 1911 13, and to 47-49 mm 
in 1912-14 The shells were of the mid tide level type 
and were low, broad, and rather thin It is considered 
that such growth m length is unusual And is correlated 
with the habitat and favourable elunatio conditions 
Seasonal shell growth is briefly discussed , * post- 
breeding shell growing period is general in spring and 
early summer, but it is not known whether a mid- 
summer resting period is general among individuals 
more than one year old Investigations into the cause 
of variation m shell -height indicate that height is de- 
termined probably entirely by the degree of exposure 
of limpets to desiooation — the dner the habitat the 
higher is the shell Limpets submerged at neap tides 
have a relatively uniform low shell , those exposed at 
high-water neap* have a relatively high shell, which is 
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higher m the drier then u> the damper situations, ap- 
parently irrespective of exposure to wave-action 

Lobster Culture —Naturen, No 10, for October 
1028 contains an interesting popular survey by Ur 
Alf Dannevig of the history of lobster culture and of 
his experiments on rearing lobsters in Norway His 
aooount of the experiments has already been notioed 
in our columns (Aug 18, 1028, p 268) In the 
present paper the growth of the lobster fisheries is 
traced from the beginning of the seventeenth oentury 
to our own times Clear diagrams showing various 
statistics and figures of the larval stages as far as the 
fourth or * lobsterling ’ stage are given, and photo 
graphs and figures of the experimental apparatus 
In 1028 upwards of fifty thousand young were reared 
to the lobs ter ling stage, representing 34 per oent of 
the larvse used for the experiments 

Viticulture Scion and Stock Inxluenob — 
Whilst viticulturists will find muoh valuable informa 
tion m the * Memorandum upon Vitioultural Re 
search,”byD Akenhead, published as E M B 1 1, by the 
Empire MarketingBoard, November 1028, horticultural 
investigators in general will find in it a very temperate 
analysis, with full citations of the literature of the 
conflicting statements as to the influence of scion and 
stock upon one another in vine culture The intro 
duotion of the PhyUoxera to Europe, upon American 
vinca imported because of their resistance to Ouitum 
— when an insect that had seemed to be a relatively 
harmless leaf parasite developed as a scourge of the 
root system upon the old established European vane 
ties, at least in the southern part of their range — 
made the practice of grafting susceptible and valuable 
European varieties upon resistant American root 
stocks the immediate step to take to preserve the 
vitioultural industry in southern Europe Graft pro 
pagation then developed very rapidly, and upon a 
j«MMS which rendered the provision of suitable root 
material a problem of great difficulty The 
result has been an interminable controversy as to the 
•fleet of the introduced root stock upon the yield of 
well known vine varieties, both m quantity and Quality, 
ami upon the length of life of the old established 
varieties m the plantation This report gives very 
concise data as to the conclusions reached by expen 
onoed nurserymen of the ohief vine growing countnes 
in Europe, and by exponmental stations both in the 
United States and Switzerland The influence of 
scion upon root stock is less evident to the practical 
man, though equally important m praotioe in the end, 
and has reoeived less attention but does receive con 
sideration in observations upon strains relatively 
resistant to lime chlorosis 

Tm Insect catching Mechanism ox the Bladder 
wort — Dr Alexander Skutoh has performed a 
valuable service for botanists in bringing together, 
m the New Phytologiet, 27, 281 297, December 1928, 
tiie literature dealing with this interesting problem 
It will be news to most botanists that in four different 
countries, different observers independently, within 
the space of fifteen years, recorded owiervations which 
give a direct clue to the method by which the insects 
are trapped It now appears that the entranoe of 
the insect is associated with a sudden change in 
volume of the bladder, whioh must be regarded as 
under tension, as a result of its method of growth, and 
the opening of the valve, itself still a matter of 
difficulty to understand, is accompanied by a rapid 
inrush of water which carries the insect with it 
Some delay in observing the phenomenon is probably 
due to the fact that if the plaint is taken out of water, 
most of the taut bladders ‘ spring ’ with an entry of 
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air into the Madder When this plant is observed 
afterwards, no further trapping of insects is likely to 
be seen upon it for some time The conditions 
determining the entry of water into the doeed Madder 
are aa interesting subject of investigation It ap- 
pears that the closed bladder is sealed osmotioally, 
the whole bladder being oovered with a outide that 
behaves as a semi permeable membrane As a result 
it is very difficult to Masmolyae the cells of the bladder 
by immersing it whole in strong concentrations of 
inert substanoes, as the cells are able to withdraw 
more water from the liquid in the bladder It also 
remains a problem to what extent the entrapped 
insects are killed and digested by the fluid of the 
bladder or the peculiar hairs lining the inner walls 
Green organisms, such as Euglena, have been seen to 
live and multiply within the bladder , on the other 
hand, colourless organisms like Paramaetum seem to 
die more rapidly than under normal conditions 

Golgi Bodies in the Higher Fungi — Prof S R 
Bose, of Calcutta, writes to Nature that, in view of 
Prof Gatenby s letter in the issue of Deo 3, 1927, he 
has re examined the higher fungi, using Bowen s 
method He then finds that Bowen 8 osmiophiho 
platelets are nothing but mitoaomes, and (the bigger 
ones) the disooplasts of Dangeard These are the 
rrotoohondna greatly changed by swelling and 
veaiculation due to the action of the osmic acid in the 
fixative As Guillermond has recently pointed out 
(O B Soc Bxol 98, pp 368 371, hob 1928), osmic 
acid so satisfactory a fixative with animal cells, is 
very irregular in its action on the cells of higher plants 
Prof Bose finds that in the basidia of the higher fungi, 
no rod shaped structures are seen, but only a number 
of round vesicular bodies These are metachromatio 
corpuscles within the vacuoles of the basidia They 
appear in almost the same position in the basidia on 
vital staining with neutral red Prof Bose directs 
attention to the fact that Dr D R Bhattachargee, 
working on vertebrates at Allahabad has concluded 

that the Golgi bodies and vacuoles (vaouome) are 
homologous structures (Allahabad Unnersity Studies, 
1927 28) Dr Viswa Nath, of the Punjab University, 
has also stated (m Q J M S , October 1928) that “the 
solid granular Golgi elements are artifacts produced by 
the excessive precipitation of metallic silver or osmium 
inside the vacuoles ’ 

Flooding ox the Danube —In a study of recorded 
Danube floods in an article m MaUnaux pour l itude 
des calamilis for July-September 1928, L Brandi 
shows that specially calamitous floods occurred four 
times during the nineteenth century once in the 
eighteenth century, and at longer intervals in most 
previous centuries Allowance must be made, how 
ever for the incompleteness of earlier records and the 
liability of flooding to be less noteworthy when 
population was less dense along the nver The 
natural causes of the floods are shown to be twofold, 
the formation of ice barriers and excessive rainfall 
Ice barriers were more frequent in past times before 
the nver was regulated and its channels deepened 
Then there is a record m the fourteenth oentury of 
an ice bamer near Vienna which lasted seventeen 
weeks and caused the nver level to nse six to eight 
metres An ice bamer below Bratislava m 1922-28 
affected the level of the nver many miles higher up 
Protective and preventive works include the rsmforoe- 
ment of the nver banks and the construction of dikes 
such as the one that protects Vienna 

Intrusions ox South Eastern Iceland — In the 
Quart Jour Geol Soc , pp 606 636 i 1928, a detailed 
desonption is given of tne mam plutomo intrusions 
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of south-eastern Zeeland by Mm H K Cargill, 
Dr Leonard Hawke*, and His* J A Ledeboer The 
intrusions are found to be rep lad ve stock* with ateep 
■idea and domed roof*, and no viable floor Many are 
composite, being oompoeod of gabbro with granite 
and/or granophyre, the biggest, however, Slaufrudal, 
i* of granite rook alone vVhere the outcrop* are 
elongate m plan, the longitudinal direotion coincides 
with the strike of toe regional dykes The suite of 
rooka is similar to that common elsewhere in the 
Bn to Icelandic or Thulean Province Intermediate 
types are unimportant The authors record a ‘diorite,’ 
but ita description suggests that it is intermediate 
aa a result of mixture of two magmas rather than 
aa a oonsequonoe of differentiation It is deduced 
from other evidence that two magmas, basic and 
acid, oo existed, but the extreme magmas are inter 
preted as product* of differentiation whioh operated 
continuously throughout the history of the igneous 
oyole No process which oould produce such magmas 
is suggested Intrusion of acid magma beneath 
Ioeland is regarded as having saved Iceland from 
the general collapse of the North Atlantic plateau 
which ooourred during the latter half of the Tertiary 
period * 

Indian Rainfall — The Indian Meteorological 
Department has completed an important work on 
Indian rainfall It is a summary of Indian rainfall 
for the fifty years 1876-1924, and constitutes the 
seoond part of the twenty fifth volume of the Memoirs 
of that Department The preface gives a bnef 
histoiy of rainfall measurement in India and explains 
how the present work, which was begun by Sir Gilbert 
Walker m 1913, was made possible by 8ir John 
Eliot’s introduction many years ago of a uniform 
system of measurement involving the use of gauges 
of standard pattern, tested before issue by the Depart 
ment The most important part of the undertaking 
was the construction of a table showing the rainfall 
for each of the many divisions and Bub divisions into 
which the oo untry has been divided for climatological 
purposes, expressed as a percentage of ‘normals’ based 
on records obtained up to the end of 1910 As a method 
of arriving at an understanding of the causes of the 
variations whether ‘ casual or periodic, in the 
rainfall of India, on undertaking of this kind — 
involving the isolation of one meteorological element 
from the many others to whioh it is related — is of 
small value m proportion to the labour involved 
It is rather in studies of the mfluenoe of that rainfall 
on the growth of crop* and on public health, and 
as an aid in planning sohemes of irrigation, that its 
real value must be sought , for these purposes the 
volume is well adapted, and inquirers should have no 
difficulty in obtaining in a minimum of time mforma 
tion that ha* been gamed by the labours of many 
worker* throughout two generations 

Ionisation by Collision - Many of the sources of 
uncertainty m quantitative measurements of lomsa 
tion by electronic impact are avoided by a device 
described by A v Hippel in a recent issue (No 24) 
of the Ann/den der Physik Instead of passing into 
stationary gas, the electrons are shot at right angles 
through a beam of atomic particles which isf issuing 
from a reeervoir at the appropriate high temperature 
into a highly evacuated space The products of 
ionisation pass on with the still unionised components 
of toe beam, and are analysed m a receiving chamber 
by a mass spectrograph, or by a simple electrical 
system So far the method has been tried only with 
a beam of mercury atoms, and the results obtained 
are not in oomplete accord with those obtained by 
other methods which had previously been accepted 
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as substantially accurate, but the use of atomic rays 
instead of gas or vapour should make it possible to 
study in a relatively straightforward way a consider- 
able number of refractory substances whioh would 
otherwise be very difficult to investigate 

Counting Scintillations — During the course of 
an investigation of the various factors mvolved m the 
counting of a particles by the method of scintilla- 
tions, which is described m the January issue of toe 
Proceedings of the Royal Society, J Chan ton and C A 
Lea have obtained some results of great interest 
in connexion with the mechanism of the human 
retina Considered as a detecting instrument, it 
has long been recognised that the eye is extremely 
sensitive, but the figures now given are very striking 
It appears that, in the most favourable circumstanoes, 
a skilled observer requires only some twelve quanta 
of green light, with a total energy of about 6x10 11 erg, 
to excite the sensation of vision The optimum 
conditions for reception occur when the flashes follow 
one another regularly, and so can be directed to fltat 
part of the retina which is most sensitive the passage 
of the nerve impulses to the brain should also have 
been facilitated by previous abstention from food, 
or treatment with a tonic drug such as stryohmne, 
whilst the area stimulated should be small, possibly 
not more than a single retinal element The duration 
of the flash is immaterial, so long as it is spread over 
a period of less than about a hundredth of a second 
Another important point discussed is that of the 
nature of the feeble scintillations sometimes produced 
by P rays , it has been shown that each flash oorre 
sponds to the simultaneous incidence of several P 
particles on one of the small phosphorescent orys 
tals in sharp oontrast to the scintillations due to 
« rays, where in the majority of cases of practical 
interest each flash registers the impact of a single 
a particle 

A New Colobimeteb — Part 6 of volume 29 of the 
Transactions oj the Optical Society contains a descnp 
tion of the new colorimeter devised by Mr W D 
Wright in order to cany out some researches on 
colour vision for the Medical Research Council, and 
m particular to determine for a large number of 
observers the locus of the spectral colours in the 
colour triangle The new instrument utilises tliree of 
the spectral oolours as the three primaries of the 
triangle They are combmed by reflecting prisms 
placed in the spectrum, which return the three colours 
along their paths of incidence to a reflecting prism 
which deflects them out of that path to the photo 
meter, where they fill half the field The other half 
is occupied by the colour to be matched, which is also 
obtained from toe spectrum Variations of intensity 
of the light of any oolour is produced by the introduc- 
tion of a neutral tinted gelatine wedge which may, 
if found too variable, be replaced by a black glass 
wedge The instrument in its present form occupies 
a considerable space, but it could be simplified and 
reduced in size if required for industrial purposes 

Vitamin B —It has been suggested by Jansen and 
Donath that vitamin Biia glyoxaline derivative, and 
Y Sahashi has commenced the preparation of a sense 
ot glyoxaline derivatives m order to study their effect 
upon the polyneuritis of pigeons The first compound 
to be prepared was 4 (or 6) glyoxaline ethyl methyl- 
oarbinol, which brings about a temporary cure Of 
polyneuritis and m this respect resembles 2 6-dioxy- 
quinolme After 7 10 days, however, the pigeons in- 
variably died This work is described in the Deoember 
issue of the Abstracts of The Bulletin of the Institute of 
Physical and Chemical Research, Tokyo 
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Remarkable Clouds at High Altftudes. 

By Prof Caw, Swfcioe*. 

B E '^f V E EN 1871 411(1 *° m « ve fy remsrkable I of these photograph* gave heights between 86 km. 

v doiid* were Been both in England! and in | and 30 km above the earth » 


Norway Them cloud*, which before dawn or after 
aunaet were characterised by 
their brilliant prismatic col- 
our*, were especially studied 
to' the late Prof H Mohn * 

Visual observations in Eng 
land in 1836, and by Prof 
Mohn in 1892, made it very 
probable that their altitude 
waa exceptionally great, but 
no certain conclusion could 
be drawn from these visual 
observations 

I saw these olouds m the 
year 1890 and made very 
careful observations of their 
forms and colours, but after 
1892 I did not see them at 
all in spite of a very oareful 
watch It was not until 
Dec 27, 1920, that I saw 
them again That after 
noon I was unable to de 
tenzune their height, but 
some days later, on Dec 
30, I succeeded in taking 
two pairs of simultaneous 
photographs of them from 
my two aurora stations, 

Bygd6 and Oscars bo rg The 
— d calculation 


On Jan 13 of this year the clouds were again m 



Fid 1 — Hsoreoos clouds 



F» 8 — Pbotojrsj* tsken bom Oslo 
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both in the early morning 
and in the evening I was 
fortunate enough to have 
my two stations, Oslo 
and Oscarsborg, in action 
immediately cuter sunset, 
and a long senes of more 

, than ninety simultaneous 
photographs were taken 
from both stations These 
give unique material for 
determining the exact 
height and situation of 
these remarkable clouds 
I myself conducted the 
photographic work from 
the astronomical observa 
tory, and simultaneous 
photographs were taken in 
Oscarsborg by my assist- 
ant Hafnor by orders over 
the telephone My assist 
ant m Oslo was Tveter 
The best photographs 
were taken so late that 
the stars were visible, 
which allowed us to meas- 
ure and calculate tha 
height and situation of 
the clouds in the sameman- 
ner as I have done m the 
ease of the aurora borealis 4 
In fact, the olouds re 
mained luminous until 
three hours after sunset. 

1 Ho. i. Oslo 
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Thus we have the same 
order of altitude as the 
clouds photographed on 
Deo 30, 1026 
As Prof Mohn had 
already found, these re 
markable clouds are as 
sooiated with an atmo 
spheno depression to the 
north of Oslo, giving 
typical F6hn from the 
mountains in the west and 
north with high tempera 
ture and clear weather 
In this way it has been 
possible to have a view 
upwards through a oy 
clone in that part which 
is generally obscured Tiy 
clouds and ram It may 
be possible that the indes 
cent or nacreous clouds 
are much more common 
over the ascending part 
of a cyclone, but that they 
are in general invisible, 
except in the case where 
a Fohn makes that part 
transparent so that the 
nacreous clouds can be 
seen 

Fig 1 is from a photograph taken from Oslo just i The preparation of the whole material obtained 
after sunset, through a red filter on panchromatic may give a good deal more information about these 
plates The most luminous parte shone in beautiful I remarkable clouds 
colours like mother of pearl 

One of the best pairs of simul 
taneous photographs was taken 
at 16 h 40 m 30 s GMT to the 
west Fig 2 and Fig 3 are repro 
duotions of the photographs taken 
from Oslo and Oscarsborg The 
colours had then disappeared, but 
the clouds were still visible among 
the stars In the photographs the 
star Atair is seen near the oentre, 
i Aquilte to the right, and the con 
stellation Delphinus up to the left 
Along the outlines of the clouds 
we have chosen fourteen points, the 
positions of which are seen on the 
diagram Fig 4 

As the distance separating the 
aurora stations is about 27 km„ the 
parallax was great, whioh gave a very 
trus t w o rthy determination of height 
The result was as follows 
Point, Height. Point Height 
1 2A3kra 8 24 3km 




2 26 6 

3 26 1 

4 261 

6 24 8 

6 224 

7 248 


10 24 5 , 

11 28 1 , 

12 23 0 , 

13 23 9 , 

14 22 3 , 


Pio 4 —The okrade u eeen bom OeM> an ebon b r complete line* and « mob bora 
Oecaraben by dotted Hue* , oomeponStng point* bare tbe mm number For eeWt 
etei two direction* in marked Tbe vertical ctrele and the great circle through the 
■tar and tbe point S. where tbe direction OHa to Oeoanbotg meet* tbe ekr(<Uraotlos 
ot parallax) On tbeee direction* an mortal tbe height above the borieoo and the 
angle between the direction of the (Ur tad of the potat R, 
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New and Old Views in Prehistory 1 


TN her presidential address, recently delivered to the 
Prehistoric Society of East Anglia, Miss DAE 
Qarrod reviewed the present position of research in 
prehistory 

Now that research is spreading far beyond the con 
fines of western Europe, it ib dear that the classic 
sequenco of culture periods, from the Chelleen to the 
Magdaleman, cannot be applied to all regions w its 
entirety Mortillet’g classification represented the 
sequence in time of a certain number of palaeolithic 
cultures, seen, as it were, in section over a very 
limited area of the earth’s surface, but that classified 
tion records only the order of arrival in the west of a 
senes of cultures, each of which has onginated, and 
probably passed through, the greater part of its exist, 
ence elsewhere The tune to find a new classification 
appears to have come 

An attempt is made to restate the evidence in a 
chart (Fig 1) showing the relations of the palneo 
litlno cultures of Europe The Upper Palaeolithic is 
divided into two branches— the Capsian and the 
Aungnacian — here regarded as separate offshoots 
from a oommon stock at present unknown This 
view is at variance with that hitherto aooepted , but 
it is suspected that the centre of dispersal of the 
Upper Palaeolithic cultures may have been m Asia 
rather 1 than in Afnca Evidence from the Caucasus, 
from Syria and from Palestine, points to an Aungnacio- 
Moustenan industry, though its association with the 
Galilee skull classifies the culture of the Zuttiyeh 
Cave as Moustenan despite its mixed character The 
contact of Moustenan and Aungnacian in Palestine 
is, evidently from the characteristics of both, earlier 
than that of Abn Audi It is tentatively suggested 
that in Palestine the centre of dispersal is notfar off 
and that the evidence is slightly m favour of the 
French Aungnacian being denved from the East 
rather than North Afnoa As regards the Solutrean 
of the West, the evidence points to it being merely 
an influence from the Solutrean people of the Hun- 
garian plains, at present of unknown ongin 

While one branch of the Aungnaoian or European 
Upper Palatolithic stem fused with the Solutrean from 
Central Europe, the other branch developed into the 
Magdaleman, the one truly indigenous palaeolithic 
culture of the West, which later became the prevail 
mg culture in France and the Cantabnc region, and 
spread in an impoverished form into Central Europe 
and into Belgium and England 

The pre Capsian industry of the Manzanares 
Gravels, and of the Low Terrace of Moutiers of the 
Somme Valley — “Warm Moustenan" — show that 
the precursor of the Upper Palaeolithic had already 
oome into being while the Aoheulean was still the 
dominant industry of the West The Moustenan, 
Breuil holds, is the result of a fusion of three elements, 
the Aoheulean, the Levallois flake, and the pre- 
Moustenan flake industry of Central Europe of the 
Kiss Wtirm interglacial deposits at Khringsdorf, Tau 

To be published In fuUJn.Proe.’PreAtg. Boo. Bat AngHa, Td 5, 


bach, and Krapin* As Cheliean and Aoheulean are 
not found m Central Europe, this pre Mousterian 
must take their place and go back to the first inter* 
glacial Presumably the Heidelberg jaw belongs to 
an early phase of this It is possible that the otutnre 
of High Lodge, Mildenhall, which presumably belongs 
to a Biss Wurm interglacial, the estuarine culture of 
Clacton and the Swanscombe deposits may be denved 
from the Central European culturo Aooordmg to 
Breuil, the second element of the Moustenan proper, 
the Levallois flake, persisted throughout the Rise- 
Wtirm inter glaciation until it ooalesoed with the 
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Aoheulean in the Combe Capelle Industry at the 
beginning of the last glaciation It is impossible at 
present to trace further back these contributory 
industries, exoept the Acheulean , but there can be 
no doubt that it develops without a break from the 
Cheliean, at present of unsolved ongin 
'Die recently discovered palwohthio culture of 
China, combining the characters of the Upper and 
Middle Paleolithic, but not typical of either, may be 
explained if, the centre of dispersion being Central 
Asia, it is regarded as related to the West by desoent 
from a common stock 

The chart is purely tentative and intended to 
stimulate investigation in those great regions where 
prehistory is as yet unknown 


Mechanism of Twinning in Metals 


ARTIFICIAL or mechanical twinning may be re 
garded as the result of a movement within a 
cjystsl by which the orientation of tha atoms, m a 
band bounded by parallel planes, becomes a mirror 
image, with respect to these planes, of the orientation 
of tne atoms m the unchanged matrix on either side 
If such a twin hand vs to result from a mechanical 
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impulse, for example, from an impulsive shear tending 
to depress the matrix on one side of the baud with 
respect to that on the other, this relative movement 
of the material on either side of the planes bounding 
the twin band must be accompanied by a uniformly 
graduated or ‘ wheeling ’ movement of the atoms 
within the bounding planes 
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The problem la to examine for • given lattioe the 
different way* in which a movement of this bmd 
may oocur, and to decide which of them u likely to 
be produoed moat easily The meohamam of twinning 
in the body oentred cubio lattice forms the subject of 
Part I of a paper recently published ( The Mode 
of Formation of Neumann Bands by 8 W J 
Smith A A Lee and J Young Proc Roy Soc A 
vol 121 No A788 Deo 3) Ii a wheeling move 
ment of the atoms within the bounding planes is to take 
place m such a way that the twin relationship between 
the band and the matrix is to be produced the line 
in which the plane containing the wheeling atoms 
meets the twinning plane must be an axis of gym 
metry for the atomic distribution in the plane The 
angular wheeling movement during twinning is 
determined by the angle between the twin plane and 
the atom or wheeling plane The larger the acute 
angle between the possible twin plane and the possible 
atom plane the smaller is the angular movement 
required to produce the twin orientation of the band 
with respect to the matrix 

Examination of the conditions of twinning in the 
body centred cubic lattice shows that the form of 
twinning most likely to oocur is that of the type in 
which the twinning plane is 112 and the atom plane 
is 112 By symmetry the same type of twinning 
will occir with 112 as twin plane and 112 as atom 
plane During the transition from the initial con 
figuration to the twin configuration the movement 
of the atoms produces a temporary increase in the 
width of the band of the matrix in which the 
twinning occurs Half way through the twinning 
movement the openness of the structure is at its 
maximum and the atoms lie midway between two 
forms of the body oentred configuration In this 
position the slightest bias forward or backward 
will tend to make the system move under the opera 
tion of interatomic forces alone forward towards 
the twin lattice or backwards towards the original 
one 

The markings produoed in iron by shook were 
discovered by Neumann in 1860 and since then a 
number of investigators have studied the nature and 
mode of formation of these bands In Part II of 
their paper referred to above 8 W J Smith A A 
Lee and J Young furnish indisputable evidence 
that the bands are twins By X ray analysis it was 
found that the hexahedral meteorite (Coahiula) 
with which most of the experiments were made has 
a body oentred lattioe similar to that of the con 
stituent — kamaoite — to which the Neumann bands 
w octahedral meteorites are confined The onenta 
tion of the oubio lattioe of a meteorite having been 
determined the geometrical relationship between 
the bands and the matrix was found by measuring 
the direction of the bands on polished and etched 
sections parallel to various faces In the meteorites 
examined the Neumann bands were found to lie on 
{1121 planes 

Direct evidenoe that the material within the bands 
is in twin orientation with respect to the matrix was 
obtained by examination of the figures produoed by 
etching with oopper ammonium chloride This 
etchant in dilute solution produced veiy beautiful 
fiat bottomed etching figures (negative crystals) 
bounded by rhombic dodecahedral planes whereas 
dilute nitno acid produoed long ridges and troughs 
with {100} planes on their sides The simplest way 
of deciding whether the twin relationship exists 
between the orientation of a band and that in the 
adjeoent matrix is to make a section of the material 
perpendicular to the {112} plane, to which the band 
it parallel, and to compare the pits produoed simul 
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taneously on band and matrix In such a cam the 
twin relationship is demonstrated by the fact that the 
etch pits m the band are mirror images of those in 
the matrix 

Some difficulty was experienced in photographing 
the pits because of the different focus required to 
show the symmetrical contour and the facets but 
despite this difficulty some very conclusive photo 
graplis at high magnification ( x 1680) were obtained 
by selecting an intermediate focus Etch pits in a 
number of bands and m the adjacent matrix were 
examined and photographed and by this means the 
twin relationship was established The movement 
involved in the formation of Neumann bands was 
determined from the displacement produced when the 
track of one band was orossed by another formed at 
a later time 


University and Educational Intelligence 

Cambridge — The prize of £30 from the Gorton 
Wigan income for physics and ohemistry for 
search in chemistry has been awarded to J G A 
Griffiths of Emmanuel College for an investigation 
on the photochemical decomposition of glyoxal 


Two noteworthy contributions to the subject of 
medical education have recently been published One 
was the eleventh senes of Methods and Problems of 
Modioal Education issued by the Rockefeller Founds 
tion N Y dealing for the most part with special 
departments (eye nose children etc ) of hospitals 
and universities in the United States and Europe 
their construction and organisation The seoond was 
a special Supplement to the Lancet (Jan 6) contain 
ing a review on medical education in the United 
States and Canada by the ed tor Sir Sq i re Spngge 
He makes no attempt to form date conclusions but 
directs attention to two fundamental divergencies 
worthy of further inquiry In Great Britain the 
tendency is to divorce the hospital from the university 
and to regard the former only as an adjunct to 
university education but in America and Canada the 
medical school is an integral part of the university 
which oontrols the teaching given in the hospital 
In the Departments of Textile Industries and 
Colour Chemistry and Dyeing of the University of 
Leeds the progress of research work has been stimu 
lated by a recent grant of £3000 a year for four years 
by the Clothworkers Company of the City of London 
enabling the University to institute a lectureship m 
textile physics and two assistantships and eight 
fellowships and scholarships for graduate students 
With the same object in view the University has con 
ceded to selected research workers attached to the 
laboratories at Tomdon of the British Research 
Association for the Woollen and Worsted Industries 
the privilege of reading for higher degrees at the Uni 
vorsity These developments have quickly borne 
fruit the number of graduate workers in the De 
partment of Textile Industries being nearly three 
times what it was last session There are also 80 per 
cent more full tune students and 13 degree students as 
against 6 Several lines of research in this Depart 
ment are says the Report for 1027 38 converging to 
give an interpretation of the molecular structure of 
wool These are physico chemical research on the 
gel structure of the wool fibre a survey of the elastic 
properties of a number of wools at various humidities 
anti temperatures up to 100° C and investigations of 
the plasticity of wool and the dependence of rigidity 
on relative humidity 
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Calendar of Patent Records 


Societies and Academies. 


February 16, 1807 — A patent was granted to 
Charlee, third Earl Stanhope, on Feb 18, 1807, for 
a construction of ship that would withstand submarine 
bombs and similar attacks Lord Stanhope was the 
friend of Robert Fulton, and was partly responsible 
for Fulton being oalled to England from France during 
the Napoleonic wars to demonstrate the possibilities 
of his submarine boat for war purposes 

February 16, 1904 — The • stepney wheel,’ the first 
successful solution to the puncture problem of the 
modem motor oar, was invented by Thomas and 
Walter Davies, and patented by them on Feb 16, 
1904 The name of the wheel was derived from the 
address of the inventors, Stepney Street, Llanelly 

February so, 1806 — The first canal lift as a sub- 
stitute for the ordinary look was erected at Tarde- 
bigge, near Bromsgrove, on the Worcester and 
Birmingham Canal It was the invention of John 
Woodhouse and was patented by him on Feb 20, 
1806 The lift consisted of a wooden tank 72 ft long, 
8 ft wide, and 4| ft deep, which was hung on a 
senes of chains passing over cast-iron wheels 13 ft 
m diameter The tank weighed 64 tons when filled 
with water and was counterbalanced by masses of 
bnokwork on timber platforms hanging from the 
other ends of the chains It is Bold that the lift could 
he raised or lowered by two men m three minutes 
The arrangement soon, however, fell into disuse and 
has since "been replaced by a long flight of locks 
A few other such lifts were erected, but did not 
survive long, and the lift system did not become 
successful until hydraulic operation was introduced 
about 1870 

February as, 1904 — The ‘ thermos flask ’ was 
introduced under the English patent of Reinhold 
Burger of Berlin, which was dated Feb 22, 1904 
The invention consisted simply in the commercial 
adaptation of the heat insulated vessel employed for 
the first time some ten years earlier by Sir James 
Dewar m his scientific work on the liquefaction of 
gases, and the validity of the patent was challenged 
successfully m the Courts No German patent was 
granted, but a gebrauchsmuster for the design had 
been obtained in 1902 


February 24, 1839 — The first patent to mention 
sulphur m connexion with the treatment of india- 
rubber was that granted in the United States to 
Nathaniel Hayward for the “ combining of sulphur 
with gum elastio either in solution or in substance,” 
on Feb 24, 1839 The patent was applied for at the 
instigation of, and was afterwards assigned to, Charlee 
Goodyear, who later on in the same year discovered 
the process of vulcanisation, though he did not obtain 
his patent for the invention until 1844, a few months 
after Thomas Hancock, who had been working in the 
same field, obtained an English patent 

February 34, 1881 — Among the early systems of 
electric traction foe street railways was that known 
aa the surface -contact system, m which studs arranged 
at intervals along the track were normally disconnected 
from the electno supply mains and were only brought 
into the circuit adieu in actual contact with the current 
00 Hector on a tram car The first patent for this 
system was granted to Profs Ayrton end Perry on 
Feb 24, 1881, two months before the first commercial 
eleotno tramway (using both running rads as can 
doctors) was opened near Berlin The surface- 
contact system has been tried in various towns in 
Great Britain, but was never entirely satisfactory 
and has been superseded by the overhead system 
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Minerslogical Society, Jan 16 — A Holmes and 
H P Harwood : The tholeute dikes of the north of 
England These dikes, bounded on the north by the 
Aoklington dike and on the south by the Cleveland 
dike, form an outlying part of the Mull swarm To 
the Salon, B run ton, and Talaidh types, already 
recognised m Mull, the authors add Cleveland and 
AckUngton types, and anorthite bearing varieties of 
each Chermoal and mineral analyses are presented, 
and from a comparative study of the evidenoe it is 
shown that there are many features in the senes as 
a whole which are not m acoordanoe with the theory 
of crystallisation differentiation — A Russell On the 
occurrence of gold at Hope’s Nose, Torquay, Devon- 
shire A detailed description of a remarkable occur- 
rence of crystallised arborescent gold m calcite, in 
Middle Devonian limestone at Hope’s Nose, where 
it was discovered by Prof W T Gordon m 1922 
Specimens have since been obtained from five distinot 
veins The gold vanes in colour from a bright rich 
gold to almost silver white, and has a silver oontent 
of only 1 89 8 41 per cent — H E Buckley Crystal- 
lography of some organic compounds Collected 
records of gomometno measurements on crystals of 
various organic compounds 

Llnnean Society, Jan 17 — G Enderlein The 
Copeognatha of the Seychelles Particular attention 
was devoted to the booklice and allied insects m 1908, 
and forty seven species, belonging to twenty seven 
genera, were collected Six families are represented, 
and the scaly winged forms (Lepidopsocidae) account 
for more than half the species The abundance of 
Copeognatha was a feature of misect life m the 
Seychelles They were collected mainly by sweeping 
and beating foliage in the native forests at 1000 2000 
feet above sea level, but some were taken also among 
non endemio vegetation at lower levels Ethiopian 
elements seem to predominate, although many groups 
of Seychelles insects are largely Eastern in origin — 
S Msullk Chrysomelid Coleoptera of the subfamilies 
Eumolpm®, Galeruoinw, and Halticmse from the 
Seychelles and other islands of the western Indian 
Ocean There are sixteen species, fifteen being 
described as new, distributed among nine genera, 
four of which are new to science Twelve species 
were found only in the Seychelles, one in both the 
Seychelles and Aldabra, two in Aldabra only, and 
one m the Farquhar Group The material, as a whole, 
indicates an endemic element in the Seychelles fauna, 
with some Austro Malayan affinities, also certain 
forms which have probably been imported , while 
the relationships of the Aidabran species are with 
Madagascar and Africa — A B Randle A remark- 
able West Australian subterranean orchid recently 
described by Dr R S Rogers The plant oonsiets 
of an underground rootless rhizome m symbiotic 
relationship with a fungus which closely invests 
the decayed roots of Metalevea unctnaia R Br It 
lives about a foot below the surfooe of the ground 
The flowers are borne in a dense head surrounded by 
an involucre of bracts which grows apparently towards 
the surface The inflorescence, which suggests the 
capitulum of a Composite, reaches about three inches 
across It is placed by Dr Rogers in a new sub-bribe, 
to come next to Gastrodiine — F. B Lloyd 1 The 
resistance of the door of the Utnculana trap to 
water pressure The trap is not only self -setting, 
but also, if uninjured, remains permanently in the 
set condition, as the result of negative pressure of 
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water within it The maintenance of the negative 
pressure depends upon the efficiency of the door The 
upper surface of the threshold of the door has a 
peculiar epithelium of soft thick walled compact cells 
forming a smooth mosaic Across this the lower door 
edge glides outwardly in resuming its normal position 
after the trap is sprung But the outer two oell rows 
of this tissue grow out to form a membrane providing 
a sort of pocket in which the middle portion of the 
door edge rests, effectively closing tho rift between 
the door edge and the edge of the threshold against 
which it rests 

Optical Society, Jan 17 — E F Fincham The 
function of the lens capsule in the accommodation of 
the eye The form of the anterior surface of the lenses 
of freshly dead animals is determined by making 
photographic records of the miage reflected from the 
surface, The results show that m primates the 
anterior surface of the lens assumes a somewhat 
conical form with an area of increased i urvftture m 
the centre, when the susjiensions are severed The 
capsule of tho primate lens has a /one of increased 
thickness surrounding a central thm area The 
anterior lens capsule of animals of an order lower than 
the primates is approximately uniform in thickness, 
and the removal of the capsule does not cause an 
appreciable change in the form of the lens The theory 
is formulated that accommodation consists of a rolaxa 
tion of tension upon the lens by the conti action of tho 
ciliary muscle as statedly Helmholtz This relaxa 
tion allows the capsule to press U[x>n the lens substance 
and mould it into the accommodated form The 
unaccommodated lens substance is therefore in its 
unrestricted or natural form and not under com 
pression an supposed in the Helmholtz theory — 
D S Perfect A double reflection level The level 
was designed to assist the initial levelling of a floating 
system anil to enable observations to be made on the 
< onstancy of level over extended (lenodtf of time Its 
error may be determined by direct measurement and 
without reversal — T Smith, J S Anderson, and 
L C Cordtc Photographs of reflection caustics 
Caustics formed by reflection at the surfaeos of a 
photographic lens are described 

Edinburgh 

Royal Society, Jan 21 — R B Mooney and E B 
Ludlam The thermal equilibrium between ethylene, 
iodine, and ethylene di iodide The pressure of 
ethylene in equilibrium with a mixture of solid iodine 
and solid ethylene di iodide was measured by means 
of a glass spring manometer Observations were 
made at temperatures between 10° C and 66° 0 
The vapour pressure of undissoc lated ethylene di 
iodide was determined at four temperatures withm 
the same range by tho gas stream method — E B 
Ludlam, H G Reid, and W B Soutar The flame 
of chlorine burning in hydrogen The flame consists 
of a livid white inner cone ascribed to the re combine 
tion of dissociated chlorine atoms, and an outer blue 
none which gives a band spectrum in the violet and 
near ultra violet This Bpectrum is provisionally 
regarded as due to the hydrogen chloride molecule 
(see Nature, Jan 1#, p 88) — R W Armour and 
E B Ludlam The photochemical eqiulibnum 
between hydrogen, bromine, and hydrogen bromide 
Light of very short wave length (186 should have 
a slight effect in causing the formation of hydrogen 
bromide from its elements Using the aluminium 
spark as a source of light, at equilibrium the partial 
pressure of the hydrogen bromide is slightly less them 
2 per cent that of the bromine The absorption 
coefficient of bromine has also been measured in the 
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ultra violet region 264 fi/x 186 mm by means of a photo 
electric cell , bromine is less opaque in this region 
than was previously supposed — W W Taylor (1) 
The lyotroj>e effect and tho antagonistic action of ;ons 
The lyotrope effect is well shown in the precipitation 
of ferric hydroxide sol by neutral salts, although the 
concentrations are very small No antagonistic action 
is shown by Li anil Mg or by K and Ca , the effeot 
is addttv<e (TO,' and SO/ show the opposite effect 
of adjmvmt actum which amounts to 60 per cent 
The opalescence temperature of a phenol water system 
is affected lyotropically by equivalent solutions of salts 
(both for cations anil anionM) The lyotrojie effect 
seems to be an expression of the water binding power of 
the salt — (2) Demonstration of a new method of deter 
mining ‘free’ and bound ’ water The method follows 
from the above experiments on tho effect of solutions on 
the opalescence temperatures of a phenol watersystem 
Opalescence temperatures are determined, and from 
these data the ratio of ‘free’ to hound water can 
bo ascertained, the assumption boing made that the 
‘free’ water of the solution is alone effective in tms 
respect — W O Kermsck, A G McKendrick, and 
E Ponder The stability of suspensions (3) The 
velocities of sedimentation anil of cataphoresis of 
suspensions in a viscous fluid A theoretical investiga 
tion confirmed by experiments on tho sedimentation 
of rod blood cells in the (Joughian or spherical form 
In both sedimentation and cataphoresis the velocity 
of any particular particle is retarded as the result 
of the presence of the other particles, so that the 
velocity of a particle in a suspension is less than that 
of an isolated particle When a cloud of particles is 
subjected to cataphoresis, the rear boundary tends to 
be sharply defined and the front to become more 
and more diffuse The reason for this js that if an 
isolated particle hapjiens by chance to lag behind the 
general swarm, its speed is acieleratod, and so it 
tends to make up on the others, whereas if it hapjiens 
to take up a imsition in advance of the general swarm 
the acceleration which it experiences carries it still 
farther ahead 

Parts 

Academy of Sciences, Jan 14 - L Lecornu The 
Clapeyron cycle — Maurice Fr^chet Probable con 
vergence - Mine M Piazzolla-Beloch Surfaces of 
the third order possessing curvos with linked branches 
— S Rossinski A ilass of couples of stratifiable 
rectilinear congruences — Radu Badesco A general 
i sed Abel integral equation — Srivastava The singu 
larities of a class of senes of Dirichlet — B Gagaeff 
Ihe unicity of a s> stem of orthogonal functions 
invariant relatively to the differentiation — Alex 
Froda The maxima and minima of uniform func 
tions of real vanablos — Z Horak The principles of 
a general theorj of shock — J Le Roux A general 
projierty of the movement of a system of material 
points - J Kampd de Fdnet The connexion between 
the absence of negative pressures and the sense of 
the concavity of the stream lines in tho plane move 
ment of an incompressible fluid round an obstacle — 
E Baticle The curving of grooved elliptical arches — 
Meinager Remarks on the note of M Batfcle — 
H Mineur The rotation of the galaxy A different 
result from those of Oort and of Plaskett is obtained, 
and the cause of this is discussed — Mario Bosiolaico 
The elhpticity of the terrestrial equator — A Guillet 
The photographic registration of an angular velocity 
Application to ballistic measurements — L Brillouin 
Tne electronic theory of metals, aooordmg to Sommer 
feld, and the mean free path of tho electrons — M 
Ponte The diffraction of the electrons by crystalline 
powders Electronic analysis — Marcel Cau ■ The 
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double refraction and dichroism of thin layers of iron 
obtained by distillation — Jean Csbsnnei The 
secondary radiations m the light diffused by quarts 
—Maurice Lambrey The ultra violet absorption 
sneotrum of nitrogen peroxide — Nathaniel Thon The 
electromotive potential and eleotrokmetic potential 
of graphite — M and Mme Lemarchand The 
ajiphcation of the law of mass action to double de 
compositions of salts — H Swietoslawskl A new 
application of the differential ebullioscope The 
apparatus described in an earlier communication can 
be applied with advantage to distinguish between a 
pure substance and an azeotropic mixture Mile 
Germains Msrchsl The action of sihca and alumina 
on sodium sulphate The decomposition of sodium 
sulphate at high temperatures up to 1300° < is 
accelerated by the addition of silica or alumina — 
R Levaillant Neutral isopropyl sulphate and normal 
propyl sulphate — P Fallot the structure of the sub 
Betie rone between Moratalla and the Betio zone - 
Porchet A method for the determination of the base of 
a subterranean sheet by observations of the variations 
of its free surface — Mile Panes Eftimiu The karyo 
kinesis of Spathulana flavida Edouard Papin The 
vesico uteral reflex Charles Pdrez Sexual differ 
cnees m the ornamentation and m the pigmentary 
system in Macropodia rostrala —Edouard Chatton 
Mme Marguerite Lwoff and Andre Lwoff The 
prepalmtomic and metapahntonuc metamorphoses ot 
the J cettingemdai (ciliated) Mme Phlaallx and 
F Pasteur The action of the ultra violet rays on 
the virus of rabies and its rabic and jausonous 
antigens -A Policard S Doubrow and D Pillet 
Histoohemical researches on pulmonary anthracosis 
Results obtained by the application of the method of 
nuoroineineration to sections of lung tissue — R 
Leriche and R Fontaine The rflle of the left stellated 
ganglion in the letermination of the crisis of angina 
]>ectons 

Rome 

Royal National Academy of the Lincei Communion 
tions reoeived during the vacation — L Lombardi and 
P Lombardi Measurement of the local dissipations of 
energy within a circumscribed part of the magnetic 
circuit (3) Ihe method and apparatus previously de 
scribed are foun 1 to be applicable to the measurement 
with sufficient approximation of the losses of power in 
a circumscribed portion of the magnetic circuit even 
if these do not exceed a few watts provi led that there 
are available an electio dynamometer of convenient 
sensitiveness a condenser affected by slight retards 
tion of polarisation and a source of electromotive force 
approaching the sinusoid form or reactance capable of 
rendering the form of the magnetising current approxi 
mately sinusoid Failure of the last condition intro 
duces into the numerical interpretation of the measure 
ment an error which increases with the saturation not 
unlike that with which ordinary wattometric methods 
would be affected if the loss were refei red to the maxi 
mum values of the induction m the absence of exact 
knowledge of the form factor of the tension applied — 
T Boggio Three dimensional space curves and Ricci s 
homograph — Maria Paston Commutation formula 
in the den vat i in of tensors The existence is demon 
strated of a general commutation formula of covarjant 
(or intrinsic) derivatives of higher order including as 
a particular case the known formula for the second 
derivatives H Geppert The adiabatic invariants of 
a differential generic system (2) — W Slebodnniki 
Deformations m a variety of constant curvature G 
Sansone Determination of the number of the con 
gruenoes x 1 +ax +a-0 (mod p) having three roots 
with the same quadratic character modulus p — J 
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Kanttani A geometrical interpretation of the linear 
projective element of the hypersurf aoe — B Final 
Kutta Joukowski s theorem Signormi s recent de- 
monstration of Kutta Joukowski’s theorem does not 
remove the exceptional ease pointed out by Cisotti, 
which is now shown to be subordinate to the conditions 
of regularity at the contour — P Emanuelli Non 
central total eclipses of the sun Of the nineteen 
eclipses of this type occurring between 1200 b o and 
ad 2100, five take place in the northern and fourteen 
in the southern regions eight at the beginning and 
eleven at the end of the second senes In every case 
with the exception of that of 261 b c the non central 
total eohpse is either preceded by a central and fol 
lowed by a partial eclipse or preceded by a partial and 
followed by a central eclipse The conditions of the 
nineteen eclipses are discussed — B Roan The dis 
tnbution of electnoity in conductors immersed m a 
homogeneous anisotropic medium It has been shown 
recently that the distnbution of electncity on a con 
ducting ellipsoid immersed in an indefinite homogene 
ous anisotropic dielectric is independent of the dielec 
tnc homograph of the medium and coincides with that 
exhibited when the dielectric is isotropic It w now 
foun i that the distribution of electricity on the surface 
of a conductor is not dependent on the dielectric homo 
graph of the medium (supposed homogeneous) only 
whon the conductor itself has the form of an ellipsoid 
(or in particular a sphere) and when other conductors, 
are absent from the field — G Gentile and E Majorana 
The separatun of the RCsstgen and optical terms 
owing to the spinning electron and the intensity of 
the caesium lines Fermi s potential not only permits 
a good a pnon determination of all the energy levels 
of heavy atoms but given the statistical character of 
this theory of the atom also allows of very exact calon 
lation of the separation of the terms — L Fernandes 
Thio salts (7) Polythiovanadates The author s in 
vestiga tions on complex thio salts especially on thio 
aq nates are extended to the products of the polymen 
sation of the thiovanadates various ammonium 
guanidine and thallium salts are described - A Per 
rari an i A Inganni The unj ortance of theorystallm© 
form in the formation of solid solutions (3) Thermal 
analysis of the anhydrous systems MnCl, CcCl, 
CdCI, CoC 1^ and Mgt 1, CoCl, These three systems 
exhibit miscibility in the solid Btate m all proportions 
of the comjionents The curves showing the tempera 
turos at which soli hfic ation begins present neither 
maxima nor minima E Onorsto The sulphur de 
posit of Monte Solforoso nearScrofano in the province 
of Rome Enrico Cleric! Aj phoability of isopykno 
meric analysis to auriferous rocks Observations 
made on aunferous rocks of various origins show that 
the j resence of native gold even ui as small a propor 
tion a» 0 5 gram per ton may be rapidly detected by 
means ofnsopyknomeno analysis M Cornel Analy 
sis of the oxygen absorption curve of muscle pulp as a 
function of the hydrogen ion concentration Further 
investigations on the gaseous metabolism of frog 
muscle pulp m equilibrating phosphate solutions yield 
an oxygen absorption curve indicating three zones of 
gaseous metabolism delimited by two points of in 
flection the first corresponding with values of pH 
grouped about the neutrality point and extending on 
the au i side to the vame 6 6 As lower values of pH. 
are reached the metabolism exhibits considerable 
diminution the zone between 6 6 and 6 0 being one of 
medium metabolism which ends in conditions approxi 
mating to physiological conditions For values below 
6 0 metabolism rapidly falls and becomes zero at 6 3 
muscular proteins ceasing to absorb oxygen in the 
neighbourhood of their isoelectric point — L De Caro 
Energy of growth of Stcngmatocutu Nigra The 
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' inargy of preservation ' of this organism is meesursd 
directly by determining the carbon dioxide developed 
by the mycelium when it is transferred to a nutrient 
liquid devoid of phosphate The lack of phosphate 
inhibits further growth, so that the carbon dioxide 
liberated under these conditions expresses the oon 
sumption of energy inherent to the preservation of 
life In the oells formed. Thu energy from the oom 
mencement of its formation to the 7 2nd hour, amounts 
to 1 407 Calories Knowledge of this value allows of 
the oaloulation of the real energy of growth, which is 
somewhat greater than that calculated on different 
lines for Aspergillus ntger by Terroine and Wurmser, 
and is of the same order of magnitude as the energy of 
growth in the development of the egg 
Vienna 

Academy of Sciences, Nov 2 — E A W Schmidt 
The half period of radium D About twenty-five 
years 

Nov 8 — L Moser and K Schutt Determination 
and separation of rare metals from other metals 
(12) Separation of lithium from potassium, sodium, 
and magnesium Better than the fluonde and phos 

E hate methods are those which depend on the solu 
llity of dry lithium chlonde m water free organic 
solvents such as iso butyl alcohol Lithium is separ 
a ted from magnesium by precipitating the magnesium 
by o oxy quinoline — E Heinricher Anomalous 
blossoms of the crown imperial (FnHUana imperially) 
One race is sexually sterile, another race is sexually 
fertile but self sterile 


tor Recording tlx O, Intake ol Small Adnata Adapted (Dr Claw 
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The Position of British Veterinary 
Education and Service 

T HERE has just been issued the Report of a 
Committee appointed by the Secretary of 
State for the Colonies to inquire into the condi 
tions of the Colomal Veterinary Service (H M S 0 
Cmd 3261 Pnce net) The Committee 
which was presided over by Lord Lovat was asked 
to frame proposals for obtaining the highest degree 
of efficiency m regard to veterinary research and 
administration m the non self governing depend 
encies that financial considerations permit The 
questions considered and reported upon include 
the recruitment and training of veterinary officers 
their conditions of service the organisation^ 
research and intelligence and the setting up and 
support of any institutions required The entire 
Sold has apparently been very thoroughly ex 
plorcd and the report makes illuminating and 
very disquieting disclosures of the great difficulties 
under which veterinary education and training 
are earned out m Great Bntain Referring to the 
dilapidated condition of the Royal Veterinary 
College at Camden Town the C -ommittee says 
It is nothing short of a national disgrace that 
such a condition of affairs should be allowed to 
oontmue The blame does not lie with the teaching 
staff labouring as they do under the great dis 
advantage of inadequate salanes in a school which 
is both inadequately staffed and equipped On 
the contrary they have made great personal 
sacrifices and have themselves provided much of 
the existing equipment 

Indeed it is within our knowledge that on more 
than one occasion in years of financial strain the 
teaching staff of the College have submitted to a 
considerable reduction of their already inadequate 
salaries and that at times when most salaried 
officials suoh as those of the Civil Service were 
in receipt of a yearly bonus on account of the 
increased cost of living 

Veterinary schools in this country receive but 
little help from the State and have to rely mainly 
on student* fees When we compare the large 
veterinary institutions in other countries sup 
ported principally by State funds with those that 
exist in Great Bntain the contrast is somewhat 
depressing 

The Veterinary College of Berlin receives an 
annual grant from the State of £28 000 while 
since the War a new veterinary college has been 
built at Leipzig at a ooet of more than £1 000 000 
It is not to be wondered at therefore, that the 
Committee is convinced that existing conditions 
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in Great Britain and overseas “ should no longer 
be tolerated ” A new policy, on comprehensive 
lines and with adequate financial support, is 
needed and should be earned out boldly 

Veterinary activities can no longer be limited to 
the mere treatment of specific diseases or even the 
prevention of epizobtio and enzodtic diseases 
The advance of agriculture — the staple industry 
of almost all the dependencies of the British Empire 
— is closely associated with animal husbandry in 
its widest sense, and animal nutntion and animal 
genetics are of the highest economic importance, 
while the successful development of public health 
involves problems of improved milk and meat 
supply Moreover, the advance of modem medical 
science — so largely the result of observations on 
animals — requires the continuous collaboration of 
veterinarians in the solution of suoh problems as 
insect borne diseases like the trypanosomiases or 
the virus diseases 

The economic aspect of stock rearing alone 
would justify the provision of adequate measures 
for combating animal diseases and improvmg the 
health and nutrition of the flocks and herds 
Between 1914 and 1925 the cattle population of 
Nigeria was reduced by as much as 25 per cent, 
almost entirely through rinderpest This same 
disease in two outbreaks destroyed 5,000,000 head 
of cattle in South Africa south of the Zambezi, 
representing a loss of £20,000,000 

The Lovat Committee is of opinion that the 
veterinary departments of the colonies are gener 
ally understaffed and that the conditions of ser 
vice do not attract enough recruits of the type 
required, such as those combining technical pro 
ficiency with the personal qualities which are 
essential if the veterinary officer is to enforoe his 
often disturbing regulations without undue friction 
The colonies must make their veterinary services 
more attractive The status and prestige and 
conditions of service of veterinary departments 
must be improved, and it will be necessary to 
offer higher salaries, particularly in the senior 
grades 

The present veterinary course of training m 
Great Britain, with the standard of preliminary 
general education identical with that demanded 
by the General Medical Council, consists of a four 
years’ (membership diploma) or a five years’ (urn 
versity degree) course, with poet graduate courses 
for additional diplomas There is no special 
training, however, m tropical veterinary science 
comparable with that provided for candidates for 
the colonial medical services at the schools of 
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tropical medicine, and the Committee recommends 
that all newly appointed officers should undergo 
m Great Britain a course of instruction in tropical 
veterinary science before proceeding overseas 

If the recommendations of the Lovat Committee 
are adopted, the veterinary services will no longer 
be regarded as the Cinderella of the services, and 
opportunities will be afforded for utilisation of the 
best types of recruits for veterinary research As 
Sir Arnold Theiler recently stated in referring to 
such matters, British veterinarians have brain and 
ability second to none in the whole world if they 
are only afforded the opportunity of applying them 

To remedy this condition of affairs, it is recom- 
mended that fundamental veterinary education in 
Great Britain must be supported in such a way 
that the stigma of a “ national disgrace ” shall be 
removed, and that a system of scholarships be 
instituted to attract more men with a scientific 
training and with an aptitude for research There 
should also be a special post graduate training, 
for which purpose there should be established a 
school of tropical veterinary science modelled on 
the Imes of the London School of Tropical Medi 
cine, and it should be closely linked with a vetenn 
ary college and affiliated to a university so as to be 
eligible for a grant from the University Grants 
Committee 

To complete its work, the Committee has made 
striking recommendations for the provision of 
headquarters organisations, the organisation of 
research with the establishment of a oentral re 
search station adequately equipped and staffed, 
and the provision of a Colonial Veterinary Service 
available for service in any part of the Colonial 
Empire and not limited to any particular colony 
In regard to this service the Committee says 
“ The veterinarian of the highest ability will 
enter the Colonial Services only if he is offered a 
career sufficiently attractive m pay and prospects 
to satisfy his ambitions as a scientific worker ” 

Much of this report cannot but be of consider- 
able assistance to the departmental committee 
appointed by the Minister for Agriculture, sitting, 
at present, to inquire into the requirements for 
veterinary education in Great Britain, with par- 
ticular reference to the Royal Veterinary College, 
Camden Town, and we earnestly hope that, as the 
result of recommendations of two such strong 
committees, the “national disgrace” at Camden 
Town will be reconstituted and endowed m suoh 
a manner as to become a credit as the senior and 
most important veterinary college of the British 
Empire 
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Invertebrate Fauna of Rapid Waters 

Contribution A VUude dea tnverMbrfa torreniicolea 
Par Dr fitaenne Hubault (Supplements au 
Bulletin biologtque de France et de Belgique, 
Supplement 9 ) Pp 388 + 10 planches (Paris 
Les Presses umversitaires de France , London 
Dulau and Co , 1927 ) 85 francs 

F RESH -WATER biology, much neglected in the 
past, is rapidly becoming the subject of in 
tensive and valuable study Until recently the 
majority of investigators into such problems as 
adaptation, evolution, migration, and geographical 
distribution have turned largely to the sea for 
material But these phenomena are exemplified 
in almost, if not quite as marked a degree, by the 
more accessible inhabitants of fresh waters as by 
the denizens of the deep Vast lake and tiny pool, 
clear spring and stagnant pond, rushing stream and 
trickling rivulet — each has its own characteristic 
inhabitants specially adapted for life under the 
particular set of environmental conditions found 
therein Moreover, as in the sea, each of these princi 
pal types of habitat, such as hill streams, contains 
withm itself numerous subsidiary types of habitat 
differing fundamentally one from another, and each 
harbouring its own particular group of organisms 
Specially welcome, therefore, is Dr Hubault ’s 
contribution to the study of the invertebrate fauna 
of rapid waters This most exhaustive work of 
superlative value is at once systematic, physio 
logioal, and biological The systematic portion of 
the work consists of an enumeration of the organ 
isms actually studied and collected by the author in 
the oourse of his researches, with a table showing 
the general distributions of all the species deter 
mined with certainty The physiological portion 
includes in its scope detailed observations on the 
temperature, salinity, and oxygen content of the 
waters of hill streams, and the parts played by these 
factors m determining the distribution of a hill 
stream fauna 

The last named factor Dr Hubault has made the 
subjeot of detailed investigation, especially with 
regard to the distribution of oxygen in the different 
parts of hill streams and the annual rhythm of this 
distribution He finds that, near the source, the 
water is always rich in dissolved oxygen — slightly 
less so in summer than in winter, but the difference 
is negligible In the lower reaches, on the contrary, 
there is a marked seasonal variation, the water 
being poor in dissolved oxygen during the warmer 
months mid relatively nch during the colder months 
of the year Thus, m summer there is a consider- 
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able difference between the oxygen content of the 
upper and lower reaches of rivers and streams, while 
m winter the uniformly cold waters are throughout 
rich in oxygen Nevertheless, although there is 
httle or no seasonal variation near the source, there 
is a noticeable ‘ diurnal oscillation ’ of oxygen con 
centration, the volume of water here being small, 
and considerable diurnal change of temperature 
taking place The concentration reaches a maxi 
mum about sunrise, and falls to a minimum shortly 
after mid day Change of temperature alone is 
held to be responsible for this dady rhythm, 
phytoplankton being non existent, and other 
aquatic vegetation scanty Farther down where 
the volume of water is greater, the temperature 
remains practically uniform throughout the tweifty 
four hours, and there is no ‘ diurnal oscillation ’ of 
oxygen concentration 

A striking example is given of the effect of the 
action of aerobic bacteria in reducing the oxygen 
content of water, and thus constituting a very real 
menaco to the life of higher organisms On the 
banks of the small stream Saint Benoit there are, 
at one place about the middle of its course, four 
potato starch factories situated a short distance 
apart In November 1924 the difference in oxygen 
concentration immediately above and below these 
factories was I 55 c c per litre, m spite of the fact 
that the stream was then in flood In October 
1925 the stream was normal and, although only 
three factories were workuig, the difference above 
and below them was 1 73 c c per litre 

Correlated -with these investigations on oxygen 
concentration and distribution, the author has 
determined the oxygen consumption of various 
organisms from different fresh water habitats He 
finds that forms found m rapidly running or other 
waters more or less uniformly cold throughout the 
year have, in general, a higher oxygen consumption 
than those found in waters such as slowly moving 
streams, where the temperature rises considerably 
m summer The amount of dissolved oxygen 
present in the water is therefore an exceedingly 
important factor m determining the distribution of 
the inhabitants of fresh waters 

In this connexion Dr Hubault lays great 
emphasis on the faot that, in the life of the in 
habitants of rapid waters, the actual current plays 
only a secondary rdle, the primary conditions 
governing then existence being such factors as 
temperature, salinity, and, more particularly, 
oxygen concentration Only in running waters do 
these organisms find those physioo-chemioal con- 
ditions which are essential to them Of necessity, 
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therefore, they must 1 put up with ’ the current — 
an inoonvenient mechanical force which they have 
overcome with varying degree* of success by means 
of a remarkable senes of tropisms and morpho 
logical adaptations, ranging from those exhibited 
by the most highly specialised forms adapted for 
life in cascades and waterfalls, down to the very 
slight modification of such as although living in 
streams, ensconce themselves amongst moss or 
under stones where the current is little felt 
Chapter v is devoted to the study of tropisms, 
especially the three principal tropisms exhibited by 
these hill stream organisms — rheotropism, stereo 
tropism, and phototropism with its corollary 
nyothemeral rhythm — upon which the author has 
made extensive observations 

Chapter vi deals mainly with the biology of the 
Tnchoptera and Blepharocend® The former 
group is considered only in outline the latter more 
fully, the author having focused his attention 
particularly upon Liponeura vogesiaca nov sp 
the biology of which he has followed out in detail 
in the upper courses of the river Meurthe in the 
High Vosges 

Finally, Dr Hubault passes m review the ovidonce 
bearing upon the origin of a rapid water fauna 
An extensive bibliography of more than three 
hundred references completes the work 

CAS 


Progress of Research in Tropical 'Medicine 

(1 ) An Introduction to Medical Protozoology with 
Chapters on the Spirochcetes and on Laboratory 
Methods By Lieut Col Robert Knowles Pp xn 
+ 887 + 15 plates (Caloutta Thacker, Spink and 
Co , London W Thacker and Co , 1928 ) Rs 25 

(2) Recent Advances in Tropical Medicine By Sir 
Leonard Rogers Pp vin + 398 (London J 
and A Churchill, 1928 ) 12« 6 d net 

I N a little more than a quarter of a century 
the patient and often brilliant researches of 
numerous scientific workers have elucidated many 
difficult problems regarding the causes and dis 
semination of diseases so prevalent in the tropics 
The parasites of malaria, sleeping sickness, relapsing 
fever, amcobio and bacillary dysentery, cholera, 
plague, and leprosy are now readily detected It is 
perhaps of even greater importance that in many 
instances the life histories and transmission of these 
organisms to man have been clearly demonstrated 
Such discoveries have placed in the hands of the 
hygienist methods of control against the spread of 
disease, which in time will convert huge tracts of 
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valuable territory previously known by suoh names 
as ‘ the white man’s grave ’ into veritable health 
resorts 

Our present knowledge regarding some of these 
diseases might seem to be ample and oomplete, but 
there is no finality, as is exemplified by the con- 
tinued careful investigations which are being 
carried on all over the world New facts regarding 
the parasites and the bionomics of them vectors are 
being slowly accumulated, and many unknown 
factors await elucidation m order to place the 
control of suoh diseases as malaria or sleeping 
sickness over large areas of the tropics on an 
economic basis 

(1) A striking example of the growth of know- 
ledge regarding diseases of man and other animals 
is afforded by the publication of the substantial 
volume before us entitled An Introduction to 
Medical Protozoology Here Lieut Col Knowles, 
in an interesting manner and in a style peculiarly 
his own describes those unicellular animals which 
parasitise man The most interesting chapters are 
those on leishmaniasis (kala azar and Oriental 
sore) for the author was one of those concerned 
with the initiation of a new line of research The 
causal organism of this disease was discovered 
mdependently by Leishman and Donovan in 1903 
Rogers, the following year, succeeded m cultivating 
the parasite, so demonstrating that dunng a part of 
its life hiBtory it became a motile flagellate known 
as a leptomonad or herpetomonad 

The problems concerned with the transmission of 
leishmaniasis have for years baffled all workers 
Bed bugs, fleas, lice, mosquitoes, and other blood 
sucking arthropods have been studied, but no proof 
was forthcoming to show that any of these was 
responsible A new line of investigation was 
opened up by Sinton m 1922, who noted that the 
distribution of a certain species of sand fly (Phltbo 
tomus argentipes) corresponded geographically with 
kala azar Knowles, Napior, and Smith (1924) 
quickly demonstrated that laboratory- bred speci- 
mens of this fly could be readily infected with 
leptomonad flagellates when fed on cases of kala- 
azar Christophers, Shortt, and Barraud confirmed 
this, and the Indian commission composed of 
Shortt, Barraud, and Craighead has definitely 
shown that the flagellates make their way forwards 
in Phlebotomus argentipes to the buccal cavity, 
pharynx, and biting parts All attempts to infect 
man or a susceptible animal (the Chinese hamster) 
by the bites of experimentally infected sand flies 
have failed Workers m China have confirmed the 
observations of those in India 
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In Palestine, Adler and Theodor have infected 
PkUbUcnnus papakmt by feeding it on ' Oriental 
eore, > and here again the flagellates make their way 
forward to the proboscis of the fly Experimental 
production of cutaneous leishmaniasis, however, has 
not been accomplished through the bite of infected 
flies, although the crushed-up contents of the gut 
inoculated into the skin of man produces a typical 
sore 

These researches indicate that oertam species of 
sand flies act as the vectors of visceral and cutaneous 
leishmaniasis, but that some unknown factors 
involved in the transmission of both diseases to man 
require further investigation 

(2) Part passu with observations on the patho 
gemo parasites and the biology of their vectors, great 
progress has been accomplished in chemo therapy 
Sir Leonard Rogers has compiled a most valuable 
short book on “ Recent Advances in Tropical 
Medioine ” Here he gives a luoid account of the 
remarkable advanoes m the treatment of diseases by 
drugs The use of sodium or potassium antimony 
tartrate, for example, in the treatment of kala- 
azar, Oriental sore, and schistosomiasis is a triumph 
of modem therapy The introduction of ‘ Bayer 
205 ’ and trypareaimde for the cure of African 
sleeping sickness, and emetine m the treatment 
of amoobio dysentery and liver abscess, has added 
potent preparations to the pharmacopoeia 

Rogers has demonstrated the value of hypertonic 
alkaline injections in the treatment of cholera, and 
also has reported most interesting results in cases of 
leprosy which have been treated with injections of 
ohaulmoogra oil and its derivatives His results 
far surpass those given by any other treatment of 
this most dreaded of diseases 

In conclusion, attention must be directed to some 
very important researches recently made on yellow 
fever In 1901, Reed, Carrol, and Agramonte 
proved that the veotor was Andes argmteus ( Stego - 
mya fasetaia) The organism remained unknown, 
but interest was revived in it in 1919 by Noguchi, 
who announced that the causal organism was a 
spiroohiete (Leptospira tcierotdes ) Other workers 
failed to confirm Noguchi, and a commission of the 
Rockefeller foundation continued researches in 
West Africa Stokes, Noguchi, and Y oung lost their 
lives during these investigations, and reoently the 
whole evidence points to the fact that the causal 
organism is a filterable virus Great credit is due 
to Dr Bollards, of Harvard University, who brought 
to England in 1928 the frozen virus from Dakar 
whioh enabled researches to be continued in this 
country 


Handle, by applying the technique successfully 
used by Laid law and Dunkin in the protection erf 
dogs against dog distemper, has prepared vaccines 
from the liver of yellow fever monkeys whioh 
absolutely protect monkeys against large doses of 
the virus Aragao (1928) has proved the viruses 
of America and the west coast of Africa to be 
identical, and, further, has used the protective 
vaccine with apparently good results m a small 
epidemic in Brazil About three or four hundred 
people were vaccinated, and none of those so 
treated caught yellow fever Evidence points to 
the important fact that by the use of vaccine the 
population can be protected absolutely from the 
ravages of an epidemic of yellow fever 

J G Thomson 


Historical Aspects of Science 

The Bases of Modem Science ByJ W N Sullivan 
Pp X + 246 (London Ernest Benn, Ltd , 1928 ) 
12s Qd net 

I T is, perhaps, not unnatural at a tune when 
soience is developing at an unprecedented and 
somewhat embarrassing rate that the study of the 
history and philosophy of science should have fallen 
into neglect When the new spaper is so interesting, 
it is not surprising that the historical treatise meets 
with less than its due share of attention It is 
unfortunately true that very few of our physios 
students of to day have any clear conception of 
the way m which their subject has been developed, 
and this negleot of the historical or, as some prefer 
to term it, the humanistic) aspect of soience is a 
weakness m soience teaching which is being more 
and more generally recognised One of the diffi 
oultiea in introducing this desirable element into 
our studies has undoubtedly been the absenoe of 
suitable books It is true that a few men of scienoe 
have achieved the distinction of a biography, but 
it is the history of science rather than the lives of 
men of science with which we wish to concern 
ourselves , it is the development of ideas, and not 
of men, whioh is our proper study , and of such 
histones there are very few in the English language 
It is from this aspect that we weloome this very 
able and interesting volume from the pen of Mr 
J W N Sullivan The title, “The Bases of 
Modem Scienoe,” is perhaps a little misleading 
The book deals only with physical scienoe, and 
there are others (a fact which physicists are per- 
"haps a little prone to forget), and only about half 
of the hook deals directly with what we call modem 
scienoe What Mr Sullivan has done, and done 
Hi 
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weU, u to give us, without bewildering and un 
necessary detail, and without the intrusion of ugly 
mathematical formulas, a history of the growth and 
development of physical science from the time of 
Copernicus to the present day He has traced in 
a simple but adequate way the rise, decline, and 
fall of the different conceptions which have domin 
a ted physics m that interval, and has attempted 
to make dear the often unspoken ideas and aims 
in the minds of those who formulated them 

Mr Sullivan has selected the material for his 
purpose well, and has marshalled it with skill 
Though the book is short in comparison with the 
vastness of its subjeot matter, the treatment is by 
no means superficial, and though it cannot be called 
light reading, it holds the attention and the un 
agination from beginning to end It is not likely 
that the more advanoed physioist will find himself 
in agreement with all that the author puts forward 
There is apt to be more disagreement on the bases 
and aims of scienoe than on its methods and results 
Some of the disagreement will be more verbal than 
real Mr Sullivan, for example, uses the term 
‘ mathematical ’ in a much broader sense than 
that to which we are accustomed, so broad, indeed, 
that it allows him to describe Faraday as “ a 
mathematical genius ” It is presumably m this 
wider sense that we must understand the word 
when he insists, as his main contention, that the 
aim of science is a mathematical description of the 
real world It is, however, immaterial whether we 
agree with the author or not He has written a 
book which will widen the outlook and deepen the 
interest of the new generation of science students, 
and one which they should certainly be advised to 
read. 

It is only fair, m conclusion, to record that the 
author describes his book as “ an attempt to ex- 
pound the mam ideas of physical science in non 
technical language,” and that it is intended for 
“ intelligent readers who have had no scientific 
training ” It is difficult to judge how closely such 
a reader will be able to follow Mr Sullivan’s argu- 
ment The language does not appear to be particu- 
larly different from that which a physioist would 
use in addressing fellow physioists, if he were for- 
tunate enough to command Mr Sullivan's mastery 
of style Explanations are, however, given of the 
more unusual terms, and the non-scientifio reader 
who is interested in scientific thought might be 
very well advised to attempt this book. He may 
not find it easy, but it is unlikely that he will bo 
able to acquire way real understanding of the matter 
on easier terms. J A C 
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Organic Chemistry a Brief Introductory Course 

By Prof James Bryant Conant Pp x+291. 

(New York The Macmillan Co , 1028 ) 10* 6d 
In his preface the author states that he wishes to 
find a stimulating approach to organic chemistry, 
and so has deliberately departed from the usual 
arrangement found m most organ jft text-books of 
dealing first with methods of purification and 
analysis, and then with the paraffins, eto , m fact, 
he has definitely omitted all practical details 
throughout the book, leaving these to be dealt with 
m a practical course The alcohols are ohoeen as 
a starting-point, in view of their relationship to 
water, and from these there is a natural develop- 
ment of derived compounds 

The author has oertamly suooeeded m giving a 
really readable exposition of orgamo chemistry 
The book is not a mere collection of faots and 
formulas, but follows in a natural sequence from 
one compound to another, and though, as would be 
expected, it is by no means complete, it gives the 
mam faots about the simpler compounds of each 
series 

Moreover, the author has brought his facte up- 
to-date Thus the preparation of methyl alcohol 
from water-gas is fairly fully described, as is the 
use of butyl alcohol and its derivatives in the new 
mtro cellulose lacquers, whilst the cracking of 
petroleums and the use of ethylene from natural 
gas for the preparation of ethylene glycol are 
mentioned The only points noted to be incorrect 
are the statements that “ gun cotton is a com 
pletely nitrated cellulose ” and that “ smokeless 
powder is made by treating gun-cotton with aloohol 
and ether ” Otherwise the author has been 
successful in the difficult task of writing an inter 
eating and at the same timo acourate introduction 
to organic chemistry J R H W 


Oraphtsche DarateUung der Speklren von Atomen und 
Ionen mil et n, zwet und dret V olenzclektnmen 
Von Prof Dr W Grotnan (Struktur der 
Matene m Einzeldarstellungen, horausgegeben 
von M Bom und J Franck, Band 7 ) ’foil 1 
Pp xin + 245 Teil 2 Pp x + 168 (Berlin 
Julius Springer, 1028 ) 34 gold marks 
This is a really admirable companion volume to 
tables of the simpler speotra such as A Fowler’s or 
Paschen and Gotze’s It may be said to oover tlu 
same ground as Fowler’s book, for it deals on* 
with the simpler speotra which exhibit singlet, 
doublet, or triplet terms, and not speotra of higher 
multiplicities, but it deals of course with many more 
examples of such spectra taken from other atoms in 
higher stages of ionisation It deals with them, 
too, m the light of the general systematisation of 
spectra which we now possess, which allows of a 
confident handling of the material at every stage , 
The book deliberately sets out to exhibit graphic- 
ally the structure of the spectra in all their details, 
so far as this is possible The resulting 103 figures 
are published in a volume separate from the text, 
and for many purposes they will be found quite 
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admirable It is obvious that a working speotro- 
soopist will require tables of wave-lengths, wave 
numbers, and terms as well as the best diagrams, and 
it is much to be hoped that this book will stimulate 
new editions of the classical tables we have men- 
tioned, extended to cover the same material as 
Prof Qrotnan’s diagrams The text gives an 
excellent description of the simpler atomio spectra, 
their nature, origin, and analysis, in complete detail 
There is an especially admirable account of the 
finer details of the spectra of hydrogen and helium 
R H F 

The American Annual of Photography , 1926 Vol 
43 Edited by Frank R Frapne and E J 
Wall Pp 240 + Adv 68 (Boston American 
Photographio Publishing Co , London Sands, 
Hunter and Co , Ltd , 1928 ) 7 s 6d 
This long established annual is no longer just 
another of the same sort, although it includes a 
hundred or more pictorial illustrations and about 
twenty articles on various subjects by about as 
many different authors The pictures mclude a 
great variety of types of subjects, some excellent 
portraits and views, and a few that we can only 
refer to as grotesque Similarly, the articles range 
from the severely technical to the highly popular 
One of the special features is “ Who’s Who m 
Piotonal Photography, 1927-8 ” This is a list of 
the contributors to fifty exhibitions practically all 
over the world, with the number of exhibitions that 
each has contributed to and his total number of 
prints hung It includes similar lists for the two 
preceding years As each person’s address is given, 
this unique feature will doubtless be useful to 
many 

Among the articles that call for special notice is 
Mr E J Wall’s “ Practical Digest of the Year’s 
Work m Photography ” His recent death reminds 
us that this is the last time that we shall have the 
advantage of Mr Wall’s wide knowledge and his 
ability to set forth the essenoe of the facts in an 
interesting and readable form There is also from 
his pen an article on the very early history of the 
daguerreotype process, “ prompted by the dis- 
covery of an early pamphlet while the library of 
American Photography was being catalogued ” 
This appears to settle some matters as to priority, 
etc , that have been in dispute for many years 

The British Journal Photographic Almanac and 
Photographer' a Daily Companion, with which is 
incorporated The Year Book of Photography and 
Amateurs’ Guide and The Photographic Annual, 
1929 Edited by George E Brown Pp 800 + 63 
plates (London Henry Greenwood and Co , 
Ltd , 1929 ) 2s net 

Thb general appearance and arrangement of this 
annual are well known Though not equal m size 
to the pre-War volumes, it is getting on in that 
direction The pictorial section, introduced a year 
or two ago, is growing, and the photogravure 
reproductions are of the usual high quality In 
turning over the pages there are two matters that 
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force themselves upon one’s attention in connexion 
with the progress of photography First, the large 
number of firms that make apparatus for general 
kmematography, cameras, projectors, and supple- 
mentary items, and the large range of pnoes 
charged for them, from £5 up to £250 , secondly, 
that although plates and films are more sensitive 
than ever before, lenses are being made with larger 
and still larger apertures, even up to //I 5 The 
trend, therefore, continues to be m the direction 
of shorter exposures, and the results that were 
surprising a few years ago have become common- 
place 

The contribution of the editor is on photography 
in connexion with crime and the criminal, ana is 
illustrated with several interesting examples, many 
of which are of foreign origin The technical and 
historical details are arranged in the same waj^as 
heretofore, and molude a list of tables past 
“Almanacs ” that are not moluded in the present 
volume, with the dates when they last appeared 

Soviet Union Year Book, 1928 Compiled and 
edited by A A Santalov and Dr Louis Segal 
Pp xxxi + 587 (London George Allen and 
Unwin, Ltd , 1928 ) 7s 6d net 
This year book, now m its fourth year of publica- 
tion, is much enlarged, though planned on the 
same lines as previously It opens with the con- 
stitution and foreign relations, and gives in full 
various decrees of the Soviet government The 
greater part of the book is devoted to the agri- 
culture, mineral resources, foreign trade, and finance 
of the Union The section on foreign trade has 
been much expanded and now gives full details of 
imports from and exports to various countries 
These figures should prove useful, since they are 
not easily obtainable elsewhere Under the head- 
ing of education it is noted that the Soviet Umon 
claims to have 6122 technical sohools, 124 univer- 
sities, and 109 workers’ faculties There is also a 
long list of scientific institutes, the funotion of 
which is to assist m the industrial development of t 
the country Two maps show mineral resources, 
and two others show the political divisions of the 
Union The list of books is almost entirely con- 
fined to publications in Russian 

Some Fundamental Problems of Cellular Physiology 
Bv W J V Osterhout (The Thud William 
Thompson Sedgwick Memorial Lecture Pub- 
lished under the Auspices of the Yale School of 
Medioine on the Foundation established in 
Memory of Dr William Chauncev Williams, of 
the Class of 1822, Yale Medical School, and of 
Dr William Cook Williams of the Class of 1850, 
Yale Medical School) Pp vi + 55 (New Haven, 
Conn Yale University Press , London Oxford 
University Press, 1927 ) is 6 d net 
In this Sedgwick memorial lecture the author deals 
with the mechanism of oertarn fundamental 
activities of the cell, especially those depending 
upon the existence of semi-permeable eurfaoes in 
t$e living state 
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Letters to the Editor. 

[The Editor dote not hold himself responsible for 
opinions expressed by his correspondents Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natub h No notice is taken 
of anonymous communications ] 

Knock Rating* of Pure Hydrocarbons 
It is well known that different hydrocarbon*, when 
used a* fuel* for internal combustion engines, possess 
different tendencies to detonate or knock, and one of 
the factors which decides the amount of knocking 
oocumng is the ohemioal composition of the hydro - 
oarbon used In the course of a research on the 
ohemioal analyses of gasolines and hydrocarbon 
mixtures generally, we have prepared pure samples 
of various hydrocarbons in fairly large quantities, 
being of the opinion that trustworthy methods of 
analysis can only bo evolved by this method These 
hydrocarbons have recently been examined, through 
the kindness of the Anglo-American Oil Company, in 
an internal oombustion engine, with the view of deter 
mining their knock ratings, this being done in an 
attempt to correlate chemical properties with engine 
performances 

At the present time it is the commonly accepted 
idea that, of the four typical hydrocarbon groups, the 
aromatics possess the best anti knock values and 
paraffins the worst, olefines and naphthenes possessing 
intermediate figures of merit Some time ago Egloff 
and Morrell ( 3.1 EO , 18, 354, 1926), using data 
obtained by Ricardo (Empire Motor Fuels Committee 
Report, 1924), described a method for the chemical 
analysis of gasolines which they claim is capable of 
indicating comparative anti knock values In this 
they assume, so far as anti knock properties are con 
corned, that 5 per cent of unsaturateds or 4 per cent 
of naphthenes u equivalent to 1 per cent of toluene , 
the paraffins being considered as Knock inducers 
Egloff and Morrell have themselves pointed out the 
discrepancies of such a generalisation, and only advise 
this analytical method for the determination of knock 
ratings in the case of those fuels which have been 
shown by analysis and motor testa to give check 
results (Oil and Oas Journal, Jan 27, 1927) More 
recently, Edgar (J 1M C , 19 , 145 , 1927) has demon- 
strated that all paraffins must not be classed as knock 
induoers, for 2 4 4 tnmethyl pentane, first described 
by him, has anti-knock properties equivalent to benzol 
(see also Boyd, Oil and Oas Journal, Jan 27, 1927) 
Egloff and Morrell perforce based their method upon 
the only data at that time available, and seeing that 
Ricardo found it impracticable to use chemically pure 
hydrooarbons, it is imperative that the factors chosen 
for converting the different senes into aromatic 
equivalents should afterwards be ontioised Stevens 
and Marley (J I E C , 19 , 228 , 1927), working on the 
same subject, used pure samples of heptane, methyl 
cyclohexane, hexylene, and toluene as representatives 
of the four typical hydrocarbon groups, and showed 
that under their experimental conditions, 1 per oent 
of toluene was equivalent to 2 per cent of either 
hexylene or methyl cyclohexane in its ability to 
suppress detonation It will be seen that these 
figures are not in agreement with those of Egloff and 
Morrell and Ricardo 

Apparently, the failure of chemical analyses to give 
correlation with engine performances is due to the 
fact that the various members of one certain general 
hydrocarbon class, for example, olefines or aromatics, 
do not possess the same knock ratings For example, 
toluene is slightly better than benzene, whereas 
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pseudo cumene has pro-knock tendencies (Aero- 
nautical Res Comm. Rep , No. 1018, 1925) , normal 
heptane is a very bad detonator, while Edgar's octane 
is a valuable anti knock 

While studying the unsaturateds present in motor 
fuels, we have observed that the various members of 
this general olass differ widely in their reactivities 
towards oxidising agents, and this gave us the idea 
that these hydrocarbons would possess widely different 
anti-knock values , this has been shown to be the case 
These unsaturated hydrocarbons were each separately 
dissolved m a highly paraffinoid spirit (ipg 0 7834 
at 15° C , 72 7 per cent paraffins) whioh possessed 
exceptional tendency to knock The resulting blends 
were then matched with tetra ethyl lead dissolved 
in the same spint The engine used was fitted with 
the Boyd and Midgley bouncing pin apparatus for the 
determination of knocking, and was run at a oonstant 
speed of 500 rev per minute throughout the tests A 
20 per oent concentration of unsaturated hydrocarbon 
was maintained in each of the synthetic mixtures 
I made 

The following results were obtained 


20 per cent Cyolohexane — 10 c c 

““ Benzene — 2 1 go 

Cyolohexene —24 oo 

Toluene -27floc 


Tnmethyl ethylene — 4 5 i 
Diamylene =.0 0 i 

Diisobutylene — 0 6 < 


ethyl fluid per 
gallon 


Owing to the difficulty of obtaining a sufficient 
amount of these hydrocarbons, it was not found 
possible to use synthetic mixtures containing a greater 
concentration than 20 per oent of the above sub 
stanoes 

The diamylene was prepared by the polymerisation 
of tnmethyl ethylene and has the probable structure 
CH, CH, 

C,H, - A - C = C 
(!h,Ah,[:H, 

(Joubert and Noms, J A OJS , 49, 873 , 1927) As 
used, it had a boiling range of 150° 150° C 
The di isobutylene has the structure 
CH, CH, 

CH, - A - CH A 

in, Ah, 


(Butleroff, Chem Gentralbl , 2 , 1877 , Kondakow, 
J Prakt Chem , 59 , 287 , 1899), and is the olefine 
corresponding to Edgar’s octane 
The above results show that cyclohexene has anti- 
knock properties equivalent to benzene, while the 
others are far more effective than benzene, especially 
diamylene and dusobutylene, which at a concentra- 
tion of 20 per oent are found to be equivalent to 37 6 
per cent and 40 per cent benzol respectively Tested 
oh the same scale, 20 per oent of toluene was found 
to be equivalent to 22 5 per cent of benzol Thus it 
will be seen that aromatic hydrocarbons have lower 
knock ratings than the above unsaturateds 
Diisobutylene and diamylene offer certain advan- 
tages as anti knock dopes over benzoL Benzol baa 
a freezing point too high ( - 14° C ) for aviation pur- 
poses when used in an undiluted state, and a 50/50 
petrol benzol mixture freezes at about - 20® C ; 
consequently, 60 per cent of benzol is about the 
greatest concentration permissible This limits the 
Highest Useful Compression Ratio (H.U.C R.) of an 
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aero-engine to Mow 7 1 ; faonoe there is a distinct 
loss of posable efficiency Dusobutylene or diamy- 
leas, having better anti knock properties than benzol, 
could permit of a higher H U C.R , and, moreover, 
blends of these hvdrooarbons would not be liable to 
freeze at high altitudes, both substances being liquid 
at - 46° C. in an undiluted state Dusobutylene may 
be oonvemently prepared by the polymerisation of 
the isobutylene content of ‘ cracked ’ gases by means 
of sulphuric acid, while diamylene may be obtained 
by the similar treatment of either tnmethyl ethylene 
or tertiary amyl alcohol 

Since this work was completed it has been found 
that E P 263,131 covers the use of these two olefines, 
among others, as anti knock dopes, and describes 
them aa being better than benzol for this purpose, but 
no comparative figures are quoted 

It is interesting to note that of the olefines we have 
tested, those which are the more stable towards 
bromine, sulphuric acid, potassium permanganate, 
and potassium bichromate, are the more effective in 
suppressing knocking A W Nash 

Donald A Howes 

Department of Oil Engineering and Refining, 
University of Birmingham 


A Permeability Test with Radioactive Indicators 


Certain investigators (see, for example, W J V 
Osterhout, “ Some Fundamental Problems in Cellular 
Physiology,” 1927 , especially pages 36 48) believe 
that the protoplasm of the living cell is permeable only 
to undissociated molecules but impermeable to ions 
It seemed possible to me to test this theory with the 
method of radioactive indicators 1 (Hevesy Paneth) 
The advantage of this method is that only very small 
amounts of the ions which enter the cell are necessary 
and that a very small concentration can be detected 
Radioactive lead (thonum B) was used as an indicator 
for lead ions, and therefore lead nitrate was dissolved 
in seawater so as to make it 10~*-10~‘ Af in respect to 
lead ions Cells of Volcmo macrophyea were used 
since the large volume and the amount of Bap available 
make the investigation easier, and since investigations 
of the permeability of this cell were earned out by 
Osterhout and his collaborators 

To test whether or not the presence of lead causes 
any injury to the cell, the cells were placed m sea 
water with different amounts of lead nitrate added, 
and for several months the behaviour of the cells 
observed The oells did not change in colour or 
rigidity, and were, according to Dr L R Blinks, who 
kept them in the same laboratory with other cells, in a 
normal state, judged from maoroecopic appearance 
For the permeability experiments, the cells were 
plaoed m sea water containing a known amount of lead 
nitrate and thonum B After 20 or 30 hours the oells 
were taken out, washed off with inactive sea water, and 
dried on blotting paper. The sap was removed, a 
certain amount (0 2-0 3 o c ) evaporated in a watch 
glass, fund the radioactivity measured in an a-ray 
electroscope The activity of the same amount of 
the original solution and of the sea water in which 
the cells were kept was measured, In this way we 
ascertained how much lead is absorbed by the cell 
wall sad how much enters the vacuole In all experi- 
ments (14 cells) it was found that about 60 per cent 
of the lead ions present in the original solutions are 
Absorbed by the cell wall, but that practically no lead 


- That Is to determine ths amount of tons present, of s oertaln Wnd, 
far the determtnatton ol the radioactive Isotope mixed with them. 
Hw a chemical reparation ot Isotopes k impossible, the change In 
w Srl^otthe radioactive Icotopss Is the Indicator tor ehangesgjtfac 


enters the vacuole 1 The same experiments were 
carried out with oells which had been kept in sea 
water plus lead nitrate for four months Also in this 
case no lead could be found in the vacuole 

One may oonclude that all the lead which dis- 
appears from the sea water is adsorbed by the cell 
wail or the protoplasm forming an insoluble compound 
which cannot enter the vacuole In this case one 
would expect that in dead cells also the lead would be 
fixed at the cell walls and therefore cannot be found in 
the sap Experiments with three dead cells have 
shown that lead does enter a dead cell It is apparently 
fixed there to small jparticles of orgovio matter whioh 
are to be found always m dead oells Therefore it 
cannot diffuse back into the surrounding tea water 
and an apparent concentration of lead in the dead oells 
takes place 

It Was interesting to see whether radium emanation, 
being a rare gas, would enter the oells, as one would 
expect from the theory Small capillaries (16 mm 
long), filled with radium emanation (about 0 01 ), 

were broken under the sea water containing the Mis 
to be tested It was found that already after one 
hour the sap is approximately as active as the 
surrounding sea water ( 16 cells were investigated) 
After every experiment. Dr L R Blinks examined 
the macroscopic appearance of the oells and tested the 
sap for sulphate ions (The presence of sulphate ions 
would indicate a severe injury ) Part of the sap in 
our lead experiments and the sap of every single oell m 
the experiments with radium emanation was tested 
in this way Inj ury was found in one cell out of a total 
of three, exposed for 20 hours in radium emanation, 
and traces of sulphate ions in two cases out of twelve, 
after 1 to 2 hours exposure in radium emanation One 
oell that had been in lead nitrate for four months was 
soft, but did not give any sulphate reaction and did not 
show any sign of injury in our test 

Summary — Using radioactive indicators for testing 
the permeability of single oells of Valonta macrophyea, it 
was found that lead ions do not enter the sap of the 
living oell even if the cells are kept for several months 
in lead nitrate solution Lead ions enter readily the 
sap of dead cells Radium emanation, being a rare 
gas, is already after one hour distributed evenly 
between the cell sap of living cells and the surrounding 
sea water 

This investigation was carried out in the sprung of 
1927 during our stay at the Rockefeller Institute for 
Medical Research, New York City, and we are in- 
debted to the International Education Board who 
made our stay at the Rockefeller Institute possible 
Karl Lark Horovitz 

Physics Department, 

Purdue University, 

Indians 


Molecular Constanta of Hydrogen 


One of us recently published a table of constants for 
the neutral hydrogen molecule (Proc Nat Acad See , 
14, 12 , 1928) The most uncertain quantity m that 
table was the value of the moment of inertia for the 
' B ' level The value given (1 99 x 10~ u ) M based on 
Hon’s very doubtful interpretation of Witmer’s band 
progression B t A, We have now photographed 
the entire B A system in the seoond order of a ten-foot 
vacuum spectrograph, designed by Prof J J Hopfield 


• A trees ot activity whfch wm* found tvloe Immediately »fter drying 
1* due to treore of thorium -C Thismay have entered the eel! In look form, 
but since thorium -C li present only In sn sxtremely small ooscentattoa, 
this li not contradictory *o sny other experiment on permeability Such 
» srasll amount may possibly also sntsr In other cares, bnt eouid not be 
detected Cm tfis other hand thoriwn-0 shows in neutral aotuttens a 
anaskcollafdsi behavfonr and my have entered the cell tn form of an 
KdlisooUtoa CoSnplix 
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and contracted in the shop of thi» laboratory The 
new plate* show dearly that the bands of the B-A 
system, originally analysed by Dieke and Hopfleld, 
oonmst of R and P branches only, in contrast to Hon’s 
assumption of an if branch plus coincident P and Q 
branches On this new interpretation a oomplete 
verification of the combination prmoiple has been 
obtained. The lines show clearly the alternating 
intensity to be expected for a symmetrical molecule 
While this work was m progress there appeared an 
article by Kemble and Guillennn (Proc Nat Acad 
Sot , 14, 782 , 1928), in which they conclude, on theo 
retioal grounds, that the B A bands must oonaiat of 
R and P branohes only Using the published data of 
Dieke and Hopfleld (Phyt Rev , SO, 400 , 1927) and of 
Witmer (Phyt Rev , 28, 1223 , 1926), they then calcu- 
lated, on this interpretation, a moment of inertia for the 
B level of 1 61 x 10'“ Because of the incompleteness 
and relative inaccuracy of the data, no great aocuraoy 
is to be expected for this value 

Our own data are far more oomplete and accurate, 
the lines having been measured directly against first 
order iron standards The spacing of the rotational 
levels (values of NP) for the band progression B„ A, 
fulfils accurately the expected relations between the 
vibrational and rotational energy constants Hence 
it is possible to obtain a veiy trustworthy value of the 
moment of inertia Using the best analytio method 
now known, we obtain on the basis of the old quantum 
mechamos, for the zero vibrational level of the B 
state, B t *=> 19 46 ± 0 04, giving with the usual con 
stants, I,=»(l 428 ±0 003) x 10"“ gm cm* The rota 
tional energy is given by BJxm* + DJim* + , with 

m a half integer to within about 0 006 In obtaining 
the oaloulatod value of DA = - 4B, , /«,*) we used 
= 1830 om derived by us from the recent accurate 
data of Richardson and Davidson (Nature, 181, 
1018 , 1928), in place of the value 1325 given in the 
table previously mentioned Analysis of the higher 
vibrational levels of the B state is m progress 

H H Hyman 
R T Biroe 

University of California, 

Jan 1 


Homing of an Owl 

Thx following authentic case of the homing of an 
owl is of general interest m connexion with the fascin- 
ating, but often very baffling, problem of how animals 
find their way about 

A pair of Cape bam owls (Striae flammea maculata 
Brehm ) had taken up their abode in the roof of the 
verandah of the homestead of Mr F C Pope Ellis in 
Natal (Ashburton, altitude 2302 ft ), and one of the 
fledglings was reared by hand One of the wings was 
afterwards partially clipped, and this prevented any 
great power of flight The bird was free, but was quite 
tame , it was fed regularly by hand and never appeared 
to go far from the homestead With the clipped wing 
the bird was unable to fly more than about city yards 
without alighting, and it was never seen to fly to any 
appreciable height in the air It retired at will to a 
sheltering box provided for it 

At the age of seven months the owl was taken (Deo 
3, 1928, at 9 a M ) in a dosed box by motor oar to 
another farmstead (Cotewold, altitude 4807 ft ) which 
is distant about sixty miles from the first mentioned 
farm. In its new quarters the bird remained for four 
days and then disappeared. Eight days lster, at 6 a m , 
it was found in its shelter at its original home and in a 
perfectly placid condition 
Thus in eight days the young bird, With weak powers 

Mo, 3095, Vol. 123} 


of flight owing to its out wing, travelled sixty mils* 
over hilly and much broken country, including both 
bush and veld How did the bird find its way 
back T 

We cannot invoke racial memory as in the oase of a 
fixed annual migration to a distant land Apparently 
the only other alternatives are ( 1 ) that in its original 
home the bird had acquired a general knowledge of the 
major distant features of the landscape and was led 
back by such clues, or (2) that it was conducted back 
by certain orientating influences, the nature of which 
we can only dimly surmise 

The tendenoy at the present time is to deny the 
existence of these obscure directing influences in the 
homing of animals , and m the case of pigeons, bees, 
etc , it seems to be experimentally proved that the 
ability to return depends mainly on the recognition 
of clues in the surroundings which show the way 
home 

The existence of reoondite influences whioh are cap- 
able of directing movement is, however, evidenced by 
the assembling of male moths around the female, and 
it is extremely probable that the meeting of the sexes 
in many animals is largely affected by analogous 
influences Ernest Warren 

Natal Museum, 

Pietermaritzburg 


Anomalous Magnetic Rotation of Excited Neon 

In a paper on the anomalous magnetic rotation in 
excited neon (Phyt Rev ,88, 681 , 1928), I published 
values of the dispersion constants determined from the 
anomalous rotation which were erroneous Due to 
the omission of the factor x/180 from the numerical 
part of equ (4) of that paper, the values of the dis- 
persion constants given are much larger than they 
should be If this faotor is included, the values so 
found are considerably smaller than those of Kopfer- 
man and Ladenburg, instead of much larger This 
result 18 also more m accordance with what one might 
expect from their work on the effect of the different 
conditions of excitation on the anomalous dispersion. 
The pressure m the tube and the exciting current used 
by me were both such as to give results considerably 
below the maximum, whereas the values of Kopferman 
and Ladenburg are saturation values 

The corrected valuee for each wave-length are 
given below in the seoond column, in comparison with 
those of Kopferman and Ladenburg in the third 
column 


6266 

6632 

6163 

6606 

6382 

6096 

6074 


6143 

6334 

5944 

6217 


0 55x10“ 2 15x10“ 

0’34 1 36 

0 31 1 32 

0 75x10“ 3 38x10“ 

0 60 2 45 

0 44 2 15 

0 29 1 40 

0 22 0 9 

0 24 -0 6 

3 06 x 10“ 7 25 x 10“ 


0 34 
0 35 
0 28 


Drexel Institute, 
Philadelphia, U S A, 


-05 

R N Jones, 
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Ttas Raman Effect with Hydrochloric Add Gas 
tba ‘ Missing Una.’ 


I ha vi obtained lines of modified wave length by 
the excitation of hydrochloric acid gas at atmospheric 
pressure, by the hght of a glass Cooper Hewitt lamp 
about five feet in length, placed parallel to and m 
oontact with the tube containing the HC1, the whole 
being completely surrounded bv a cylindrical reflector 
of very highly polished aluminium, which was in con- 
tact with the two glass tubes Under these condi 
tions the temperature of the gas was about 100° C , 
as indicated by a thermometer introduced into the 
metal oyhnder 

With an exposure of only twenty-four hours, and 
a Hilger constant deviation spectroscope, I obtained 
a very sharp and distinot line nearly midway between 
the mercury lines 4308 and 4910 It was almost in 
coincidence with the argon lme ^079 (used as a com 
parison spectrum) Considering this line as excited 
by the mercury line 4040, the frequency difference 
between the exciting line and the modified lme 
(A = 4081) corresponds to the frequency in the infra 
red which would represent a lme at 3 47 /», almost 
exactly the centre of the vibration rotation band 
The line thus appears to be the so called ‘ missing 
line,’ corresponding to a vibration transition un- 
accompanied by change of rotation, which does not 
appear in the absorption spectrum of the gas 

The first photograph whioh I obtained showed a 
double lme, namely, the ‘ missing line ’ and the first 
vibration rotation line next to it In this case the 
tubes were not completely surrounded by reflectors 
and the temperature was lower , the tube may also 
have contained some air and a trace of moisture 
This point is under investigation In my last photo 
graph, I find also six lines immediately on the long 
wave length side of 4308, but have not yet determined 
whether they represent a part of the infra red band 
or are due to interference produced by the thin glass 
of the bulb As they appear on one side only of 4308, 
I feel sure that they are real R W Wood 

Magnetic Properties in Relation to Chemical 
Constitution. 

In the reoent letter by Prof Lowry and Mr Gilbert 
(Naturb, Jan 19, p 80) some interesting points are 
dealt with oonoeming the evidence afforded by mag- 
netic data as to the chemical constitution of various 
compounds The authors note that the fact that 
oupno sulphide, CuS, is diamagnetic suggests that 
this compound must be a cuprous compound with a 
double moleoule rather than a oupno salt as previously 
supposed They also mention that X-ray analysis 
has shown that iron pyntee must be a ferrous disul- 
phide, Fe^S 8 

Magnetic measurements can furnish further m 
formation as to the ohemioal constitution of the latter 
oompound. The magnetic properties of the cubic 
crystals of the type represented by iron pyntee, FeS,, 
oobal tite, CoAaS, etc , were reoently investigated 
The case of iron pyntee may be taken as typioal 
It was found that after allowing for the diamagnetic 
properties of the sulphur atoms, the iron atom pos- 
sessed a small residual positive magnetic moment, 
and the suaoeptibihty was independent of the tem- 
perature These properties are in agreement with 
what would be expected for a twofold oo ordination 
compound of ferrous iron, but are quite different from 
those of simple ferrous salts The Fe++ ion in iron 
pyrites must therefore have a constitution correspond- 
ing to that of the iron atom in, say, potassium 
fcrro cy anide, and not to that of the iron atom in, say, 
ferrous sulphate 
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We must therefore classify these minerals, of whioh 
iron pyntee is typioal, as co-ordination compounds 
Incidentally, their properties are in agreement with 
Cabrera’s scheme for the relation between constitution 
and magnetic properties in co-ordination compounds, 
but the above conclusions are independent of the view 
taken as to the arrangement of the electrons m suoh 
compounds L C Jackson 

The University, Bristol 


Energies of Dissociation of Cadmium and 

Zinc Molecules ~ * 

The 2288 ( VS - 2*P) absorption line of cadmium 
broadens symmetrically with pressure until it reaches 
a sharp limit at the 2212 oadmmm absorption band, but 
reaches no definite limit on the long wave-length side. 
In the electrodeless discharge in cadmium vapour, 
the 2288 line is surrounded by a continuous spectrum 
corresponding to the broad band found in absorption, 
but the limiting band at 2212 does not appear 

These facta can be correlated with a pair of potential 
energy curves for the oodmium moleoule, and from these 
curves the energy of dissociation of Cd, can be found 
The limiting band at 2212 is correlated with the 
transition of an electron from the non-vibrating 
‘ grand ' state of Cd, to the 2‘P level of the cadmium 
atom , that is, to the limit of the vibrational levels of 
the excited molecule The transition from the limit 
of the vibrational levels of the normal state to the 
limit of the vibrational levels of the excited molecule 
is an atomic transition which in the preeent case is 
VS - 2>P (A2288) Therefore the difference in energy 
between the limiting band at 2212 and the atomio lino 
at 2288 gives the energy of dissociation of the normal 
Cd, moleoule This equals 0 200 volt for Cd, and 
0 240 volt for Zn, 

The full report of this work, which was done in 
Palmer Laboratory, Pnnoeton University, will appear 
in the Philosophical Magazine 

J G Winans 

(U 8 National Research Fellow ) 
University of Gottingen 


Piles of Pebbles on Beaches 
In a letter published in Nature of Dec 1, a 
correspondent directs attention to the ooourrenoe of 
regularly spaced groups of pebbles along a beach m 
the New Hebrides, separated by patohes of sand 
devoid of pebbles I may say that a similar ooourrenoe 
is frequently to be observed on the beaoh in Bourne- 
mouth Bay to the west of Alum Chine, where the 
piles of stones oollect at distances of from 10 to 20 
yards between centres, to a height of one or two feet, 
and appear to contain all sixes indiscriminately between 
{ m and 4 in The regularity of the spacing along the 
water’s edge can be well observed from the cliffs above 
The action of the tides and wind in this part m 
suoh as to cause frequent changes in the nature of the 
beach, both m position of normal high-water mark and 
in the slope of the beach, and the occurrence of the 
regular spaoings is therefore apparently haphazard 
It might be suggested that when the slope of the 
beach bears a certain relation to the mean distance 
between waves, to the angle of incidence, and to the 
mean quantity of water in eaoh wave, then the time 
of return of eaoh exhausted wave may be in agreement 
with, or bear some integral relation to, the tune 
interval between waves It would then seem possible 
for a regular condition to arise whioh might cause the 
observed facts R M Clark 

Municipal Co&ge, Bournemouth 
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Einstein's Field-Theory 1 


By Pro! A S Eddington, F R S 


T HE new ' Unified Field Theory ’ of Einstein 
is contained in two papers amounting alto- 
gether to eleven pages in the Berlin Sttzungabenchle, 
17, 1928, and l, 1929 There is an intermediate 
paper which does not ooncero us, since it follows 
a line of development now abandoned For the 
present, atanyrate, anon-mathematioal explanation 
is out of the question, and in any case would miss 
the main purpose of the theory, which is to weld a 
number of laws into a mathematical expression 
of formal simplicity We are chiefly interested in 
how it compares, both as to methods and results, 
with the existing field theories which have had 
some measure of suooess 

Each attempt to unify gravitation and electro- 
magnetism has been associated with what may 
be called an ‘ illustrative ’ geometry or world 
geometry A qualifying adjective is neoessary, 
because I think it is now common ground that the 
actual geometry (obeyed by measured lengths, 
angles, eto ) is Riemannian Einstein’s world 
geometry may be briefly described as a geometry 
ra which there are parotid* but not parallelogram* 
Thus he admits the existence, even at great dis 
tanoea, of a lme CD equal and parallel to AB , but 
the line through B parallel to AC fails to cut CD 
(We are dealing with at least three dimensions, 
so that lines are not necessarily coplanar ) The 
geometrical idea of an abortive parallelogram, 
which fails to close up at its fourth comer, does not 
oarry us very far, and it is necessary to proceed 
analytically The following is a modified and 
shortened version which, I think, is equivalent to 
the original analysis 

We take a general system of co ordinates x „ with 
a Riemannian metno given by g^, and also m each 
small region a local system of co-ordinates x'. which 
are orthogonal and have a Euclidean metno so that 
— These systems are connected by vector 
transformation formulae 


dx^ - h»dx', dx' m •» hp’dXp ( la, ft) 

The coefficients A are functions of the co-ordinates, 
and the symbol denotes a different (but related) set 
of functions according as the Greek or Latin suffix 
is uppermost It is not supposed that (1ft) is 
mtegrable, that is to say, the co ordinates x’, are 
not determinate, but only their differentials dx' m 
By the law of tensor transformation 

g» y - h/h/g'* - W 8 ** = A/A/ (2) 

Also, if we displace a vector A'‘ so that its com 
ponents m local co ordinates are constant, that is, 
n t)A'*/2x»- 0, we have 


0V 






by using the transformation law of contravariant 
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vectors (1) This result is written 

1^ + rJtA-O, (3) 

with rr„- -A.*(0A//0x„) (4) 

As already stated, Ematem’s geometry admits 
that up to any distance there oan exist equal and 
parallel vectors, or (to use a less arbitrary descrip- 
tion) vectors in one to one correspondence The 
purpose of the local co-ordinates is to indicate this 
correspondence directly, the components A'* of 
two such vectors having equal values Equation 
(3) then mdioatea how to move a vector about m 
space without varying A", and therefore remaining 
equal and parallel to itself Einstein’s geometry 
postulates that the parallelism is unique and inde- 
pendent of the route of transfer , accordingly (3) 
must be mtegrable 

The general idea is that the nature of the field 
can be completely described by specifying the values 
of the 16 quantities A/ 1 at every point Such a 
description is more comprehensive than if the 10 
quantities gr* required to define the gravitational 
field are specified, so that it is able to embrace the 
electromagnetic field m addition The gravita- 
tional field is determined immediately from the 
A’s by (2) , they also furnish the quantities T by (4) 
Einstein sets - r«, and identifies the elec- 

tromagnetic potentials with the four quantities 

We are now m a position to see the manner in 
which the present theory deviates from existing 
unified field-theories I make the oompanson with 
the affine field-theory which I gave in 1921 , * it 
was used by Einstein m 1923 as the basis of one of 
his former researches on this problem The affine 
theory also rests on equation (3), but does not 
limit r to the special form (4) , on the other hand, 
it makes the limitation r*, - rjj,, which is by no 
means implied by (4) 

The complete contrast of the two theories which 
have equation (3) in common is rather remarkable 

( 1) In Einstein ’s theory equation (3) is mtegrable , 
m the affine theory it is essential that it should be 
non mtegrable 

(2) In the affine theory r?„ = r£,, in Einstein's 
theory it is essential that they should be unequal 

(3) The curvature tensor wbioh pro- 

vides all the gravitational and electrical field- 
variables on the affine theory, vanishes identically 
in Einstein’s geometry , the expression which 
provides all the gravitational and electrical field- 
variables on Einstein’s theory, vanishes identically 
in affine geometry 

It has of course been realised that an exten- 
sion of affine geometry with non-vanishing A?, is 
possible This has been developed mathematically 
by Schouten and others, but no particular physical 
application has resulted The fact is that suoh an 

h *XF *>»*«••<> thb theory 
Ksture M the Pbyatcal World, ' chap. rU. and xl 
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•xtM)HBoa provides far more malheipaUcaJ v ambles 
t faaathepV Moist can utilise Einstein’s develop- 
ment is more promising, since be boldly accom- 
panies this extension with a restriction , and room 
is made for the new variables by sweeping away old 
ones Moreover, he renders his restriction plausible 
by putting it in the form of a geometrical postulate 
of distant-parallelism 

It will thus be seen that Einstein makes a striking 
new departure , the rest of the development may 
be briefly summarised The condition for in 
tegrabihty of (3), namely, the vanishing of the 
curvature tensor, leads to two important identities 
satisfied by the AJ, This rather raises an ex 
peotation m the reader’s mind that the field laws 
are about to appear as identities , but this is not 
fulfilled A field law of simple form is duly 
announced, looking indeed so much like one of the 
identities that it requires a careful inspection of 
the suffixes to soe the distinction Here I would 
venture on a oritioism Can any theory which 
requires field laws other than identities give real 
satisfaction f To introduce a field law limiting 
the geometnoal possibilities is a confession that the 
initial geometry was too wide The ideal should 
surely be either to start with a geometry which 
precisely fits the phenomena so that it needs no 
supplementary field laws, or to start with the most 
unrestricted geometry and treat every limitation as 
a field law 

The consequences of the field law are worked out 
only to a first approximation and therefore some 
of the questions we should wish to put remain un 
answered “ A fuller investigation will have to 
show whether a Riemann-metnc in conjunction 


with distant-parallelism actually gives an adequate 
oonoeption of the physical qualities of space 
According to this research it is not improbable ” 
In any comparison of these theories it should be 
borne in mind that what is being given is a graphical 
representation bound by no particular rules To 
say that Einstein’s or Weyl’s or Eddington’s 
illustrative geometry is the only right one would be 
like saying that a graph of a moving particle with 
time and space as oo ordinates is right but a graph 
with velocity and curvature as oo ordinates is 
wrong World geometry is very hke other graphg , 
if wisely chosen it may exhibit or suggest relation- 
ships, provide useful nomenclature, and generally 
assist the mind in orderly thought More hazard- 
ously it may be supposed to shadow the structure 
of the substratum of physical phenomena I do 
not think Einstein has this last aspect m mind, or 
he would have stressed the vanishing of the curva- 
ture tensor (which might be visualised as a structural 
attribute of the ®ther) rather than the formal 
property of distant parallebsru I take it that he 
commends his graph to our notice as a means of 
exhibiting in its Bimplest form the mutual inter- 
dependence of gravitational and electrical quanti- 
ties For my own part I cannot readily give up 
the affine picture, where gravitational and electrical 
quantities supplement one another as belonging 
respectively to the symmetrical and antisymmetncal 
features of world measurement , it is difficult to 
imagine a neater kind of dovetailing Perhaps 
one who believes that Weyl’s theory and its affine 
| generalisation afford considerable enlightenment, 
may be excused for doubting whether the new theory 
! offers sufficient inducement to make an oxohange 


Human Speech 1 

Sir Richard Paget, Bart 


H UMAN speech — which is practised by all races 
of mankind — is a rough combination of two 
separate arte, namely, phonation, due to the reed 
hke action of the vocal corcU, and articulation, due 
to the various movements of the jaw, bps, tongue, 
soft palate, epiglottis, and false vocal cords Phona 
tion is the language of the emotions, while articula- 
tion is the language of the mind — phonation being, 
as Darwin realised, the older art 
The mechanism of the vocal cords may be very 
simply imitated by cutting a longitudinal skt about 
3 cm long m an mdiarubber tube of, say, 1 cm 
internal diameter If the tube be stopped at about 
5 cm from the slit, and air be blown m at the 
other end, the air passing through the slit may be 
set in vibration so as to produce a musical note 
The conditions for this effect are most easily ob- 
tained by adjusting the resonance of the air inside 
the tube adjoining the slit— by varying the position 
of a oonstnotion or partial stop applied between 
MMUht and the air supply At any position at 
*i||ib ' phonation ’ oocurs under normal conditions 
«Tia» Mit, a musical range of about six or seven 

<Wlmed ** ** ^ • 
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semitones can be obtained by varying the tension 
of the sht portion of the tube, the note rising as 
the tube is stretched As the resonating length is 
shortened (so as to raise the resonant pitch) the 
musical range is transposed to a higher key, the 
range of transposition in the present experiment 
being also about seven semitones 

It is suggested that the so called 1 registers ’ of 
the human voice are due to a similar set of condi- 
tions, and that the changes of resonance are pro- 
duced by variation of the size and shape of the 
cavity into which the vocal cords ‘ deliver,’ namely, 
that made by the false vocal cords and other 
movable parte of the pharynx At each setting of 
this cavity a new range of notes is then obtained, 
depending cm the tension and thickness of the vocal 
cords 

The bps of a trumpeter behave m a very similar 
way, but the resonanoe changes, if any, must then 
be made (as in the rubber- tube model) m the 
passage behind the reed instead of in the cavity 
into which it delivers, as in the case of the vocal 
cords 

The lungs, besides functioning as bellows, are a 
very efficient sound absorber, the branching sir 
h2 
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passages and air cells acting like a shelving beach 
towards waves of the sea, to convert the sound 
waves that pass down the windpipe into heat 
In whispered speech we have articulation without 
phonation Whispered speech, therefore, lackB the 
emotional range of voioed speech All the English 
speech sounds can be rendered in a whisper, and 
it appears that the real distinction between the 
so called voiced and unvoiced consonants, such as 
b and p, v and /, dh and th, z and a, etc , is due 
to the action of the false vocal cords 

The action may be illustrated by a model in 
which the vocal cords are shaped in plastioene, as 
if m an open (whispering) position, and deliver their 
air jet into a rubber tube 2 6 cm in diameter, 
which acts as the pharynx of a vowel sounding 
tube If, while air is supplied to the model, its 
mouth is alternately obstructed and released by 
hand, a whispered p is heard when the pharynx 
tube is uncompressed, but the sound is changed to 
a whispered b if the pharynx tube is compressed so 
as to form a constriction at 2 to 3 cm in front 
of the fixed vocal cords These conclusions have 
been confirmed by direct observations made in 
America by Prof Oscar Russell, of Ohio University 
Another recently observed aotion of the pharynx 
is its production of the high pitched resonances — of 

the order of 2600 3000 which I have observed by 

ear in the caso of certain of my own vowel sounds, 
and which have also been disclosed by mstru 
mental methods at the Bell Telephone Laboratory 
in New York That these resonances (in my own 
case) are pharyngeal, is shown by the fact that they 
can be lowered in pitoh by five or bix semitones 
by external (transverse) pressure on the throat 
immediately above ‘ Adam’s apple ' They cannot 
be consciously varied without external aid It is 
evident that the pharynx plays a very large part 
in the process of articulation m modem speech 
Originally, it is suggested, articulation was evolved 
as a specialised form of pantomimic body gesture, 
by which primitive man, like his animal relations, 
was accustomed to explain himself to his fellows 
Darwin, in “ The Expression of the Emotions,” 
pointed out that there is, in man, a natural sym 
pathy of movement between the human jaw and 
tongue and the human hand, so that children 
learning to writ© are seen to twist about their 
tongues as their fingers move ‘ in a ridiculous 
fashion ’ As primitive man pantomimed with his 
hands and body generally, his tongue took part in 
the game without his being aware of the fact, and 
thus it developed a pantomimic technique of its 
own When the pantomunist wished to direct 
attention to his actions, he made grunting or blow- 
ing noisee, and the (unoonsoious) movements of his 
tongue then modified the air flow and the acoustic 
resonances of the vocal cavities through whioh the 
air passed In this way the bodily pantomimic 
code became associated with an acoustic code, 
whioh developed into speech 
The various tongue gestures were necessarily 
simpler and fewer in number than the correspond 
iog hand gestures, since (as would be found by 
experience) lateral movements of tongue, lips, and 
No 3096 , Vox 123 ] 


jaw do not appreciably alter the vocal resonances 
The movements of artioulation are therefore prac- 
tically limited to two dimensions, whereas the 
hand and body gestures work in three It follows 
that m human speech a particular gesture of articu- 
lation may represent several originally different 
body gestures — in other words, that speech was 
always more ambiguous than the pantomimic sign 
language 

The original pantomime and speeoh of primitive 
man may be conceived as analogous to the bodily 
pantomime which is naturally developed by deaf 
mutes, and by which a deaf mute of one country 
can without difficulty make himself understood by 
one of another country, of whose written and 
spoken language he is wholly ignorant Just as 
various communities of deaf-mutes naturally evolve 
new signs and conventions of their own — which 
other deaf mutes cannot understand until they have 
especially learnt them — so the tribes of primitive 
men may be imagined to have evolved local words, 
idioms, and conventions from which the various 
language groups of the world were developed 

The theory that speech is due to mouth panto 
mime was, I believo, first enunciated by Dr J Rao, 
of Honolulu, m The Polynesian newspaper for 1862, 
but Socrates, according to Plato in the Cratylus, 
came very near the same idea , Dr A R Wallace, 
writing m 1895 in The Fortnightly Review (No 64), 
also put forward the theory that mouth panto 
mime constituted a “ fundamental principle which 
has always been at work, both in the origin and in 
the successive mollifications of human speech ” 

The evidence which has now been accumulated 
seems to justify a more serious consideration than 
has yet been given to the theory Thus it appears, 
on experimental grounds, that in listening to 
speech our ears are not primarily interested in the 
sounds themselves, but rather in the evidenoe which 
the sounds afford as to the postures or gestures of 
the tongue and other organs of articulation The 
facility with which the deaf may be taught to 
understand speech by ‘ lip reading,’ m spite of the 
very limited information which sight alone can 
afford as to the movements going on inside the 
mouth and throat, points in the same direction 
Children, when inventing words of their own, very 
commonly employ a form of mouth pantomime — 
thus, of 18 such words mentioned by Prof 0 
Jespersen at p 162 of his book on ‘ Language,” 
12 appear to be pantomimic for example, 
fu ws - soap — a gesture of blowing away soapsuds , 
ds detsh - horse — a galloping gesture made with the 
tongue 

Grown-up people occasionally do the same — as 
witness the invention of the word ‘ blimp ’ to 
denote the small podgy dirigible balloons whioh 
were developed during the War The word is 
produced by a small mouth gesture (producing the 
sound bi) followed by the ‘ podgy f gesture mp, 
with an intermediate upward niok of tne tongue, l 
(as if to suggest an attachment to the middle of 
the ' bimp ’), which completes the word — ‘ blimp * 

Arguments of this kind seem at first sight fan- 
taetio, but it must be remembered that in the 
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evolution of speech we are dealing with a product 
of man’s subconscious mind — “ such stuff as dreams 
are made of ’’ — and that it is no more strange that 
our speech symbolism should be fanciful than that 
our dream b should be so For flights of fancy we 
come into life fully fledged — but we moult early or 
are plucked in the course of our education, and we 
come to despise the arts of imaginative flight at 
which our distant ancestors were such adepts 
There are other ways of testing the theory We 
may invent ‘ synthetic ’ words bv making (con 
sciously) a pantomimic gesture with our tongue, or 
tongue and lips, and convert it into speech by 
grunting as we make the gesture Of 19 such 
words, 18 were identified by Dr Neville Whymant 
as actually occurring with the same meaning, and 
in the same or a phonetically allied form, m Poly 
nesian, early Japanese, Indo Chinese, or related 
languages Thus, the tongue symbolising to 
dance up and down to and fro ” produced the 
synthetic word lx h (lee-law) Dr Whymant cited 
the Indo Chinese words ‘ h lo ’ and ‘ li lft,’ meaning 
to danoe , Prof Louis Gray, of Columbia, cites the 
Sanscrit word ‘ Ida,’ meaning game or enjoyment 
to these I would add the English word lulla by,’ 
meaning to ' dance (a child) up and down, to and 
fro ’ m order to put it to sleep 

It is evident that if the pantomimic theory is 
true, it should appear (more or less) in all lan 
guages a preliminary study has therefore been 
made of several ‘ unrelated ’ language groups, 
namely, Indo European, archaic Chinese, Sumerian 
(as written at Ur of the Chaldees), Semitic, Poly 
nesian and alliod languages and the Hoka lan 
guages of the west coast of North America In 
all of these, pantomimic words are found to be 
common Thus, of the first 100 ‘ Aryan roots ’ 
listed in Skeat’s Etymological Dictionary,’ 77 
were found to be pantomimic, 12 were probably 

r tomimic, and only 11 showed no evidence 
Karlgren’s Analytic Dictionary of Archaic 
Chinese,’ 86 per cent of the 73 word groups listed 
m the first twenty pages showed pantomimio struc 
ture, while in a list of comparable Polynesian and 
allied words, and Hoka words, published by Paul 
Rivet (“ Lea Malayo Polyn&uens en Am6nque ”), 
86 per cent of the word groups showed the same 
pnnoiple 

Many words are common to each of these groups , 
thus, in all of them the word for owe is made by an 
ereot tongue gesture — symbolic of the index finger 
held up Thus, Indo European has om,’ archaic 
Chinese has ‘ iet,’ Sumerian has a4 ’ (compare 
with our word ace ’), Semitic has ahad,’ Poly 
nesian has * ta,’ Hoka has ta,’ 1 tsA,’ ‘ cha,' and 
forms Uke ‘ pun ’ and pola ’ In all of these the 
characteristic gesture is an erection of the tongue 
A similar analogy is found in the case of the 
numerals two (made by a protrusion of the two lips) 
and tivttt (made by protruding the tongue between 
the two lips) 

Figs 1 and 2 show the approximate tongue 
positions whioh correspond with the various E n glish 
vowels and consonants , from these it is possible 
to draw the approximate tongue track of any given 
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word so as to compare the gesture with its verbal 
meaning It then becomes apparent that the same 
gesture may be construed m several different ways 
Thus the tongue track may represent a direction 
of motion, or the outline of a form — it may be 
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construed literally or figuratively— and finally, it 
may be significant at the beginning, middle, or end 
of its course For example, the archaic Chinese 
word ' k&n,’ of which the tongue track is shown m 
Fig 3, means dawn ’ (sun rising up) or the trunk 
of a tree (an up swinging outline) Of figurative 
words may be instanced the Sumerian ‘ dana ’ or 
duna,’ meaning eternity,’ m which the tongue 
track (see Fig 3) forms a closed figure very similar 
to that of the hand gesture which deaf mutes make 
to day to express tho same idea 

As to the significance of different parts of the 
tongue track, a good example ib the word al — 
formed by an upward thrust of the tongue — which 
may mean (1) Mip ’ or ‘ high ’ (Latin altus ), or 
(2) ‘ slack,’ weak,’ ‘ relaxed,’ or (3) ‘ sweet that 
is, touching the palate as m tasting In (1) the 
first part of the travel, in (2) the return journey, 
in (3) the mid portion is significant 

It follows that homophones ’ (words with two 
or more different meanings) are natural to human 
speoch It also follows from our theory that the 
many instances in which the same sound bears a 
similar meaning m (presumably) unrelated lan 
guages are not due to chance, but to a common 
method of production — if not actually to a common 
origin It is not a matter of chance that in 
archaic Chinese ma meant mother 
(a sucking gesture) and that it also 
meant ‘ leach ’ (one who sucks) or 
that ‘ k&t ’ meant cut, suk meant 
suok,’ pa ' meant father,’ k'&p ’ 
meant ' cup kap ’ meant cap ’ (of a 
seed or bud), and sieu ’ meant ‘ sew ’ 

(embroider) , such coincidences are 
rather to be expeoted 
Surveying human speech, as a method 
of symbolising thought by gesture of the organs of 
artioulation, we can scarcely escape the conclusion 
that it is still m a very barbtuno and imperfect condi- 
tion It is full at ambiguities, anomalies, and homo 
phones , it ib cumbered (in most cases) by a quite 
unnecessary complexity of grammar and syntax , it 
mixes up voiced and unvoiced speech sounds with 
a corresponding loss in audibility, intelligibility, 
and musical and emotional quality 
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The notation of language — especially in the case 
of English — is in worse case than the language 
itself, since m it our spelling now lags some cen 
tunes behind the spoken word It is of prime 
importance for the advancement of human thought 
that we should now prepare for the systematic 
improvement and purification of our own language, 
so as to make it a more perfect and artistic method 
of symbolism for our thoughts It is equally 
important that we should co ordinate our efforts 
with those of the other English speaking com 


mum ties, so as to aim, m the future, at a stan- 
dardised language 4nd pronunciation with a 
rational spelling The development of world broad- 
casting will make unification comparatively easy 
In the meantime we should ensure that our 
children are taught, in the first instance, to read 
and wnte phonetioallv, to articulate clearly, and to 
take an interest in the history and structure, the 
virtues and defects of our language, so that they 
may be prepared for the important task which lies 
before them 


Sir W Boyd Dawkins, FES 

B Y the death of Sir William Boyd Dawkins on 
Jan 15 at his residence, Richmond Lodge, 
Bowdon Cheshire the sciences of geology and 
archaeology have alike lost one of their most out 
standing personalities He was bom on Dec 6 
1837, at Buttington Vicarage Welshpool, and was 
therefore just over ninety two years of age at hia 
decease He was the only son of the late Rev 
Richard Dawkins 

Boyd Dawkins was educated at Rossall and at 
Jesus College, Oxford he won the (first) Baroness 
Burdett Coutts Scholarship and graduated first 
class in natural science in 1860 and second class in 
Classical Mods , and was the first undergraduate to 
take geology in the honours school Afterwards 
he became an honorary fellow of hiB College 

On leaving Oxford Boyd Dawkins was given an 
appointment in 1861 as a field geologist on the staff 
of H M Geological Survey of Great Britain and was 
allotted to the unit then surveying the south eastern 
counties of England In 1869 he resigned to take 
the post of ourator to the Manchester Museum and 
leoturer m Owens College He became professor of 
geology and paleontology in 1872 at the Victoria 
University, Manchester, and acted as a consultant 
on questions of mining and civil engineering mvolv 
mg geological problems This post he held until 
1908, but after nis resignation he occasionally gave 
lectures on geology as an honorary professor 
Boyd Dawkins was not oontent to confine his 
researches to his own country, but was always keen 
on comparing the story of the rocks elsewhere, and 
so he travelled widely m North America and A us 
tralia during the long period, 1874-1890 It was 
on one of these visits that he gave his notable lecture 
at the Lowell Institute Boston, on ancient man 
The disoovenes by Boucher de Perthes of flints 
presumably worked by man in the vallev of the 
Somme led to much controversy on both sides of the 
Channel, and was one of the contributory causes of 
the intensive search among the river gravels and 
cave deposits for reliquiae of man A distinguished 
band of observers, including Evans, Lyell, Lubbock, 
Prestwioh, and Boyd Dawkins attacked this prob- 
lem, and as a result raised the study of archaeology 
from its former position as an amusement for the 
dilettante to that of scientific philosophy 
As a palaeontologist Boyd Dawkins will always 
rank hign, because ne did not allow his conclusions 
to get beyond the region of legitimate inferences 
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drawn from available evidences As an arch»o 
legist be preferred the field work of exploration to 
theorising about results m the museum and library, 
and he therefore was always sympathetic with other 
workers who were labouring under the disadvan 
tages of imperfections of the geological record, but 
was rather impatient in later years with some who 
held advanced views as to classification 

Boyd Dawkins’ earliest work was his explorations 
of Wookey Hole, near Wells, in the Mendips one of 
the great limestone caverns which was occupied by 
Pleistocene beasts The fossil bones embedded in 
the cave breccias and cave earths were a source of 
inspiration th$t led him to make a critical exaimna 
tion of that and of other oaves in different parts of 
England and the knowledge gained by the dis 
covenes then made and also those in Hu; gravels 
and brick earths of the nver valleys was partly ex 
pressed in his classical monograph on the British 
Pleistocene Mammalia, published by the I’alieonto 
graphical Society In this piece of research he 
co operated with the late W A Sandford His 
‘ Cave Hunting” published in 1874 was dedi 
cated to The Baroness Burdett Coutts as a slight 
acknowledgment from her first scholar ’ In this 
volume he described and discussed the notable dis 
covenes of human relics not only in the caverns of 
England, but also m those of Aquitaine Belgium, 
Switzerland, and other countnes His conclusions 
as to the antiquity and sequence of the different 
races of Stone Age man expressed in this book, 
were more or less maintained to the last namely, 
that the hunting and fishing race of cave dwellers 
m the remote Pleistocene age in possession of 
France, Belgium Germany, and Britain were prob 
ably of the same stock as the Eskimos living and 
forming a part of a fauna in which northern and 
southern living and extinot species are strangely 
mingled with those now living in Europe 
Boyd Dawkins followed up his att&ok on the prob- 
lem of prehistoric man by detailed examination of 
the fluviatile deposits of the European rivers, and to 
prepare himself for the inquiry he visited the more 
important museums m France and Italy and some 
of those in Germany and Switzerland, where he be- 
came a welcome visitor and fnend of the ourators 
In the preface to his next work, “ Early Blau in 
Britain” (Macmillan, 1880), he acknowledges his debt 
to a number of geologists and archaeologists who 
now rank among the fathers of the sciences, and in- 
clude Sir Charles Lyell, Sir John Lubbock, Sir John 
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Evans, Dr Thumam, and Profs Gaudry, Steerustrup, 
Capellini, Broca, Ratimoyer, and Virchow In tins 
book Boyd Dawkins draws the important conclu- 
sion that “ it is unlikely that man lived m Europe 
m the Pliocene age ” but that “ he appears 
just in the Pleistooene stage in the evolution of 
mammalian life in which he might be expected to 
appear ” He divided palaeolithic man into two 
great groups, river drift man and cave man , a 
classification which is accepted in a broad way to- 
day, but the differentiation into the several stages 
that has resulted from the researches of later ob 
servers he was never inclined to accept , he was not, 
indeed, willing even to accept the classification of 
deMortillet without reserve “ Early Man in Britain,” 
however, is still in demand, and is an example of his 
extremely clear and logical presentation of facts, 
often of a highly technical nature, in such a way 
that the reader, while grasping the details, never 
loses sight of the mam conclusions It is eminently 
a readable book and impresses one as the work of a 
master hand 

Boyd Dawkins was never content to study geology 
as pure science only, for he applied himself to its 
industrial and commercial applications, and acted 
m the capacity of ‘ expert adviser ’ on numerous 
questions involving geological knowledge Like 
Prestwioh, he devoted much time to the study of 
water supply to cities, and was consulted with regard 
to the schemes involved in those of London, Man 
cheater, and Liverpool His knowledge of the 
geology of the areas where engineering works were 
contemplated was employed in the schemes for the 
Manchester Ship Canal and the Humber Tunnel, 
and he was entrusted with the survey of the English 
and French coasts when the question of the Channel 
tunnel came up in 1882 His civio work m Man 
cheater ib still highly prized As a result of his in- 
ferences, the search for coal in the concealed coal- 
field under Kent was largely undertaken, and his 
advice was often sought in working the Cheshire 
salt deposits 

His work was early recognised by his eleotion to 
the Royal Society in 1807, and in after years numer 
ous honours were bestowed upon him The Geo 
logical Society of London, to which he was elected 
fellow in 1861, awarded him its Lyeli medal m 
1889, and very appropriately the Prestwioh medal 
in 1918 , he served on the council for four long 
sessions He received the degree of D Sc from Ox- 
ford in 1900 and from Manchester the Hon D Sc 
He was married twice, first in 1800 to Franoes 
Evans (died 1921), by whom he had a daughter, and 
secondly in 1922 to Mary, widow of Mr Hubert 
Congreve 

Sm Henry Trueman Wood 

Tbs death of Sir Henry Trueman Wood on 
Jan 7, at eighty three years of age, removes from 
the intellectual and the administrative world a 
remarkable figure, who, in his prolonged years of 
great activity did much, indirectly, to shape the 
conditions under which many of us live Numerous 
notable persons, Btill living, and eminent in the 
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manifold fields in which he laboured, will sincerely 
regret the disappearance of his well known tall and 
spare but distinguished figure, which is so well 
portrayed by Herkomer in his oil pamting which 
hangs in the council room of the Royal Society of 
Arts, in the home which Robert Adam, one of the 
famous brother architects, built for the Society in 
1774, m John Street, Adelphi Here he did much 
for the Society, as secretary, for thirty eight years, 
and was largely instrumental m bringing together 
a galaxy of talent whioh included Sir William 
Siemens, Sir Frederick Bramwell, Sir Frederick 
Abel, Sir Douglas Galton, Sir Richard Webster, Sir 
John Wolfe Barry, Sir William Preece, Sir William 
Abney, Lord Sanderson, and many others, all of 
whom were chairmen of the council during his 
secretaryship 

Bom in 1 846, Sir Henry was educated at Harrow, 
and at Clare College, Cambridge, where he was a 
scholar and twice won the Le Baa pnze for the best 
English essay on a subject of general literature 
On leaving the University he became a clerk in the 
Patent Office, where he acquired a knowledge of 
inventions whioh afterwords proved very useful 
to him and to others, while it enabled him to 
suggest very useful modifications m the patent laws 
which were dealt with bv Parliament by a special 
Aot in 1883 In 1872 he became editor of the 
■ Journal of the Royal Society of Arts, where, six years 
later, he became, in 1878, secretary, in which 
oapacity he followed a so well known and eminent 
predecessor as Peter le Neve Foster, and where he 
ocoupied a seat which, more than a hundred years 
before, had been coveted by no less considerable a 
personality than Oliver Goldsmith, the author and 
poet 

Before concluding this account of Sir Henry 
Wood’s services to the Royal Society of Arts, there 
must not be omitted some reference to the hiBtory 
of the Society, which he wrote This was published 
by John Murray in 1913, and gives an illustrated 
and vivid account of the very varied activities of 
the Society from its inception in 1764, with refer- 
ences to the many eminent persons that were from 
tune to tune connected with it 

On his retirement from the secretaryship Sir 
Henry Wood was elected a member of the council, 
and served as its chairman for the year 1919 20 
Later, in recognition of his signal services, he was 
nominated, by H R H the Duke of Connaught, 
the president, to a vice-presidency, which he held 
up to his death, while at the same time members of 
the council raised a fund to provide an annual 
Trueman Wood lectureship, in connexion with 
which a number of brilliant addresses have been 
delivered by eminent men of science 

Sir Henry Wood took a leading part in the 
inauguration and management of many and great 
exhibitions, where the knowledge of inventions that 
he had gamed at the Patent Office proved to him 
invaluable Among these were the senes of inter- 
national shows started at South Kensington in 
1871 by Sir Henry Cole, m close association with 
the Royal Society of Arts Sir Henry edited many 
of the reports of these exhibitions, and served m 
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various capacities m connexion with them, which 
included the Health Exhibition of 1884, the Inven- 
tions Exhibition of 1886, and the Colonial Exhibition 
of 1886 

When it was proposed to hold an International 
Exhibition m Para in 1889, the British Govern 
ment deo lined co-operation owing to an objection 
by Queen Victoria, because the exhibition was to 
be a celebration of the taking of the Bastille in 
1789, and of the French Revolution It was 
proposed that the Society of Arts should undertake 
the organisation, and the Prince of Wales at first 
consented, but afterwards withdrew his consent 
Eventually a committee was formed under Sir 
P de Keyser, the Lord Mayor of London, as chair 
man, and Sir Henry Trueman Wood as secretary 
The British section was successfully organised and 
carried through without Government aia, this being 
the first and only occasion on which the British 
section at a great international exhibition was 
established without Government funds On the 
conclusion of this successful exhibition, Sir Henry 
reoeived the honour of British knighthood, and that 
of an Officer of the Legion of Honour from the 
French Government 

In 1893 the council of the Royal Society of Arts 
was appointed a Royal Commission to administer 
a sum of £70,000 granted by the British Govern 
ment to support a British Section at the Chicago 
Exhibition, and Sir Henry Wood went to Chicago 
and remained there throughout the holding of the 
Exhibition 

Nor must there be forgotten the contributions 
that Sir Henry made to technical education In 
1877 reports were asked for from him, as also from 
Prof Huxley, Sir John Donnelly, Sir Douglas Galton, 
Sir William Armstrong (afterwards the first Lord 
Armstrong), and Sir George Bartley, for form ulating 
a scheme of technical education for the committee 
of the City Guilds, who had recently taken up the 
subject The suggestions of Sir Henry Wood were 
practically adopted, which led to his acting as 
secretary for some time to the committee of the 
City Companies 

In 1878, Sir Henry became secretary to Section G 
(Engineering) of the BntiBh Association, and 
continued to hold this office for seven years 

Sir Henry’s interest in photography went back 
to wet collodion days, before the introduction of the 
dry plate He read papers on photography both 
before the Royal Photographic Society and the 
Camera Club, and became president of the former 
Society from 1894 until 1896, after having previously 
been several years on its council After this, it is 
perhaps not surprising to learn that for many years 
he served as a director on the board of Kodak, 
Limited, and until recently was chairman of the 
European section of that world-famous company 
For more than a quarter of a century he was a 
wdl-known member of the Athenaeum Club, and 
served on the executive committee, of which, for 
several years, he was chairman 

Amongst Sir Henry’s other publications was a 
volume on “ Industrial England in the Middle of 
the 18th Century ” , a volume on “ Methods of 
No 3096, Vol 123] 


Illustrating Books," which, for its date, was full of 
information , besides numerous articles m maga- 
zines and in the daily press Sir Henry leaves 
behind him a memory of a kmdly but sagacious 
personality, with wide culture, both scientific and 
literary, and a record of unusual capacity and 
industry directed by a very sound judgment both 
as regards affairs and also concerning men 

A A Campbell Swinton 


Mb R H Cambaqe, C B E 

Bv the death of Richard Hmd Cambage, which 
took place suddenly on Nov 28, 1928, Australian 
science has lost one of its most prominent figures 
He was bom at Milton, N S W , on Nov 7, 1869 
Having been trained as a surveyor, he joined the 
public service m 1882, serving for three years as 
a draftsman in the Department of Lands He was 
then, in 1886, appointed mining surveyor in the 
Mines Department, and his duties m this position 
carried him to all parts of the State and gave him 
the opportunity of obtaining a wide field knowledge 
of the botany of the State In 1902 he became Chief 
Mining Surveyor, which position he held until he 
became Under Secretary for Mines on Jan 1, 1916 
He retired from the public service on Nov 7, 1924, 
at the age of sixty five years He was a member of 
the Licensed Surveyors’ Examination Board from 
1903 until 1918, and also lecturer m surveying at the 
Sydney Technical College from 1 909 until 1916 He 
was elected president of the Institute of Surveyors 
of Now South Wales for three successive years, 
1907-1909 

In the work of scientific societies in Australia, 
Cambage was one of the recognised leaders, and at 
the time of his death he was president of the 
Australasian Association for the Advancement of 
Science and of the Australian National Research 
Council His wide and active uiterests are indicated 
by the offices he had held in scientific societies, 
amongst them being president of the Royal Society 
of New South Wales in 1912 and 1923, of the 
Lmnean Society of New South Wales in 1924, of the 
Wild Life Preservation Society in 1913, and of the 
New South Wales Branch of the Australian Forest 
League in 1928 He was honorary secretary of the 
Australian National Research Council from 1919 
until 1926, and one of the honorary secretaries of 
the Royal Society of New South Wales, 1914-1928 
(except 1923 and 1924) As honorary secretary of 
the Australian National Research Council he did the 
lion’s share of the organising work for the second 
Pan Pacific Science Congress held m Melbourne and 
Sydney m 1923 For several years he was also a 
trustee of the Australian Museum He was one of 
the few who are willing and able to shoulder the 
onerous duties inseparable from the successful 
management of scientific societies He was elected 
a fellow of the Lmnean Society of London in 1904, 
and in 1905 was created CBE 
Mr Cambage ’ssoientific work was ohiefly botanical 
and may be divided into three sections He had a 
very wide field knowledge of the Australian flora, 
and it may safely be said that there are few, if 
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any, botanists of the present century who have 
such a knowledge of the flora of a country so ex- 
tensive as Australia He had special knowledge 
of the genera Acaeta and Eucalyptus, and tne 
endemic plant assemblages peculiar to the island 
oontment He contributed to the Proceedings of 
the. Lmnean Society of New South Wales eighteen 
papers dealing with the local development of the 
flora in various districts Of the twenty nine papers 
he contributed to the Journal of the Royal Society of 
New South Wales, thirteen detailed his observations 
on the growth and development of Acacia seedlings 
This work he developed systematically and aimed 
at completing descriptions of the seedlings of ten 
species each year He had dealt with one hundred 
and thirty species in the papers already published, 
and, havmg discussed the commoner species, was 
beginning to find it more difficult to obtain well 
authenticated seeds of the more uncommon species 
Cambage was also keenly interested m the degree to 
which species of plants exhibited a preference for 
certain types of sod His general ideas on the sub 
ject were indicated in his presidential address to the 
Lmnean Society of New South Wales m 1925 
Another topic on which his many observations 
made him competent to speak with authority was 
that of the origin of the Australian flora, and this he 
developed m his address to the Australasian Assooia 
tion for the Advancement of Science at the Hobart 
meeting less than a year before his death 

Keen interest m the earlier explorers rosulted in 
some valuable contributions by Mr Cambage to tbe 
work of the Royal Australian Historical Society 
His knowledge of bushcraft, perfected by his cx 
perience in surveying, caused him to delight in at 
tempting to follow, step by step, some of the jour 
neys of the explorers, for he was scarcely ever so 
happy as when he had, from some random observe 
tion in an explorer’s diary, been able to prove just 
where the explorer must have been when the entry 
w as made 

Mr Cambage was a personality that will be sadly 
missed in scientific circles on account of his high 
principles He possessed, to a rare degree, those 
qualities of tact, moderation, charitable judgment, 
and geniality which made him beloved by all his 
colleagues — many an awkward moment m the 
counsels of scientific societies has been safely 
negotiated by his tact Only once in many years 
have I known him seriously perturbed, and then, in 
his usual tactful way, he set out to overcome the 
source of his perturbation with such success that 
few indeed knew anything about it 

A B Walkom 

Mbs D H Scott 

By the death of Victoria Hendenna Scott, which 
took place quite suddenly at her home at Oakley, 
Hants, on Jan 18, the Lmnean Society loses one 
of its earliest women fellows, and botany a keen 
and loyal supporter Mrs Scott was elected a 
fellow of the Lmnean Society in February 1905, 
following the grant of the supplemental charter 
which removed the sex distinction Her active 
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interest m the Society’s work was illustrated by 
an exhibition, shortly after, of a senes of animated 
photographs, taken by the kinem&tograph, showing 
opening and closing of flowers, and other plant 
movements Until recent years she was a frequent 
attendant at the meetings of the Society, and m 
1911 gave a lantern exhibition of a new species of 
the fossil genus Traguana Communications on 
‘ plant fossils and other subjects were also con 
tnbuted to the New Phytoloftist and the Annals of 
Botany In the preface to the second edition of 
the “ Studies in Fossil Botany ” (1909), Dr D H 
Scott acknowledges the help of his wife in the 
preparation of some of the illustrations , and a 
similar service had been rendered in his “ Intro- 
duction to Structural Botany ” (1894-9B) 

Mrs Scott also shared her husband’s general 
botanical and scientific interests We recall the 
International Botanical Congress at Vienna m 
1905, to which thoy were delegates, the annual 
meetings of the British Association, where they 
were supporters of Section K, and of the South- 
Eastern Union of Scientific Societies, of which 
Dr Soott has been president, m addition to the 
various activities of scientific societies and other 
functions in which they participated Many 
botanists, at home and overseas, will recall the 
gracious hospitality of Dr and Mrs Scott at their 
charmmg home m Hampshire, and the interesting 
garden which Mrs Scott loved to show to her 
guests She will be greatly missed, and not m 
botanical circles only, for she had wide interests 

Db William John Bowis, whose death oocurred 
on Jan 25, was bom in Nottingham in 1881, and 
entered the employment of Sir Jesse Boot in 1897, 
being engaged m the firm’s analytical laboratories 
From 1903 until 1905 he worked under Prof A 
Werner at the University of Zurich, and took part 
in Werner’s researches on the co ordination com 
pounds of cobalt, receiving the Ph D degree m 
1905 He afterwards returned to industrial work, 
and was largely responsible for the development 
of the soap and perfumery business of Messrs 
Boots Pure Drug Co , Ltd , of which he became 
a director in March 1 909 During the W ar he took 
a large part m organising the production of gas 
masks in Messrs Boots’ factories, and was made 
an 0 B E in 1919 Dr Bowis was a man of great 
ability and genial disposition, and the loss created 
by his death will be greatly felt 


We regret to announce the following deaths 
Mr T H Blakesley, for several years honorary 
secretary of the Physical Society of London, on Feb 
13, aged eighty one years 

Dr J E Eddison, emeritus professor of medicine 
... the University of Leeds and a former president of 
the Leeds Literary and Philosophical Society, on 
Jan 27, aged eighty six years 

Mr Victor Plarr, librarian of the Royal College of 
Surgeons of England, Lincoln's Inn Fields, London, 
since 1897, on Jan 28, aged sixty fivo years 

Sir Bertram Wmdle, FR8, professor of anthropo 
logy in St Michael’s College, University of Toronto, 
on Feb 14, aged seventy years 
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Dkaisons astronomical conclusions, and their 
bearing on the ice age, formed the subject of a lecture 
by Lieut Col T C Skinner at the Victoria Institute, 
on Feb 18 Col Skinner postulated that in 13,548 b c 
the obliquity of the ecliptic was about 35 J°, 12° more 
than at present, and assumed that this alone would 
suffice to cause ail ice age Quite apart from the 
astronomy, however, the meteorological inference is 
far from being self evident At present the winter 
climate of north west Europe does not depend appreci 
ably on the altitudo of the sun , it is dominated by 
south west winds from the Atlantic, and temperature 
is almost uniform from Ireland to the north of Norway 
The south west winds depend on the existence of an 
area of low pressure near Iceland, and the position of 
this Icelandic ‘ low ’ results solely from geographical \ 
factors It does not change from winter to summer, \ 
so that there is no reason to suppose that a greater 
obliquity would displace it It might be argued that 
a greater obliquity would make our winters more 
‘ wintry ' , that would simply mean that the Icelandic 
* low ’ would become more intense Our climate would 
be stormier, but no colder , our rainfall would increase, 
but not our snowfall 

The solar control of our climate is already so small 
in winter that a further decrease would scarcely be 
noticeable Any changes which might result in the 
winter climate of the coast would be offset by the 
greater power of the sun m summer, and Antevs has 
shown that a cool summer is more important for 
glaciation than a cold winter On all counts one 
cannot but think that changes of the obliquity are 
inadequate to cause ice ages Drayson’s theory has 
the further consequence that for several thousand 
years the contrast of temperature between winter and 
summer should have been decreasing, and historical 
data are adduced in support of this The historical 
data do not, however, 'furnish suoh a proof , there is 
not the slightest evidence ^that the contrast m Roman 
times was greater than it is now Even in the post 
glacial period, though there have been fluctuations, 
there is no trace of a progressive decrease in the annual 
range Satisfactory support for Drayson’s views is 
not forthcoming, therefore, from meteorology 

In his address on the coming of age of the Eugenics 
Society, delivered at the Gal ton dinner on Saturday, 
Feb 16, Major Leonard Darwin, who laat year retired, 
after seventeen years, from the presidency of the 
Society, surveyed the ohanges which have taken place 
m the field of eugenics during his tenure of office The 
most remarkable change has been the great advance 
in public opinion towards the recognition of^the need 
for and practicability of eugenic reforms Natural 
mhentanoe and the transmission of human qualities 
by means of tradition, though radically different 'pro 
oeeses, are often so alike in their results that the social 
policy to be advocated ought to be the same whichever 
of the two is regarded as the more important The 
eon of a criminal is ten tunes as likely to be a criminal 
as is the son of honest parents, and whatever is the 
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aotual cause of the fact, it follows that to reduce the 
fertility of criminals would confer a benefit at which 
all social reformers ought to aim The fertility of the 
inefficient should be reduced, both for the immediate 
benefit to themselves and for the sake of posterity ; 
while those doing good work of all kinds should hswe 
families fully large enough to fill their places when they 
die The endless variety of good qualities could in 
this case be maintained The important contrast in 
reproduction is that between the unskilled labourers 
and skilled workers of all kinds , this is so great that • 
the childron (and adults) of the worse paid groups are 
drafted into the better paid occupations at the 
astonishing rate of about two millions in three years 

The absorption of this stream mto the more cultural 
half of the community must be a moat serious hindrance 
to national culture, and their continued removal leaves 
the less cultured half worse off than before If the 
situation cannot be changed or reversed, Major Darwin 
foresees — and it is difficult not to agree with him — 
that while the physical surroundings of the people 
might continue for some time to improve, eventually 
our civilisation must show signs of decay If any 
nation were to adopt a scheme of racial improvement, 
based on science and built up by common sense, and if 
it were to persist in this course, the improvement m 
moral, mental, and physical conditions would be so 
evident that all other countries would, Major Darwin 
suggests, follow such a lead 

Not content with its achievement in erecting a 
landmark in the history of chemical industry, Imperial 
Chemical Industries, Ltd , has provided the Imperial 
metropolis with an outward and viBible] expression 
both of its work and of the status whioh that work has 
won for the company Down by the River Thames, 
close to the Houses of Parliament (the division bell of 
which rings on the directors’ floor) there has arisen in a 
surprisingly short time a noble building designed by 
Sir Frank Baines to combine beauty of form with 
commercial efflt lency of a high order, and that degree 
of comfort which ministers to both , many will like to 
rogard it as a new monument dedicated to chemists, 
physicists, engineers, and chemical engineers of the 
past, the present, and the future — a whim which will 
seem not altogether to lack reality when the carved 
portraits of Liebig, Priestley, Ludwig Mond, Alfred 
Mond, Harry McGowan, Lavoisier, MendelAef, Caven 
dish, Dalton, and Berthelot are seen surmounting the 
arches of the main facades Faraday is selected for 
special honour, for one of the panels on the massive 
main door — that intended to represent the achieve- 
ments of modem science — will portray a lecture by 
Faraday at thB Royal Institution 

Imperial Chemical House, which had to be 
designed while the construction progressed, oon tains 700 
rooms, with a total floor area of 370,000 square feet, 
and its successful completion m less than one-third of 
the time which would normally have been required is 
no empty tribute to the efficiency of the* scientific 
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co-ordination and oontrol which has been applied to 
the task Modem methods have been freely brought 
into service , ultra violet rays will penetrate into the 
rooms ; rubber flooring will contribute its special 
advantages ; the artificial lighting will be exclusively 
of daylight quality The requirements of a large staff 
have been amply and sympathetically considered , 
there is carving in the spirit of Onnling Gibbons and in 
the technique of the Wren period , the globe desk 
lights bear a map of the world These three repre 
sentative facts in juxtaposition surely indicate that the 
company intends to advance beneath a banner in 
scribed “ What is worth doing is worth doing well ” 

Since 1877, when Wemer von Siemens and Sir 
William Thomson (Kelvin) discussed the feasibility 
of harnessing the Falls of Niagara and using the power 
for industrial purposes, it has often been pointed out 
that destroying the soenio grandeur of the Falls 
would be a great loss to tho world If the hydro 
electric industry were allowed to proceed unchecked, 
towns full of factories would spnng up, the woods 
would disappear, and where the Falls were would be 
a bare cliff This has happened already in many 
places Luckily both tho United States and Canada 
have been considering the problem thoroughly for the 
past two years, and a treaty signed by the Prune 
Minister of Canada and the United States Minister in 
Canada has been drawn up containing effective 
measures for the preservation of the beauty of Niagara 
Falls and Rapids This treaty will shortly come up 
for ratification The power companies in Canada 
and the Unites btates have offered to construct 
remedial works at their own cost, and would accept 
the limitation of the maximum amount of water that 
can be drawn from either side of the Falls Surveys 
show that the escarpment is receding at an average rate 
of 3 7 feet per year, the maximum taking place at the 
notch of the Horseshoe Falto Recession of the Falls 
and withdrawal of water for power purposes has re 
suited in baring the flanks of the Canadian Falls and 
thinning the flow over the American Falls The 
remedied works would restore and enhance the scenic 
beauty of the spectacle, which attracts more than two 
million visitors annually The redistribution of the 
water will modify the rate of erosion at the bend of the 
Horseshoe It will also enable more accurate calcula 
tions to be made as to the amount of water that can 
be permitted to be used for industrial purposes 

The statement prepared by the Controller of the 
London Telephone servioe for the Telephone Advisory 
Committee, describing the progress that has been 
made in the London area during 1928, shows that it 
has been satisfactory The rate of conversion of the 
exchanges within the ten mile circle from manual to 
automatic working is perhaps disappointing, as only 
six automatic exchanges with a capacity of 37,150 
lines were opened during the year There are now 
130 exchanges m the London area, but in five years’ 
time these will probably be 47 automatic exchangee 
London is connected with most of the countries in 
west, south, and central Europe These countries can 
also oommunioate with Amenoa through London In 
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America the servioe has been extended to all parts of 
Canada and to Mexico The hours of servioe have 
been extended and a new radio channel has been 
utilised A new submarine cable of the latest design 
connecting England with France has been brought 
into servioe during the year, thus bringing additional 
circuits of high efficiency to Paris within teach of 
telephone subscribers in Great Britain and giving 
them good communication facilities with towns in the 
south of France The number of local calls made in 
1928 was seven per cent greater than m 1927 The 
average number of trunk calls passing through the 
London Trunk Exchange was 8 per cent in excess 
of the preceding year Attention is directed to the 
damage done by the fire in the Thames Embankment 
subway and by the recent explosion in Holbom The 
formor destroyed 200 mam trunk and telegraph cables, 
l and the latter damaged about twenty trunk cables In 
\ both cases partial working was resumed within a few 
1 hours and full operation within a week 

In Great Britain, Parliament has laid down a 
uniform charge for the transmission of telegrams 
irrespective of distance and of the number of retrans 
missions In January of last year the Hardman Lever 
Committee reported that the average price paid per 
telegram was 14 76 d , while the costs amounted to 
22 14d Of the costs 15 24d was absoibed by ad 
ministration and management, operating, delivery, 
etc The Post Office engineers naturally hesitate to 
recommend the expenditure of additional capital in 
the circumstances As there aie sufficient channels 
to carry the traffic, even if they are not very satis 
factory ones, they have been experimenting on novel 
methods of increasing their carrying capacity, and at 
the same time of diminishing the requisite number of 
officials In a paper by W Cruickshank on voice 
frequency ’ telegraphs, read to tho Institution of 
Electrical Engineers on Feb 14, a system was de 
scribed which has been develojied since tho War and 
has proved successful in other countries In the 
system described by Mr C'ruickshank, the currents 
m the line are of the same order as those used in the 
telephonio transmission of speech Full advantage 
is taken of the properties of tho thermionic valve 
Its entire freedom from electromagnetic inertia and 
its extreme sensitiveness to minute changes of voltage 
admirably qualify it as a telephone 1 repeater ’ The 
long distances between large towns on the American 
continent have fostered the telegraph habit Elabor- 
ate terminal and intermediate apparatus form but 
a small fraction of the total capital cost It pays 
therefore, to superpose composite telegraph circuits 
on telephone ‘ pairs ’ When a pair is reserved en 
tirely for telegraphs, as many channels as possible 
are attached to it Successful operation of twelve 
channels, each carrying a start stop printing telegraph, 
has been achieved on many important routes The 
Post Office in Great Britain is experimenting on 
similar method^, and hopes to increase the earning 
capacity of its plant 

The third of the course of lectures on the early 
history ef X rays was delivered at the Royal Institu- 
tion on Feb 14 by Hr Alex Muller Two years after 
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Rdntgen’s discovery in 1895, Wieohert was able to 
determine the velocity of cathode rays, and by measur- 
ing their deflection in a magnetic field he succeeded 
in evaluating the ratio between the electric charge and 
the mass of the cathode ray particles In the Caven 
dish Laboratory, J J Thomson and his collaborators 
carried out a senes of brilliant expenments, in whioh 
they proved the charge of ions in various gases to be 
a definite quantity independent of the nature of the 
gas Within a few years of the discovery of X rays, 
the existence of the electron was a well established 
fact Research on X rays dunng this period had 
advanced comparatively little All attempts to 
deflect these rays by prisms or lenses had failed The 
laws of diffraction did not seem to hold for X rays , 
and yet it seemed inconceivable that they should be 
corpuscular The discovery that X rays could be 
polansed was m favoui of the wave theory, and later, 
direct attempts were made to estimate the wave 
length of X rays It was not until 1913 that it was 
found that X rays could be diffracted by crystals, but 
it showed definitely that X rays can be regarded as 
trains of waves, of wave length much smaller than 
that of visible light Then came the revelation of the 
connexion between the frequency of X rays and the 
energy of the cathode ray which made the X ray or 
was made by it This wonderful interchange would 
undoubtedly have taken years to discover if the old 
photoelectric effect had been the only means of 
approach The relation between X ray frequency 
and cathode ray energy involves a new universal 
constant, and introduces the quantum into the 
province of X ray theory 

Da Bradford Hilj presented a paper on Bickness 
in \ anous industrial occupations before the Royal 
Statistical Society on Feb 19 ‘Using figures relating 
to printers, he showed that in short period sickness 
influenza is the predominant cause, supplying a 
quarter of all the claims between ages sixteen and 
fifty, and approximately one sixth of all the time lost 
through short periods of incapacity Next m lm 
portance are the diseases of the respiratory system 
In long period illness the two predominant causes are 
phthisis and diseases of the nervous system Illnesses 
of women weavers in Lancashire show that the serious 
excess of sickness known to exist amongst married 
women over that of single women is not largely due 
to illnesses associated with pregnancy The cost of 
short period illness is increasing year by year , in 
long period illness there is a slackening rate of increase, 
but the final age group, 50 89, seems to be the slowest 
in reaching stability A very much larger number 
of claims begin on the first days of the week than in 
the latter part of the week, while just above 50 per 
cent of 1400 claims ended on Saturday, This is open 
to two interpretations Onoe a week has been broken 
into the worker tends to consider it not worth while 
to return to work Alternatively, workers are loath 
to break into a second week’s work, and therefore 
conolude their period of sickness at the end of a week 
whether they are fully recovered or not 

Sinob 1918 the important scientific researches 
carried out at the Universities of Prague 'and Brno 
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have attracted some attention, although Czechoslovak 
men of science have hitherto been obliged to publish 
the results of their investigations in journals outside 
their own country Consequently, many important 
memoirs have remained untranslated in the archives 
of the Czech learned societies, and it has been felt 
that this circumstance has not afforded the Czechs a 
real international reputation oommensurate with their 
achievements A new monthly journal, entitled the 
Collection of Czechoslovak Chemical Communications, 
has therefore been founded under the editorship of 
Prof E VotoCek and Prof J Heyrovsk^ The Col 
lection will contain original communications (in French 
or English) on pure chemistry which have not previ- 
ously been published in any widely known language 
In addition, there will be a bibliography of all the 
chemical publications in Czechoslovakia, and reviews 
of Czech scientific books will also be given The first 
number has appeared and contains an article by Prof 
J §terba Btthm and S Skramovsk^ on the oomplex 
oxalates of scandium, one by Prof J Heyrovak^ and 
S Berezick^ on the deposition of radium and other 
alkaline earth metals at the dropping mercury cathode, 
and two papers by Prof VotoCek and his collaborators 
on rhamno convolvuli c acid and 3 12 dioxy palmitic 
acid (which is derived from rhamno convolvulio acid) 
It may be remarked that Prof &tdrba Bdhm has made 
a life study of the chemistry of the rare element 
scandium and his present communication on its double 
oxalates is of particular Interest The authors and 
editors are to be congratulated upon the clarity and 
excellence of the language and upon the high quality 
of their first issue The annual subscription for the 
Collection is 170 K6 or £1 

In 1886 the late Duo d’Orleans was driven by law 
from France, where ho had spent his childhood, and 
for forty years he lived an exile in England He 
was a traveller and sportsman, and it was pleasing 
to learn that no sense of bitterness against the land 
of his fathers prevented him from bequeathing to 
the National History Museum of France hie unique 
oolleotion of trophies That collection has now been 
successfully transported to Pans — no mean under- 
taking — and there has been arranged and thrown 
open to the public All familiar with the Due and 
his enthusiam for natural history, and with the steady 
development of his collection in the most advanced 
and spectacular mode of taxidermy, under the skilled 
guidance of Mr Burlace, of Messrs Rowland Ward, 
Ltd , will realise bow greatly the addition must add 
to the popular attraction of the Paris Natural History 
Museum Apart from rare and valuable specimens, 
such as the great panda from Tibet and the mountain 
bush buck from East Africa, the oolleotion includes 
an unrivalled senes of pictonal groups ranging from 
the polar bears of the Arctic to many African scenes 
of bird and mammal life, and an Indian group of 
elephant and tiger The scenes, whioh record in 
oidents m the travels of the Duo d'Orleans, were built 
under his minute direction and are a standing oredit 
to Bntish taxidermy A short illustrated account 
of the collection, by the Director of the Museum, 
Louis Mangm, appears in the Revue gMcale dee 
Saencee for Jan 15 
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Tot extraordinary extent of the repercussion* of 
commerce upon living creatures has recently been 
illustrated by the appearance in Smithfield Market 
of a consignment of rare birds from the mountains 
of Central Asia They were Altai snowoock, game 
birds in form like overgrown black grouse, but 
of a predominant grey colour Little is known of 
the habits of the species, and few specimens existed 
even in the British Museum, so that opportunity was 
taken to replenish the collections there and at the 
Royal Scottish Museum An interesting article on 
these birds and the habits of related species written 
by N B Krnnear, appears in the Natural History 
Magazine for January In summer the birds live 
on barren hill sides above the limit of forest growth 
to 17,S00 feet, but in winter, snow drives them down 
wards as low as 7000 feet As a rule they live in 
email coveys of six to seven, but occasionally they 
appear in larger flocks of thirty or so, always tame 
and easy to approach yet generally guarded by an 
outpost perched on a boulder or some other position 
of advantage We wonder how many of the fre 
quenters of Smitlifleld Market who ate the birds 
dreamod of the story behind their capture and trans 
port from the Altai mountains The writer can vouch 
for their excellence as food, though it may be that 
romance added savour to the dish 

A remabkablk and instructive experiment in 
connexion with the education of the blind has been 
earned out by Mr N D Cuthbertson, librarian in 
the Royal Scottish Museum Following upon a series 
of Nature rambles arranged by him for Girl Guides 
he was induced to conduct a sunilar series for blind 
members of the organisation belonging to the Royal 
Blind School The rambles were mainly botanical, 
and while the inarch of the seasons was emphasised 
by concentration upon studies of foliage, flower, or 
fruit, attention was always foouaed upon significant 
structural characters It was a happy thought to 
test the result of the teaching by getting the blind 
ramblers to write accounts of their experiences 
Some of these essays have appeared in The Teacher 
of the Blind, and they show not only that the pupils 
thoroughly enjoyed the excursions and learned from 
them, but also that their tactual appreciation of fine 
differences in structure, such as the presence or 
absence of fine hairs on stems or leaves, was at least 
as efficient as the visual impressions of seeing pupils 
An excellent essay written by an excursionist who 
was both blind and deaf, indicates the pitch which 
blind deaf education has attained, and shows very 
clearly that a general extension of the Nature ramble 
movement to blind scholars and their seniors would 
add a new pleasure and mental stimulus to their 
existenoe 

Db A £ Dpnstan delivered a lecture before the 
Junior Institution of Engineers on Feb 8, on reoent 
developments in the art of oil cracking He said that 
cracking as applied to oil is of British and not American 
origin, as oommonly supposed, having been first 
employed in 1862 In Scotland, where a plant working 
at 20 lb pleasure was used to tun gas oil into kero 
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sene The term oracking ib American anil was 
suggested by the noise made by oil inadvertently 
allowed to remain m an overheated still Last year 
30 per cent of the gasolene or petrol was obtained 
by creaking crude oil and a further 20 30 per cent 
from cracked natural gasolene Although the world s 
consumption of oil is very great during the past 
seventy years only about two thirds of a cubio mile 
has been taken out of the earth The researches of 
the chemist, aided bv improvements in plant, have 
resulted only this year in the ability completely to 
break down the constituents of oils and gases and the 
reassembly of these components in forms which at 
the moment may be more profitable commercially 
There are three essentials in oil distillation over which 
rigid control must be possible, namely, temperature, 
pressure and time An increase of 10° f in tem 
perature reduces by one half the time required The 
choking up of a pipe still system by coke residue has 
been eliminated by using a pulsating flow produced 
by an auxiliary pump 

In the Engineer for Feb 8 Mr Haanel, Chief of the 
Division of Fuels and hue! Testing Ottawa, gives a 
description of the new fuel research laboratories erected 
for the study and investigation of Canadian fuels, 
solid, liquid, and gaseous Beside the chemical 
laboratories which contain the usual apparatus for 
making analyses determining calorific values and 
examining physical properties of fuel, the station will 
include a commercial by product recovery coke plant, 
an experimental domestic heating plant, a largo scale 
powdered fuel steam generating plant a commercial 
scale briquetting plant and a large scale coal washing 
plant The burning of solid fuels in the pulverised 
form has assumed great importance in recent years 
one of the advantages of the system being the possi 
bility of utilising low grade coals which cannot be 
satisfactory burned by hand tiring or on any 
mechanical stoker Another important feature of the 
work of the new laboratories will be the study of low- 
temperature carbonisation processes as applied to 
Canadian coals and as occasion arises, it is proposed 
to test out the most promising processes, while other 
■natters to which attention will be paid are oil cracking 
and refining and the production of motor oils, lubneat 
mg oils, waxes eto , and the distillation of oil shales 
such as those found in the provinces of Nova Scotia, 
New Brunswick, and elsewhere The new station is 
designed to carry out experiments in the interests of 
the development of the ooal resources of the whole 
Dominion 

Tot Report of the Director of the Institute of 
Biological Research at the Johns Hopkins University 
indicates robust vitality and a vigorous tackling of 
many biological problems of first rate importance 
The work falls into two broad groups, general biology 
and human biology Amongst the former are in 
eluded statistical studies upon the growth of experi- 
mental populations, the duration of life, the factors 
influencing the rate of reproduction m Drosophila, 
individual growth, and the relation of organic {con- 
stitutional) pattern to life processes The human 
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investigations deal with the factors influencing 
longevity, senescence, and senility, the influence of 
aloohol upon health and longevity, the constitutional 
faotor in disease, biometrical studies on cancer, 
analysis of population growth, and human genetics 
The programme seems greater than could reasonably 
be tackled, but the organisation of the Institute has 
now been completed according to the original plans, 
so that the Staff of eighteen scientific workers, in 
eluding the Director, Dr Raymond Pearl, has been 
able to settle down to the undisturbed prosecution of 
the plan of research In addition, however, the 
Director has found time to take a large part in the 
formation of an International Union for the Scientific 
Investigation of Population Problems, and to found a 
new journal, Human Biology A Record of Research, 
a quarterly 

A publication of the National Museum of Wales 
has just been issued which will be of great interest 
and value to geologists all over the world It is by 
Dr F J North, the Keeper of the Department of 
Geology, and is entitled “ Geological Maps their 
History and Development, with special reference to 
Wales ” Written in scholarly fashion, aud illus 
trated with a wealth of plates and text figures, it 
is, at the modest price of one shilling, at Once tlio 
cheapest and best buok on its subject Tho first 
part deals with the evolution of geological maps in 
general the birth of the idea, the development of 
practical methods, the law of superposition, and the 
period of achievement, culminating in the work of 
William Smith Tho next section is devoted to 
geological mapping in Wales, but so much of the 
pioneer work was carried out in Wales, that tho history 
of Welsh geology is closely bound up with the historv 
of geological progress in general The heroic period 
of Sedgwiok and Murchison, for example, receives 
full and sympathetic treatment A feature parti 
cularly valuable to field workers is a classified list 
occupying 34 pages, giving details of all the maps that 
have appeared officially, m scientific journals, and 
in separate works during the past twelve dorados 
Finally, there is a bibliography and mdex 

The growth in Britain of a desire to preserve the 
beauty of the countryside from destruction and dis 
figuration and to enoourage walking on the moor 
lands and mountains is well exemplified m the excellent 
little Handbook of the Ramblers’ Federation of 
Manchester and District The book contains a record 
of many movements, of which some were successful, to 
preserve footpath rights and access to wild country 
There are also interesting articles on the vegetation of 
the Peak distnot, the anoient monuments of Lanoa 
shire, national parks and reserves and other subjects 
The growth of the Federation is a healthy sign of the 
appreciation of open air life and a welcome check to 
the ugliness of urban growth in many parte of the 
oountry 

A discussion on “ Ultra Microscopic Viruses in 
footing Animals and Plants," to be opened by Sir 
Charles Martin, will be held at the Royal Society on 
Thursday, Feb 28, at 4 39 v u 
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On Saturday afternoon (Mar 2) at three o’olook. 
Sir Ernest Rutherford delivers the first of four 
lectures at the Royal Institution on molecular motions 
m rarefied gases On Tuesday (Mar 12) Dr Stanley 
Kemp will commence a course of two leotures on 
Antarctic whaling investigations The Friday even* 
ing discourse on Mar 1 will be delivered by Sir Robert 
Robertson on infra red spectra, and on Mar 8 by 
Prof T F Tout on the place of women in later 
medieval civilisation 

The Ministry of Health has issued a Memorandum 
(Memo 131 A/T ) on the treatment of tuberculosis, 
containing an analysig of work done during the year 
1027 under the schemes of local authorities Auth- 
orities conoemed should find the memorandum of 
value in considering whether their schemes for the 
treatment of tuberculosis need revision in any respects 
in order to seoure the most efficient arrangements 
and the best return for the money expended for tho 
purpose 

The report of the map publications and office 
work of the Survey of India for the year 1927-28 
shows that steady progress is being made m the 
publication of modem maps Considerable parts of 
the Punjab peninsular India, the Ganges valley, 
Bengal, Assam, Loner Burma, and some other parts of 
the Indian Empiro are now published on both the 
half inch and one inch scales The quarter inch soalo 
is also making progress, and practically the whole of 
India and countries lying to the immediate west are 
now av tillable on the one million scale The report 
contains keys to all the maps of India that are on sale 

The eighth Annual Report of tho Scientific and In- 
dustrial Research Council of Alberta, oovenng work to 
December 1927, has been issued from the University of 
Alberta, Edmonton The report indicates that the 
province is energetically developing its resources in a 
scientific manner The mam part, dealing with fuels, 
contains data on the coals and lignites of Alberta, It 
was shown that good coke could be made from the coal, 
while tho lignite could be briquetted The geological 
section has been extending its study of the mineral 
resources of the Btate, while the engineering section 
has shown that an improvement of the gravel roads 
could be made by the application of bitumen (prefer- 
ably emulsified) obtained from the local tar sands 

Two bulky volumes, Parts 1 and 2, constitute the 
thirteenth and fourteenth Reports of the Director of 
Veterinary Education and Research, Department of 
Agriculture, Union of South Africa (Pretoria, 1928) 
Some forty papers are included, dealing for the most 
part with diseases of animals Sir Arnold Theiler 
and Dr Robinson have investigated outbreaks of a 
somewhat mysterious disease occurring in mules and 
characterised by paralysis of the locomotor system. 
They find that it is a form of botulism due to the in- 
gestion of the toxin of Bacillus botuhnut, the exact 
‘ type ’ of which has yet to be determined The 
poisoning was derived from the consumption pf in- 
fected fodder The existence of equine botulism in. 
South Africa is of interest, because about a year ago 
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Sir Arnold Tbeiler and hi* collaborators showed that 
‘ lanmekte,’ an important disease of cattle, is also a 
form of botulism (see Nature, June 18, 1927, p 904) 

Applications are invited for the following appoint 
meats, on or before the dates mentioned — A second 
assistant chemist m the Hull Corporation Laboratories 
— The City Analyst, 40 Lowgate, Hull (Feb 28) A 
city analyst for the City of Birmingham — The Town 
Clerk, Town Clerk's Office, Birmingham (Mar 1) A 
junior assistant in the photometry division of the 
National Physical Laboratory — The Director, National 
Physioal Laboratory, Teddmgton (Mar 2) An assist 
ant master qualified in mathematics, at the Technical 
Institute, Gillingham — R L Wills, 15 New Road 
Avenue, Chatham (Mar 2) An assistant m the 
Building Department of the Northern Polytechnics, 
Holloway — The Clerk, Northern Polytechnic, Hollo 
way (Mar 2) A leoturer m chemistry at the Chelten 
ham Technical School — The Principal, The Technical 
Sohool, Cheltenham (Mar 4) A temporary chemical 
assistant in the Public Health Department, L C C 
— The Medical Officer of Health, County Hall, 


Westminster Bridge, 8 E 1 (Mar 4) A (male) 
junior assistant under the Directorate of Ballistics 
Research, Research Department, Woolwich — The 
Chief Superintendent, Research Department, Wool- 
wich, S E 18 A chemist at the Test House, Kid- 
brooke, of the Air Ministry Aeronautical Inspection 
Directorate — The Secretary (I G ), Air Ministry, 
W C 2 A male technical assistant in ohemutry under 
the Chemical Warfare Research Department of the 
War Office — The Chief Superintendent, Chemioal 
Warfare Research Department, War Office, 14 
Grosvenor Gardens, S W 1 A laboratory assistant in 
the Naval Ordnance Inspection Laboratory, Holton 
Heath, Dorset — The Head Chemist, Naval Ordnance 
Inspection Laboratory, Holton Heath, Dorset A 
chief building trade instructor at the Army Vocational 
Training Centre, Aldershot — The Commandant, Army 
Vocational Training Centre, Aldershot A male 
technical assistant m the Chemical Warfare Research 
Department of the War Office, and a male labors 
tory assistant at the Experimental Station, Porton — 
The Chief Superintendent, Chemioal Warfare Research 
Department, 14 Grosvenor Gardens, S W 1 


Our Astronomical Column. 


The Proposed Fixed Easter — The measure 
relating to this subieot that was passed by Parliament 
last year postponed the date when it should come into 
operation until there was general agreement on the 
subieot among the principal Christian bodies A gtep 
in this direotion was taken on Feb 14, when the Upper 
House of the Convocation of Canterbury unanimously 
passed a resolution in favour of Easter being kept on 
the Sunday after the second Saturday in April It 
was noted by the Bishop of Truro, who proposed the 
resolution, that the chief difficulty would probably lie 
with the eastern bodies collectively known as the 
Greek Church Their conservatism was well known, 
as evidenced by the fact that they had held aloof from 
the Gregorian reform of the calendar for three and a 
half centuries , but the fact that they had now oome 
into line with the West on this point gave hope that 
they might admit further change In this connexion 
it lias been noted as a hopeful omen that practically 
the whole of Christendom will keep Easter on the same 
date this year The rule now adopted m Greece does 
not bring this about every year, since they follow the 
true moon, while the West follows the ‘ ecclesiastical 
moon,’ as given by the tables of Clavius 

Aa regards the largest Christian community, that 
which owns allegiance to the Pope, there have been 
reports during the present pontificate that the Vatican 
Council, which dosed abruptly m 1870 owing to 
political events, might resume its session, m which 
oase there is little doubt that this questiou of a fixed 
Easter would oome up for discussion It is unlikely 
that any insuperable obstacle to the change would 
be found on doctrinal grounds , but there is not 
unanimity on the question, and [it is bv no means 
certain that a favourable decision would be reached 
An Early Observation or Forbes’s Comet — Mr 
M Yamasaki, of the Misusawa Latitude Observatory, 
Japan,' informs us that he detected this comet with a 
7 inch reflector on a date that he gives as Oct 27 81 
U.T, Unfortunately, he did not communicate the 
discovery to anyone until Nov 10, when he wrote to 
the Tokyo Observatory , had he announced it at once 
by telegraph, the arc over which the comet was 
observed would have been considerably extended H« 

r ea the position cm Oot 27 81 a* RA lit jn 23*, 
Dad 8* 82‘2' A calculation made from the ^test 
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orbit of Mr H E Wood, whioh includes observations 
from Nov 2 1 to Dec 20, and is oertainly very near the 
truth, shows that the comet was very close to the 
position given by Mr Yamasaki on Oct 26 81 U T , 
but was 100' away from it on Oot 27 81 , so either Mr 
Yamasaki has given the wrong day for his observation 
or else the wrong position , the former supposition is 
by far the more probable, as it gives agreement both in 
R A and Decimation 

If Mr Forbes had not found the comet, it is very 
doubtful whether it would have been recovered from 
Mr Yamasaki’s announcement , for by the time he 
wrote to Tokyo it was some twenty degrees distant 
from its position when he saw it, and no due was given 
as to the direction or rate of its motion Promptness 
in the announcement of oometary discoveries is highly 
desirable 

The Parallax of Alpha Centauri — The parallax 
of this interesting star, so long regarded as our nearest 
stellar neighbour, hiss been investigated photo 
graphically by Dr H L Alden, at the Johannesburg 
Station of Yale University Observatory The results 
sue given in the Astr Jour , No 918 It is the first 
time that this parallax has been determined by modem 
photographio methods, and it is satisfactory to find 
that the result is in perfect agreement with that of 
Gill and Elkin from the Cape holiometer that was 
0 758' ± 0 010', while Aldea's is 0 757' ± 0-006' The 
parallax of Proximo Centauri, the distant companion 
that Dr Innea found at a distance of 2° 11' from the 
bright star, was also measured and found to be 
0 785' ± 0-006' The weighted mean of the previous 
results of Vofkte and Innes was 0 765' ±0-021' 
Alden adopts the combined result 0-783' ± 0 005' 
This star is therefore newer to us than Alpha Centaun 
by one seventh of a light year Its photographio 
absolute magnitude is 18 5, the visual being 16 6, 
its linear distance from Alpha is about 14,000 
astronomical units 

The paper also contains a discussion of the relative 
m asse s of the two components of Alpha. The brighter 
star is found to have a mass 1 08 times the sun’s, 

| and the fainter 0-99 times. It is pointed out that 
the period 1645-1*62 will be specially favourable for 
'determining the relative masses, aa the curvature of 
their relative motiorf will then be great. v " 
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Research Items 


Gsbel Haraza — In Sudan Note* and Record*, vol 
10, Mr H A Macmiohael contributes some notea on 
the inhabitant* and antiquities of the range of hills 
in the Sudan known by this name. The nomenclature 
of the peaks— each has its own name — is generally 
non Arabic, and the proportion roughly represents 
the relative proportion of Arabic and non Arabic 
blood The present inhabitants are a mixture of 
Rek&bia and some other race The Rek&bia migrated 
from Mundera on the Nile in the eighteenth century 
and expelled moat of the previous inhabitants, inter- 
marrying with the women who remained They are 
particularly able and acute The other inhabitants 
call them Nuba or Shaberga and they sometimes 
admit relationship with the Nuba of Kordofan They 
say their fathers found a still earlier and alien civilisa- 
tion at El Haraza, and as a matter of fact the earlier 
inhabitants were far more advanced in civilisation, 
working in stone, making, for example, rings of stone 
(granite, flint and sandstone) and hollow conical orna- 
ments of unknown purpose, now used as amulets 
Ironworks are still to be seen with back walls ranging 
m tiers, all with a number of concavities, presumably 
each intended for a single worker Cylinders of hard 
burnt clay for use with the bellows he about in large 
numbers These earlier tribes produced rook pictures 
whioh are to be seen in three spots , some are in a red 
pigment and some in a white At Kurkeila they are 
chipped roughly and indistinctly on the rock surface 
The appearance of the camel suggest* they may be 
fairly modem The pictures at Snalashi are on the 
roof of a cave formed by a fallen boulder They are 
beautifully proportioned and represent men on horse- 
back, the horses being of the type of the Egyptian 
paintings, while the men have broad chest* and 
narrow hips like the Egyptian figures 

Solutbean Sculpture — M Henn Martin, who for 
many years has been engaged in excavating Bites in the 
valley of the Roc (Chart® te), brought to light m 1927 
a remarkable senes of five sculptures, perhaps the 
finest ever discovered together, in a rock shelter situ 
a ted on the slope of a cliff on the nght bank of the 
nver These have now been deposited in the St Ger 
mains Museum, and, with other feature* of the site, 
are deeonbed and very fully illustrated in Mem 5 of 
the Archive* dt VlnaMut de PaUontohfft* humatne of 
Pans The area constituting the site contained two 
cave stations and two shelters, but the talus yielded 
a considerable amount of material. In one of the 
shelters three skeletons of Chance Lade type were dis- 
covered The other had evidently been used as a 
workshop More than two thousand implement*, 
flakes, ornaments, etc., were reoovered from it Traoes 
of a hearth were also found At the back of the 
shelter were large blooks of rook whioh had fallen 
either before or early in the occupation of the shelter, 
and on these were the five sculptures forming a fneze 
They are executed in high relief and depict Bovidae 
or peeudo-Bovid®, horses, and men Certain remark 
able features are to be noted In the first place, as re- 
gards situation, these sculptures are in full sunlight 
and not in the darkness of a cave like Magdaleman art 
Secondly, while the human figures are poorly and con- 
ventionally represented, the ani m als are represented 
with the greatest fidelity This is to be seen especially 
m the accurate swell of the joints and the play of 
mueele The cloven hoof of the bulls is always shown 
Thirdly, the bones are pregnant 'While, therefore, 
the situation differentiates these drawings from the 
Magdal en ian, to which a magical purpose is attributed, 
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their fidelity and truth suggest a delight in creation 
for it* own sake Yet the pregnancy of the horses, 
as well as one human figure, possibly masked and 
dancing, suggest a religious motive in relation to 
fertility 

TtTBEHcnxosia in Wild Animals — The existence 
of tuberculosis m wild nmmala living under natural 
conditions is practically unknown ; a few instances 
have been recorded in ground squirrels in California 
Messrs R Pame and G Martmagha, of the South 
African Veterinary Service, now report oases among 
wild buck m the Albany Diatnot of Cape Provmoe 
(Joum S A Veter Med Auoc , vol 1, No 2, 1928, 
p 87) Five oases were met with in the kudu antelope 
( Strepnceroe etrepetceros) and one in a duiker ewe 
(Syltncapra gnmmt) Five out of the six cases were 
fully investigated and yielded the bovine strain of the 
tubercle bacillus 

Lire Cycle or Echinobotbmvm — J 8 Ruuzkowski 
(Bull IrU Acad Poloname Sc Lettret, 7 B , 1928) 
describee a new species of Echmobothrvum IE benedent ) 
from the intestine of two species of skate (Rata astenas 
and punctata) taken at Rosooff By examining the 
undigested food in the stomach of the skate as soon os 
possible alter capture, he found three samples of the 
prawn HippolvU varum*, in whioh altogether were 
four larvae of Echtnobothnum The larvsB of E bene 
deni and probably those of other species have numerous 
well developed crotchets on the head, but none on 
the cephalic peduncle There is probably only one 
intermediate host m the life cyole of the Eohinobo 
thrndss m general and of E benedent in particular, an 
important difference from the Bothnocephalide, in 
which two intermediate hosts are necessary 

Salmon or the River Conon — Mr W J M 
Menziee, Assistant Inspector of Salmon Fisheries for 
Scotland, describes the results of his examination of 
the salmon of the River Conon in 1927 (Fishery 
Board for Scotland, Salmon Fisheries, 1928, No 8) 
This nver, with its attendant lochs, is a difficult one 
for salmon, as most of these lochs are barred by im- 
passable falls and the tributary streams are in oon- 
sequence inaccessible Ascending salmon have a hard 
life and a rough passage, the scarcity of food in the 
upper waters due to high ground, lack of lochs, and 
rough, rocky bottom making hfe none too easy for 
the parr The result is that these parr grow slowly, 
and consequently a high average age of migrating 
Bmolts is shown The author has examined more 
than 1 100 sets of scales, forming a good representative 
proportion of the oatchee In 1927 the largest fish 
oaught in the nets weighed 35J lb , whilst one barely 
half a pound heavier was caught in 1928 The largest 
oaught by a rod m recent years weighed 301 lb and 
was 41 25 inches long The salmon m the Conon are 
predominantly of the younger age groups and return 
after spending a minimum of tune in the sea The 
catch of the early season is oomposed almost entirely 
of small spring fish which have spent nearly two 
oomplete years in the sea. In May these are inter- 
mingled with small summer fish in about the pro- 
portion of two to one, in June small summer fish 
with grilse in the proportion of about two to one, and 
in July and to the mid of the season grilse predom- 
inate Out of 67 fish that had previously spawned, 
only 3 had spawned more than onoe, two came up as 
gnlse and then spawned in two suooessive years, and 
one, after appearing for the first time as a small 
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spring fish, spawned twioe, but spent a complete year 
in the sea between each visit to fresh water This 
fish must have been nine years old when captured, 
and weighed 20 6 lb The average age for smolte m 
the Conan is very high, 42 per eent being two years, 
82 per oent three years, 4 per cent four years and a 
few five years of age at migration Their calculated 
lengths are low They had a specially vigorous growth 
in the sea The average size of the grilse and summer 
fish is large and the grilse al-e exceptionally fat 

Morphology op tub Skull Op Gnathostomatous 
Fishes —Mr E Phelps Allis (Jour Anal , vol 63, pt 
1, 1928) gives a detailed review of the preeent position 
regarding the morphology of the skull in gnathostome 
fishes, with special reference to the origin and homo- 
logies of the pituitary fossa, the myoiaome and the 
tngemino facialis chamber He first of all gives a 
oonneeted and detailed statement of his own theory, 
baaed on his work on Ctratodus This is followed by a 
chronological review of the more important work on 
the subject from Gegenbaur in 1872 to de Beer in 1027 
The author then discusses the evidence derived from 
this work and its bearing on his own theory, par 
tioularly in the light of the criticisms of de Beer 
He oonoludes by re affirming in all its essentials his 
interpretation of the morphology of the gnathostome 
fish skull first published in 1914 His paper is a 
valuable and critical statement of the present position 
of the matter and a notable contribution to vertebrate 
morphology 

Studies op Chlorosis in Fruit Trezs — Mr T 
Wallace presents the results of further studies of this 
subjeot (see Nature, Oct 13, 1928, p 887) in the 
Journal of Pomology and Horticultural Science, 7, pp 
172 183 and 184 198, Deoember 1928 In the case of 
lime-induced chlorosis, be shows again, by a chemical 
examination of leaves, wood, and bark of the current 
season’s shoots, that whilst in the chlorotio leaves, 
in this case of pear, plum, and raspberry, the ash 
oontent on dry matter is high, the relative proportions 
of potassium and calcium are different from those 
obtaining m the green leaves, potassium increasing 
and oaloium falling in the chlorotio leaf These char- 
acteristics of ash distribution hold also for the baric, 
but not for the wood of the ohlorotio shoots On the 
other hand, in the oase of a ohloroms of plums, due to 
deficiency of potassium, this element was poorly repre- 
sented m the ash of the leaves of the ohlorotio plants, 
which also had a low ash oontent on dry weight In 
the oase of this type of chlorosis, which occurred on 
soils where leaf ocoroh trouble might also be antici- 
pated, spraying with ferrous sulphate was ineffective 
as a control, whilst potash manuring was a successful 
remedial measure 


Root Inpbotion op Tea Plants — As a result 
of a visit to Nyasaland m February and March 1927, 
Dr E J Butler has written a u Report on some 
Diseases of Tea and Tobaooo in Nyasaland (issued by 
the Department of Agriculture, Nyasaland, Zombi, 
July 1928), which gives a general account of the 
diseases of these crops met with on his tour, which 
should be of considerable interest to all growers of 
tea and tobaooo An interesting feature in the report 
on tea diseases is the proportionately large space 
that has to be devoted to infectious diseases that 
appear to spread via the root systems ArmiUama 
mttieo is of oourse one of the most striking of those 
parasites, and a very clear aooount is given of the 
appearanoe of trees which have fallen vioUms to this 
Met. But stumps also appear to be rotted by 
Uatuluta tonata, whioh has elsewhere proved a parasite 
to rubber (Have a), whilst an internal root-rot Botryc- 
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dxplodia theobromce, when preeent, seems to be an 
even more deadly foe than either of theee other 
parasites in the light of the planters’ observations 
Dr Butler discusses the symptoms and manner of 
spread of an obscure root disease, often attributed to 
this last fungus, but oonoludes that the identity of 
the pathogen m this case must remain an open 
question for the present Root diseases are probably 
all the more prevalent from two cultural practices 
When ground is cleared, removal of the plant oover 
causes rapid washing out and impoverishment of the 
soil As a result, root growth is poor and the root 
system more susceptible Than, on the other hand, 
tree stumps are not oieared out after felling, and, 
from his wide experience, Dr Butler describes in an 
interesting manner the prevalence of centres of root 
infection whioh radiate from rotting stumps, and from 
stumps of some species of trees more frequently than 
o there 


Fossil Freshwater Mussels from Peru — W B 
Marshall describes ( Proc V S Nat Mus , vol 74, 
art 3) some fossil pearly freshwater mussels from 
deposits at the head waters of the Upper Amazon, 
Peru The exact geological horizon from which they 
were obtained has not been definitely settled, but 
Conrad considered that they could scaroely be later 
than Tertiary Brackish water forms are associated 
with these mussels, which must have been swept down 
from higher levels by floods Five new species are 
defined, for which the author creates two new genera 
Prodiplodon and Eodiplodon 

Coloration or Mollusoan Shells —E W 
Bennett records some observations on New Zealand 
Mollusoa m Records of the Canterbury Museum (vol m 
p 188, November 1928), and oonoludes that in most 
shelled mollusca the degree of pigmentation is in 
proportion to the degree of exposure to light m the 
natural habitat of the species in question He regards 
the pigment as a protection, probably against ultra- 
violet rays Although pigment, “ unfortunately ,’ as 
Mr Bennett says, usually has disappeared from fossils, 
still its occasional recorded preeenoe may throw some 
light on the habitat of the extmot spooies 

Analoite Rooks or Ayrshire —Dr G W Tyrrell 
has published an important contribution to the petro- 
logy of analcite-bearmg rooks (Quart Jour Geol Soc , 
pp 640-567 , 1928) The rocks of the Ayrshire 

provinoe are generally thoroughly basic, ranging from 
orinanite and teschemte through picnte to peridotite 
It is therefore particularly interesting to find more 
felsio rocks — analoite syenites — occurring in differ- 
entiated sills of crinamte as bands, sonheren, and 
veins The occurrences described, of whioh that at 
Howford Bridge, Mauchkne, is the most important, 
are all of late Carboniferous or Permian age Variation 
within the sills is ascribed to crystallisation differentia- 
tion aided by the settling of heavy titanaugite- 
lhnenite inter gro wt hs Several continuous and dis- 
continuous reaction series have been traced, and it is 
clearly shown that a oertam amount of lima must 
thereby have been restored to the residual magmatic 
liquor, along with the usual alkalis, silica and volatiles, 
leading to the final crystallisation of analoite, soda- 
lime zeolites, and prehmte It is noted that the 
great development of analoite syenite within the 
Howford Bridge sill is oonoomitant with the impover- 
ishment of the associated crinamte in analoite In 
the other sills, the onaamtes are richer in analoite, 
and analoite -syenite is correspondingly sparse 

Taj ima t Japa*() FARTHquAXE or 1926 —This de- 
structive earthquake occurred at 11 h, 10 m 49 s. 
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(2h 10m 40 b ,G.MT ) on May 23, 1915, in the bound 
ary district of the provinces of Tajima and Tango It 
was followed, on Mar 7, 1627, by the much stronger 
Tango earthquake with ite epicentre only 11 miles 
farther east (Nature, vol 122, p 30) The Tajima 
earthquake is the subject of valuable memoirs by 
Prof B Koto {Tokyo Imp Unw , Fac of Sot Jottm, 
vol 2, 1926, pp 1-76), by Prof A Imamura {Imp 
Earthy Inv Com Bull, vol 10, 1928, pp 71-107), 
and by Prof N Yamasaki (Ibtd , pp 109 113). The 
epicentre lies to the east of Tuiyama Cove and close 
to the village of Tai The focus must have been of 
considerable size in the vertical direction From a 
study of the intensity distribution, Imamura con 
eludes that its depth was about 6 miles, while Dr K 
Wadati, from the transmission curves of the P and P 
phases, estimates it at 20 miles On the top of a hill 
near Tai, two faults were formed, each about a mile 
long, running north-east and south west, roughly 
parallel to one another and to the old steep fault- 
scarps facing Tuiyama Cove The greatest vertical 
throw was about 3 ft 3 in , and the horixontal shift 

S of the west side towards the north) between 2 and 
I inches The Tajima and Tango earthquakes occurred 
on the north side of the island, in what is known as 
the inner seismic zone, and within four years after 
the great Kwanto earthquake of 1 923 Prof Imamura 
notices that several other great movements in the 
east dr outer seismic zone (in 1676, 1864, 1894, and 
1896) were followed within a few months by others 
in the inner sone 

An Uppbb Limit to Energy Density — In the 
September issue of the Proceedings of the Physxco 
Mathematical Society of Japan , Prof 8 Suzuki puts 
forward the hypothesis that there is a limit to the 
energy which can be concentrated in a given volume, 
just as on the theory of relativity there is a limit to 
the velocity a body can have It would follow from 
such a hypothesis that as the energy density in an 
enclosure is proportional to the fourth power of the 
absolute temperature of the enclosure, there is an 
upper limit to temperature Planck's radiation 
formula would require an additional term which be- 
comes important tor long waves and high tempera 
turns. The frequency of a light quantum could not 
increase indefinitely, and the Compton increased 
frequency effect oould not be produced when an 
extremely rapid electron struck a quantum of ex- 
tremely high frequency 

Electric Starters for Motor cars — Owners of 
motor-cars are chary of using their self starters too 
often as they fear that the battery may lose too much 
of its charge They will be interested, therefore, m a 
paper by Dr Smith Rose and Mr Spikbury on tests 
of ©leotno starters for motor cars, which is published 
in the Journal cf the Institution of Electrical Engineers 
for J anuary The instantaneous value* of the ourrents 
during starting were found by an oeoillograph The 
first car experimented on had a nominal 12 horse 
power, 4 cylinder engine with a 12 volt battery 
It was started by means of a dynamotor unit per 
manently oonnectod to the engine shaft by a chain 
drive The tests were made with the engines both 
hot and cold Each of the other two cars had a 
separate starter motor unit, the driving pinion of 
wnioh waa only engaged with the engine fly wheel 
during the actual starting operation In car No 1, 
when the starter switch was first closed the current 
jumped up to a value of 196 amperes, the batteiy 
p r essure rapidly falling from 12 4 to 9 3 volts , and 
then ruing In oar No 2, tbs current rushed up first 
to a peak value of 164 amperes and then to a second 
peak value of 228 amperes With the third car they I 
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found a peak current of 260 amperes at the instant 
when the pinion and flywheel engaged These large 
currents are of importance in practice, aa they doubt- 
less damage the battery by displacing paste from the 
plate* It seems likely that their value determines 
the life of the battery It is satisfactory to find, 
however, that although the ourrents are so large the 
total quantity of electricity discharged from the 
battery during a normal starting operation is very 
small The tests show that the engines started up 
from their cold condition in times varying from 0 39 
to 0 76 of a second after pressing the switch This 
corresponds to a total discharge varying from 63 to 
128 ooulombs With the engines warm, they started 
m about half the time and used half the ooulombs 
It is concluded, therefore, that with a normal car 
there is little nsk of the battery becoming discharged 
owing to frequent use of the Btarter 

Carbon S ulphidosblenide — A new method of 
preparation of carbon aulphidoselemde, C8Be, together 
with an account of its properties, is described by 
H V A Briscoe, J B Peel, and P L Robinson in the 
Journal of the Chemical Society for January This 
compound waa previously prepared by Stock and 
Willfroth by striking an arc between carbon poles 
containing selenium, under carbon disulphide, but the 
new method consists in passing carbon disulphide 
vapour over heated ferrous selenide, when a partial 
replacement of Bulphur by selenium occurs Carbon 
aulphidoselemde is a deep yellow liquid boiling at 
nearly 84° and having a density of 1 9874 at 20 s It* 
constitution, as deduced from surface tension 
measurements, appears to be Se = C = 8, but it is lees 
stable than carbon disulphide Carbon sulphido- 
selemde has an unpleasant odour and is non inflam- 
mable , its vapour is lachrymatory It is immieoible 
with water, but soluble in most organic solvents 
With phyenlhydrazme and aniline, carbon sulphido 
selenide reacts in a manner analogous to carbon 
disulphide 

Physico chemical Investigations upon Radium 
— The increased debiand for radium preparations for 
use in the cure of certain diseases has caused attention 
to be directed to the supplies available from the 
Belgian Congo It has apparently been overlooked 
that the element waa first discovered by Prof and 
Mme Curie m the pitchblende deposits of J Achy mo v 
(8t Joaohunsthal) m north west Bohemia, where the 
isolation of radium produota has been resumed smoe 
1920 In the Collection of Czechoslovak Chemical 
Communications (January 1929), Prof J Heyrovsky 
and S Berezick^ describe the application of the drop- 
ping mercury cathode methods for determining the 
deposition potential of radium, whiob is found to be 
1718 volts The deposition potential of the element 
in the presence of barium and other salts waa also 
studied, using preparations containing amounts rang- 
ing from 14 6 per cent of radium to a preparation con- 
taining 97 3 per oent of radium chloride It is found 
that the difference m the deposition potentials of the 
alkaline earth metals are great enough to permit of the 
deposition of each of them being followed in their 
mixtures Traces of radium are noticeable in any 
amounts of caloium or strontium solutions, even in the 
presence of alkali metals The deposition of radium 
becomes indistinguishable, however, when the ratio of 
barium to radium exceeds 10 1 Traces of barium 
are discernible in solutions of all the alkalis and 
alkaline earths The application of the polarographie 
method with the dropping mercury cathode to the 
determination of the solubilities of sparingly soluble 
salts has also been found to give oonooraant and 
satisfactory results 
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The British Industries Fair. 

'T'HE London section of the British Industries Fair, I reputation, are represented, though there are also 
A organised by the Department of Overseas Trade, some not leas notable omissions It may be that for 
was opened at the White City on Feb 18 , the optical instrument manufacturers and also for the 


Chamber of Commeroe under the auspices a 


the annual exhibition of the Physioal and 


the support of the Department of Overseas Trade, Optical Societies, held usually m January at the 
being simultaneously opened at Castle Bromwich Imperial College of Science, South Kensington, pro- 
Both sections will be open from Feb 18 until Mar 1 vides a better mtheu for appeal to the experts who 
inclusive Only British manufacturing firms were can best judge of the value of such productions 
permitted to exhibit, and no exhibitor might exhibit This view may account, in part at least, for the 
articles other than those of his own manufacture list of exhibitors in the optical and scientific instru- 

The primary appeal of the Fair is to trade buyers, ment section of the British Industries Fair being 
and in order to attract them a special advance over less comprehensively representative than it might be 


seas edition of the catalogue of the London section One can readily understand that the expenditure Of 
was issued early in January to 10,000 business men in time, energy, and money needed for the preparation 
Europe, North America, South Africa, and the eastern of exhibits may easily constitute a serious finanoial 


coast of South America, in time to enable buy< 


any firm, and more particularly t 


cities so far apart as Constantinople, Cape Town, and comparatively small industrial 


Vancouver to reoeive a copy before commencing their optical and scientific instrument industries, if there 
voyage to England The catalogue contains descrip should be an undesirable increase in exhibitions 
tions, though in little more than bare enumeration, of But the British Industries Fair, with its wide range of 

the exhibits of more than 1200 British manufactures, appeal to trade buyers from the four comers of the 

and embodies a complete classification of all those earth, should provide a very suitable opportunity for 

exhibits by trades, as well as indexes in nine languages, display complementary to that provided by the annual 

thus enabling foreign buyers easily to trace the goods exhibition of the Physical and Optical Societies 

in which they are particularly interested As cata The pre ominenoe of British optical and scientific 


larticularly interested As cata 


but the authorities responsible for its publication there are certain types of optical and instrument 

might realise that its format, by the mere growth of products m which the legend still lingers that par 

its pages, is now become awkward There are 400 tioular foreign products are the beet, even though 

pages constituting the body of the catalogue, with recent improvements m the corresponding British 

more than 260 pages of advertisements in addition productions may have falsified the legend The 
The size of the page being relatively small, the result British Scientific Instrument Research Association, 


the line to be read with ease 


meters of the switchboard pattern One upshot of 


No less than 30 trades (several of them being that investigation is the definite conclusion that 

really groups of trades) are represented in the London “ the best known British instruments of the kind 

section, from perambulators to pianofortes , but dealt with are quite equal to the best known norre 

readers of Nature will naturally be more interested h ponding products of foreign origin, m the suitability 

in the scientific industries An outstanding exhibit of their design for the purpose to bo served, in the 

is that of the Imperial Chemical Industries, Ltd , consistency of their indications, and in the general 


e a term currently fashion lines and details of their cons 
a than forty subsidiary and Among the conspicuous foi 
perating throughout the British optical and scientific 


British Empire and the world This exhibit com 
prises heavy chemicals, explosives and ammunition, 


details of their construction ” 
the conspicuous foatures of the exhibits of 
itical and scientific instruments and photo 
foods, the following may be mentioned 
et ray equipment, embodying automatic 


dyestuffs, metals and fertilisers, all of which are shown control of the time of exposure , daylight lamps 

on a large site having for its central feature a cinema whioh, it is claimed, give the same effective results as 

hall Here films are shown continuously illustrating before with the use of considerably less current , 


hall Here films are shown continuously illustrating before with the use of considerably less current , 
the manufacture of heavy ohennoals, the making of compasses suitable for fast motor boats and a depth- 
dyestuffs, the use of blasting explosives (depicting sounding device for use at full speed, inter oom- 
the fall of 80,000 tons of limestone) , and a film m uxu cation telephones for use on aeroplanes or ships 
showing by examples the uses of fertilisers and their where noise mokes the use of ordinary instruments 


benefit to agriculture 


impossible , a new splinter proof glaes ft 


British optical and scientific instruments and photo the colour ‘ snap shot ’ — the special film which makes 
graphic goods occupy nearly 8000 square feet This it possible to take colour ' snap shots ’ with an 
section was inaugurated only in 1026, when there ordinary camera , a roll film reflex camera for speeds 
were 22 exhibitors, occupying 1700 square feet This up to 1 /5000th of a second , and a photographio_plate 
year there are 60 exhibitors oooupying no less than with a speed of ‘ 2000 H and D,' to use the appropriate 
7662 square feet — a significant testimony to the rapid technical term — four times as rapid, it is said, as 
growth of these important branches of British any plate previously produced 
industry In view of the growing use of optiool and Scientific exhibitors, actual or potential, should also 
scientific instruments for purposes of research, control, realise that, apart from the direct benefits in the shape 

and test, in on ever widening and varied field of of trade orders that are likely to accrue from the exhibi- 
industrial processes, the exhibits m this section should tion, the display of a representative and fairly oompre- 
grow more rapidly still if the manufacturers concerned hensive collection of optiool and scientific instrument 


provides. A glance through the optical seotion shows ment may also have its indirect benefit in assistm 
mot many of the leading British optical manufao- Government to realise the value and importance, froi 
turere, some of whom have deservedly a world wide s a national viewpoint, of these particular industries 

No. 3095, Vol 123] 



NATURE 


[February 23, 1929 


The Paulin Aneroid 


r PHE Swedish engineer, G Paulin, has reoently 
-*• applied the null reading pnnoiple to the aneroid 
barometer The action of tne instrument will readily 
be understood from the illustration (Fig 1) The 
diaphragm a, the total range of motion of which is 
reetnoted by means of stops to about fa mm , actuates 
the frame j, to the upper ends of whioh are attached 
phosphor bronze stripe, bent at an angle and fastened 
at their lower ends to the base To the angles of the 



no l 


latter strips are attached two horizontal strips k, 
which are pinned above and below a transverse torsion 
string, held by springs h, and carrying the null pointer 
j It will be seen that a rise or fall of the diaphragm 
alters the angles of the bent strips and imparts a twist 
to the torsion strip g through the horizontal strips k 
The tcale pointer m is earned by a central threaded 
spindle, passing through a nut attached to the upper 
end of the spiral spring b The lower end of this 
spnng is coupled to the diaphragm Varying air 
pressure on the diaphragm is thus equilibrated, and 
the diaphragm thereby restored to its null position 
by the measured rotation of the central spindle 
The writer has recently had an opportunity of test 
ing this type of barometer on an experimental survey 
in the Eastern Highlands of Scotland, m the oourse 
of which checks on the aneroid readings were obtained 


at frequent intervals by means of trigonometrically 
fixed heights. Normal surveying praotioe was followed 
by reading a stationary barometer at intervals during 
the field traverses to allow for diurnal and weather 
changes of pressure, and the effect of varying tem- 
perature of the air column was allowed for, on the 
usual isothermal assumption, in reducing the field 
readings 

The makers claim that friction errors are eliminated, 
and this claim would appear to be substantiated 
The reading is always consistently definite and is not 
affected by tapping 

The extent of tne first climb m the early morning 
was invariably exaggerated by the instrument to the 
order of 1} per cent This error is not due to hyster- 
esis, since it is m the wrong sense Neither is it due 
to want of sympathy between the makers’ graduation 
formula and the local meteorologioal and geographical 
conditions, for an independent computation from the 
International formula reveals no greater difference on 
this soo re than 0 1 per cent 'Die only alternative 
whioh suggests itself is faulty temperature compen- 
sation of the particular instruments under trial 
Temperature felt considerably during the climb, and 
it is likely that insufficient time was allowed before 
starting to enable the traverse barometer to take up 
the outdoor temperature It is indeed diffioult to see 
how the mechanism described in the makers’ catalogue 
can be compensated On the other hand, the writer 
has been shown the results of National Physical 
Laboratory testa on other barometers of this type, 
which indicate remarkably good temperature com- 
pensation Possibly the difficulty has been overcome 
in later models, at any rate in selected specimens 

Minor variations in altitude were recorded to within 
one or two feet of truth, and m all oases where the 
temperature remained sensibly constant the traverse 
closed to within two or three feet, even after a sudden 
drop of a thousand feet 

This instrument would appear to mark a step for- 
ward in the design of surveying barometers, although 
more extended field trials are necessary before this 
can be stated with assurance M H 


Isostasy 

By Geobok R Putnam, U S Department of Commerce, Washington, D C 


tpHE condition of equilibrium m the crust of the 
J- earth is maintained by under - surface com 
pensation of some sort, between the extremes of no 
compensation (a rigid orust) and complete local com- 
pensation (a plastic crust) Common knowledge 
shows that the materials of the orust are too weak 
for rigid support of the relief, and are too strong for 
complete local isostasy What, then, is the most 
probable arrangement of the actual isostatio oom 
pensation 7 

Gravity measurements furnish the prmoipal evi- 
dence Of the methods for their discussion, the 
reductions of Bouguer and Hayford correspond to 
the above two extremes The large Bouguer an 
omaliee prove that the crust is not rigid In papers 
printed m the May 1928 issue of the Proceedings of the 
National Academy of Set emcee, I have shown that the 
Hayford hypothesis of complete local compensation 
is untenable, and leads to significant error 

The Hayford method assumes that the isostatio 
compensation is “ complete under every separate 
portion of the earth’s surface,” however small This 
hypothesis wss not claimed to be completely true, 
but this notable work has been built around local 
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compensation, as complete as mathematically prac- 
ticable Hayford and Bowie allude to any error due 
to this assumption as a negligible matter The Hay- 
ford reduction divides the area about the station 
into very small compartments, and assumes complete 
local compensation for each The first zone is a 
cylindrical column 2 metres in radius and extending 
downward 113,700 metres (71 miles), and this oolumn 
is assumed to be in perfect equilibrium, free to move 
without resistance from surrounding materials This 
cannot represent a condition possible in Nature Such 
compensation could be true only with materials 
wholly plastic, and no remaining surface relief 
The errors m the Hayford residuals show as over- 
compensation for stations above the average level, 
and as under-compensation for stations below , they 
are appreciable or large for mountainous stations, 
but negligible in fairly level regions They are similar 
to the ‘ free air ’ reduction errors, although much 
smaller The proofs given depend mainly on com- 
parisons of pairs of adjaoentgravity stations differing 
materially m elevation. The ervidenoe shows that 
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I also used this strong method by pain, for a 
measure of the horizontal extent of regional com- 
pensation, and find evidence that this is appreciable 
to about 160 kilometres (100 miles) from the station 

Another basic hypothesis of the Hayford reduction 
is that the densities so vary with the elevation that 
the mass in a unit column is constant This cannot 
be true even approximately, in mountainous regions, 
for small unit areas The oorrect conception is that 
of limited regional compensation horizontally, which 
is the same as incomplete compensation vertically, or 
partial lack of looal compensation, for features of 
moderate extent 

All this affects the discussion of the so-called Airy 
and Pratt theories With regional isoatasy there will 
be horizontally extended compensation beneath 
mountains, instead of individual downward pro- 
tuberances Probably the depth of compensation 
vafn|i appreciably, and the topographic relief must 
be explained by more than one kind and direction of 
force 

To bring the gravity measurements within the 
possibility of mathematical treatment general assump- 
tions cannot be avoided, but these must be physically 
reasonable, and be such as to result in minimum 
residuals 

In the papers to whioh reference has been made, 
two regional isostatio methods of reduction of gravity 
observations are given One, a more accurate 
method now first proposed, usee a practicable regional 
system of reduotion by averaging the elevation for 
moderate areas about the station, thus avoiding the 
local compensation error It yields results nearer 
the truth than -the Hayford method, and requires 
less labour A more oorrect, but lees readily com 
putable, conception, would substitute a warped 
surfaoe for a levelled area about the station 

The seoond method, the ‘average elevation iso 
static reduction,’ was devised and used by me in 
1895 , it averages the surface elevation within 100 
miles of the station, and applies a compensation for 
this average elevation This ib a Bimple method, 
although approximate, as it neglects curvature On 
a reasonable conception of isostaay, it eliminates or 
greatly reduces the extreme residuals in mountainous 
regions This method is of special significance m 
the general problem, as it proves isoatasy without 
using the Hayford assumptions It is not based on 
any assumption as to the thickness or vertical density 
arrangement of the compensation, providing it is at 
a considerable depth, and hence an unlimited number 
of combinations of these elements will satisfy the 
condition of isoatasy This reduction is a regional 
treatment of compensation, and the area used oon 
forms well to that found, by more exact methods, 
to be regionally compensated It confirms the pre- 
vious ooaclualon that regional isostaay cannot be 
ignored 

In 1894, gravitymeaauremente across North America 
were made by me for the Coast and Geodetic Survey, 
at stations which had been carefully selected to test 
tiie condition of the earth’s crust I applied this 
average elevation reduotion to these and other deter- 
minations, representing extreme and diversified con- 
ditions This work, on a basis of isostasy, eliminated 
the larger residuals whioh all preceding methods had 
failed to do, and it was the first consistent proof of 
isoetssy 

The first observational evidence of crustal equi- 
librium came from British trigonometno and gravi- 
metric surveys m India The first definite proposal 
of this theory was made by Airy seventy -three years 
ago, and English scientist* have continued to make 
valuable contributions to the theory of isoatasy 

No.30W.Vot 123] 


University and Educational Intelligence 

Cambridge — The governing body of Emmanuel 
College offers to a research student commencing 
residence at the University in Ootober next, a student- 
ship of the annual value of £100, tenable for two years 
Preference will be given to a candidate who has already 
completed at least one but not more than two years 
of research Applications should reach the Master 
of Emmanuel (The Master’s Lodge, Emmanuel College, 
Cambridge, England) not later than June 30 

The Geological Department of the University of 
Melbourne has been provided with a new building at 
the oost of £21,000, by a grant from the Government 
of Victoria On the oooasion of the opening of the 
new building by Lord Somers, the Governor of 
Victoria, a pamphlet has been issued summarising the 
history of tne Department and giving a list of positions 
obtained by its graduates, and of the 123 papers issued 
in connexion with the School during the past twenty 
three years The pamphlet refers to the early history 
of the school under its founder, Sir Fredenok McCoy, 
from 1854 until 1899, Prof Gregory during the next 
five years, and Prof Skeats since 1904 It has been 
conducted in recent years m a joint building with 
metallurgy erected m 1905 The growth in the 
number of students has rendered necessary the pro- 
vision of the present large and well equipped building 
The staff of tne Department inoludes Dr Summers as 
associate professor and Mr Frederick Chapman, of 
the Victorian National Museum and now acting as 
Paleontologist to the Australian Federal Government, 
as lecturer in paleontology 

Stud ley College, Warwickshire, is appealing to 
the public, and especially to those having agricultural 
interests, for £20,000 to enable it to continue its work 
of providing courses of instruction for women in 
horticulture, agriculture, dairying, and poultry- 
husbandry Originating as a hostel at Beading in 
1898, the College moved in 1903 to Warwickshire, 
where it became a teaching centre for gardening and 
dairying It now provides a three years’ diploma 
course in horticulture , two years’ courses in horti 
culture, in agriculture, in dairying, and m poultry 
husbandry , one year and shorter courses in the 
above subjects and instruction in carpentry, bee 
keeping, fruit bottling, and floral decoration The 
fees for tuition and residence amount to 110 guineas 
and upwards per annum The College is always full, 
and the demand made upon it for trained workers is 
greater than it can supply with its present acoommoda 
tion, which is limited to sixty resident students Of 
the twelve hundred women who have passed out from 
it, many are now managing their own land or earning 
salaries not only in Great Britain but also in Aus 
tralia, New Zealand, Uganda, Kenya, South Africa, 
Canada, India, and Ceylon, where they are growing 
crops of all kinds, moluding ootton, lemons, oranges, 
coffee, and tobacco In 1911 the College obtained a 
lease of Studley Castle estate, comprising the castle, 
farm buildings (now needing repair and enlargement), 
and 340 acre* of land This lease is now drawing to 
a close and £15,000 must be raised before July 1 to 
oomplete the purchase of the freehold Towards this 
the Treasury has promised a grant of £5000, former 
students have pledged themselves to find £1000, and 
the present students and staff are contributing £800 
The College is reoognfaed by the Ministry of Agriculture 
sad Fisheries, from which it receives an annual grant 
of £1000 The appeal is signed by the Marchioness 
of Londonderry as president Donations may be sent 
to tiie honorary treasurer, Mr H Keeling, 26 Eocleston 
- .street, London, 8 W 1 



300 


NATURE 


[February 23, 1029 


Calendar of Patent Records. 


February »6, 1781 — The pigment known as 

‘ Tamer’s Yellow ’ or ‘ Patent Yellow ’ wa* the 
eubjeot of a patent granted to James Turner on 
Feb 26, 1781, and was at one tune extensively used 
The validity of the patent was twioe upheld in the 
courts and its life was extended by Act of Parliament 
(82 Geo 3, 0 78) on the ground that " the colour was 
made from British materials, and that the invention 
has not only m a great measure superseded the 
necessity of importing the oolour from abroad, but 
it is now exported in considerable quantities to roost 
parts of Europe, the East and West Indies, and 
America, and by the great consumption of 
common salt necessarily used in preparing the same 
the said invention will afford an increase to the publio 
revenue ” Like most lead paints, however, 1 Turner’s 
Yellow ’ is affected by long exposure to a sulphurous 
atmosphere, and the introduction of the chroma 
colours has rendered it obsolete 


February 37, 180a —The closed kitchen oooking 
range was first patented by George Bodley, of Quay 
Foundry, Exeter, on Feb 27, 1802 The patent was 
for a stove constructed with an oven on one side and 
a boiler on the other, the flue gases passing from the 
upper part of the stove round three sides of the oven, 
under and up one side of the boiler, and then into 
the chimney , the whole being covered with a plate 
upon which vessels could be warmed 


February a8, 1799 — The so called American type 
of windmill, in which instead of the small number of 
sails of large sue, common to the mills of Europe, 
there is a large number of small blades arranged 
in wheel formation, was mcluded in an English patent 
granted to George Medliurst on Feb 28, 1799 

February 39, 161a — The patent granted to Simon 
Sturtevant on Feb 29, 1012, for the use of coal in 
aU metallurgical operations, including iron production, 
was surrendered the following year, and it is chiefly 
of interest now because in it Sturtevant foreshadowed 
with remarkable accuracy the procedure, adopted 
officially much later, of filing provisional and complete 
specifications in connexion with patent applications 
Sturtervant not only annexed to his petition for a 
patent a statement describing “ m some measure ” 
his invention and the method of carrying it out, but 
he declared also that the invention would be “ more 


fully, amply, and particularly demonstrated, specified, 
described, and con tamed, in a large treatise which 
shall be put in print and published before the last day 
of Easter term next,” and the treatise was in fact 
published by the date mentioned The specification did 
not become a regular feature of the procedure of patent 
practioe until more than a hundred years later, and 
the filing with the application of a provisional specif! 
oation describing the nature of the invention was 
especially adopted by the Act of 1852 

March 1, 1651 — The official senes of English and 
British patents which begins with the year 1817 and 
is being continued to day, does not include any entnes 
for the Commonwealth penod, though several patent* 
were granted during that regime Scone of tbeee were 
m the usual way by Cromwell’s Letters Patent, but 
others were granted direct by Act of Parliament and 
not under the Great Seal One of these latter was 
to Jeremy Buck, of Minchmhampton, Gloe , and dates 
feomUar 1,1651 Like 8turtevant’s referred to above, 
it hi one of the many unsuccessful patent* deahng with 
tiie use of coal for smelting iron The Act contains 
a proviso that, after seven years. Buck was to take 
aggirentiees and “ teach them the knowledge and 
mystery of the new invention ” 
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Societies and Academies. 

London 

Geological Society, Jan 23 — J X Char lss worth 
The South Wales end moraine The Irish Sea loe 
stood over Cardigan Bay at the period of the maximum 
advance of the Newer Drift period, and ponded back 
the natural drainage of northern Pembrokeshire and 
southern Cardiganshire to form a chain of sxtra- 
glacxal lakes connected by marginal streams The 
end moraine of the Newer Dnft passes across eastern 
and southern Wales In northern Pembrokeshire 
and southern Cardiganshire it was laid down along 
the edge of the Irish Sea ice Farther east, the moraine 
1* practically continuous, and represents the marginal 
produot of the local Welsh ice, which was centred in 
the mountains of Central Wales, the Carmarthenshire 
Vans, the Brecon Beacons, the Black Mountains, and 
the mountains of Radnor Forest This ioe flowed 
beyond the outlet* of the great valley* of the east to 
form the valley glaciers of the Severn and other 
nvera, and extended southwards on to the coastal 
plain of Glamorgan The Newer Dnft is of early 
Magdalen ion age — A Jowett and J K Char let worth 
The glacial geology of the Derbyshire dome and the 
western slopes of the Southern Pennine* The 
Derbyshire Dome of the Southern Penmnee was over- 
ridden at the penod of maximum glaciation by ioe 
from the north and north west This is shown by 
the occurrence of patches of true boulder clay, by the 
wide distribution of erratics of Lake Diatnot and 
Galloway rocks over the dome and along it* valleys, 
and other evidence The upper limit of the erratic* 
from the north follows the outer flanks of the south- 
western Pennine* at about 1260 feet above sea level 
The ice-recession from this position was associated 
with a copious marginal drainage, which eroded a 
well developed suite of channels linking a number of 
big extra glacial lakes in the valleys of the western 
Penmnes 

Physical Society, Jan 25 — C Vernon Boys A 
fused quartz pendulum rod for clooks Possible causes 
of the progressively increasing losing rate found m the 
going of the Shortt clock are discussed A design is 
given for the free pendulum with rod of fused quarts , 
carbon steel and mild steel for the supporting springs 
and the bob respectively are suggested — G W 
Sutton A method for the determination of the 
equivalent resistance of air condensers at high fre 
quenciea The losses in air condensers are divided 
into two portions (a) those due to leakage through 
the solid dielectric, and (6) those due to tenninal and 
plate resistance A method is developed for measuring 
each, under conditions such that the other is negligibly 
small — L Hartshorn The measurement of the anode 
circuit impedances and mutual conductances of therm- 
ionic valves A Wheatstone bridge method with 
current of telephonic frequency is used Although 
both anode circuit resistance ana mutual conductance 
vary very considerably with the grid bias, the produot 
of the two, whioh give* the voltage factor of the valve, 
is approximately constant The increase in the effec- 
tive value* of the inter electrode capacities is explained 
by the presence of the space charge, which also ha* 
the effects of making these capacities vary with the 
frequency and of giving them a comparatively high 
power factor, especially at low frequencies. 

Linncan Society, Jan 31 — Miss G H Faulkner t 
The anatomy and histology of bud-formation in the 
Serpulid, Ftlograna tmpUsza The genus Salmaotno 
is synonymous with Ftlograna The position of the 
plane of fission and the initial sue of the bud sure 
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voidable, both being related to the length of abdomen 
of the stock Internal histological changes accompany 
the formation of the external form of the bud These 
result w a oomplete histolysis of the original tissues 
of the bud-segments and their replacement by em 
bryomo cells — R W G Kingston The natural 
history of the Oxford University Expedition to 
Greenland in 1028 Godthaab wee selected as the 
place for investigations Animal life is abundant, 
but the proportion of individuals to species is small 
The birds are more proliflo than the corresponding 
species in temperate regions and their development is 
more rapid The Passerine birds laid on an average 
two more eggs in each clutch, and the fledgling periods 
were reduced by five or six days The Polar wolf 
and hare do not change into a brown ooat m summer, 
because in eununer, owing to the superfluity of food, 
them is no struggle for existence in the ordinary 
sense, and therefore no necessity for such change 

Paris 

Academy of Sciences, Jan 21 — The president 
announced the deaths of M Widal, member of the 
Section of Medicine and Surgery, and M Riquier, 
correspondent of the Section of Geometry — A Lacroix 
The chemioal composition of the tectites, and in par 
tioular of those of Cambodia — Eduard Cech Pro 
jective deformation of plane networks — Paul Delens 
Systems of two circles and groups of spherical opera 
tions — L Lusternlk and L Schnlrelmann A topo 
logical principle in analysis — K Kunugui The 
infinite and minimum type of dimension — Krawt- 
chouk A theorem of Laguerre — Henri Cartan A 
new theorem of unicity relative to meromorph func 
tions — J Herbrand The non contradiction of the 
arithmetical axioms — W Margoulu The expen 
mental determination of the tensions in the frames of 
aeroplanes — J Haag The influence of the inertia of 
the spiral on the rate of chronometers — J oseph Ptrti 
The action of an obstacle on a viscous fluid , a 
simple demonstration of the formulas of Faxdn — 
J E Verichaffelt The equation of van der Waals 
and thermodynamics Discussion of a recent com 
mumcation on the same subject by V Karpen — 
C Rareau Tho pnnoiple enunciated by Carnot the 
theorem The formal® of the second domain of 
thermodynamics independent of any principle — 
B Decaux The calibration of tuning- forks serving 
as a basis for the measurement of radio telegraphic 
frequencies The method described permits of an 
accuracy of 3 in 100,000 — V Dolsjiek and Mile D 
Engelmsnnovi The spark doublets in the K senes 
— J Gillas The structure of the third order spectrum 
of sulphur — H Volkringer The continuous spec 
trum of mercury vapour — Pierre Bricout A spectro 
graph objective possessing a focal distance constant 
to a thousandth approximately between 1800 A and 
7000 A The elements of a quartz fluorspar doublet 
are separated by a thin convergent meniscus of dis 
tilled water This gives an objective remarkably 
achromatio over the range of spectra for which 
a quartz fluorspar lens is commonly employed — 
R Coustal The realisation of a phosphoromoter by 
means of which measurements of the intensities of 
phosphorescence can be rapidly earned out — 
B Bogitch A method for the electrolysis of nickel 
A description of an industrial method for preparing 
moke! electrolytically of 99 9 per oent punty from a 
nickel containing 10 per oent of impurities The 
electrolytic solution is a strong solution of mokel 
ohlonde heated to 05° 0 , the anode and cathode 
compartments are separated by a diaphragm, and 
fine nickel wires are used as the cathode —Mila. 
Swanns Veil The ohromites and ferrites of nickel 
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and cobalt — Octave Mengel The presence on the 
south slope of the Pyrenees of overthrust elements 
proceeding from a fold in the north —Robert Perret 
and Ltfon Moret The limits of the Bathoman in the 
Sixt Alps (Haute Savoie) — H Baulig The forms of 
relief m the central plateau of France and its Mod iter 
ranean border general results — P Maxi The 
determination of the temperature of the chloro- 
leucites m maize plants exposed to the sun — A 
Perrier The transformations of chlorophyll m a 
green alga — Max and Michel Polonovski The 
anunoxides of hydrastme and of narco tine Hydra- 
stine and narcotme oxidised with hydrogen peroxide 
give true N oxides these are unstable, and are 
easily transformed into compounds the nature of 
which is still under investigation — C Vaney and 
A Bonnet The phenomena of regeneration m 
Spxrographis Spallanzanu — Aversenq, Jaloustre, and 
Maurin The action of thorium X on the proportion 
of active principle*! of certain medicinal plants 
Experiments are given showing that radioactivity is 
capable of producing a marked increase in the pro- 
portion of active prmotples of certain plants — 
J Andr i Thomas The rdle of the grouping of in 
dividuals in the |>erturbations of tropisms of Con- 
volute Roscoffenru by some alkaloids — L Hugounenq 
and E Couture The action exercised on the photo 
graphic plate by cholesterol extracted from cod liver 
oil Cholesterol extracted from bile calculi, or from 
ox brain, has no aotion, even after several days’ 
exposure, on a sensitive photographic plate Cho 
lesterol extracted from cod liver oil, on the other 
hand, exposed on the same plates under similar 
conditions, causes the appearance of well marked 
black spots — S Mutermilch and Mile E Salamon 
The vaccuiation of the rabbit against cerebral tetanus 
— P Deacombey The antitetanus immunisation of 
the guinea pig by the intracerebral injection of 
tetanus anatoxin — L Normet The treatment of ex 
penmen tal haemorrhage in tho dog by an artificial 
serum containing citrates 

Rome 

Royal National Academy of the Llncel Communica 
tions received during the vacation — G Fubini The 
transformations of Laplace, LAvy, and Moutard for 
hyper surfaces — F Zambonini and V CagUoti The 
quantitative spectroscopic determination of small 
quantities of strontium, barium, and csMium m 
minerals, rocks, natural waters, etc The method 
long in use for the determination of lithium and con 
sistuig m ascertaining at what dilution the character 
istic red line of the spectrum just disappears, is applied 
to strontium, barium, and caesium For the first two 
of these metals, the method requires absence of free 
acid from the solutions The presence of banum does 
not influence the spectroscopic determination of stron- 
tium, but caloium in marked quantity renders the re- 
sults less exact Neither rubidium nor lithium affects 
the results obtained with cesium, but if potassium is 
present m large proportion, the solution used for com- 
parison should contain potassium in similar proportion 
Under such conditions, the method gives approxi- 
mately exact results with materials containing as 
much as 10 per cent of cesium — G Aliprandi The 
principal normals (according to Vitah) of a geneno 
surfaoe of Hilbertian spaoe —Silvia Martii In Biddau 
The exponentials of matrices of the second order and 
their application to the theory of groups — G Sansone 
The equation which satisfies the coefficient a of the 
congruence ** +o» +oe 0 (mod p) with p prime — 
R Calapso A new transformation of isothermal 
surfaces With the help of the ready transforms- 
♦ tion of the R surface of Tzittoica into an isothermal 



302 


NATURE 


[February 23, 1929 


surface of a four dimensional space, it was recently 
shown that the projective deformation of an R sur 
faoe is reducible to a transformation C m A new 
transformation of the isothermal surface, of which 
that of Darboux is a particular ease, is now eetab 
ltshed — G Colonnetti New contribution to the 
theory of elastic co-actions and its technical applica- 
tions (3) The theorem enunciated and demonstrated 
m the two previous notes is applied to the solution 
of certain concrete problems of technical interest — 
H Geppert Adiabatio invariants of a differential 
generic system (3) The differential systems of two 
dimensions having been considered in the earlier 
notes, the more general case of the generic system of 
n dimensions is now discussed — A Masotti A form 
of the dynamic equations of a system of rectilinear 
vortices — A Belluigi Gravity measurements and 
isostasy — A Ferrari and M Carugatl The import 
ance of the crystalline form in the formation of solid 
solutions (4) Thermal analysis of the anhydrous 
systems MgCl, -FeCl, and CdCl, -Fed, As would 
be expected from the similarity in crystalline structure 
of their components, each of these two systems ex- 
hibits complete miscibility in the solid state — E 
Pace Pmaoonea and pinacolinee It has been 
previously shown that the action of organo magnesium 
compounds on y diketones gives rise to ditertiary 
glycols, which can be readily transformed into hetero 
cyclic derivatives of tetrahydrofuran, tetrahydro 
pyrrole, and tetrahydrothiophen Similarly the o 
diketone diacetyl reacts with two molecules of mag 
neaium alkyl halide, yielduig a ditertiary alcohols 
(pinacones) which may be converted into the corre 
spondmg puiacohnes by dehydration with dilute 
sulphuric acid and subsequent distillation in a current 
of steam Acetylaoetone, the most important of 
the 0-diketones, fails, however, to react with mag- 
nesium alkyl halides, due perhaps to the existence of 
acetylaoetone as an equilibrated mixture of desmo 
tropic farms — L Settimj Chemical composition of 
certain food pastes and the modifications effected 
by boiling in water In materials of the macaroni 
type, the starch granules are mostly somewhat dia 
torted and in some eases exhibit deep fissures, the 
central hilum being always shown as a point After 
being boiled the granules are larger, the few that 
remain intact presenting undulating contours , the 
interior of the granules shows stratification and the 
central hilum resembles a vacuole The boiled 
substance contains about 20 j>er cent of soluble 
starch and 6 per cent of reducing sugars, and shows 
a marked diminution m the proportion of soluble 
nitrogenous materials — P Di Mattei and F Oulretto 
Histochemical demonstration of glutathione and its 
distribution in certain organs To detect glutathione, 
the organs are reduced to small fragments and ini 
merged for at least thirty minutes in 20 per cent 
trichloroacetic acid solution immediately after re 
raoval from the animal Sections 4 5 g ui tbiokness 
ara out by the freezing method, placed on microscope 
elides, and treated for 3 4 minutes with freshly pre 
pored 6 per cent sodium mtroprusside solution 
The excess of the reagent being removed by means 
of filter paper, the slide is inverted over the open 
mouth of a bottle of concentrated ammonia solution 
An amaranth red coloration, appearing at once, 
inchoates the location of the glutathione — E Carol! 
The mioroniscua phase of lone thomcxca (Montagu) 
obtained by culture on copepods 


Washington, D C 

National Academy of Sciences (Proc , Vol 14, No 
11, Nov 15) — Harlow Shapley Studies of the 
galactic centre (1) The programme for Milky Way 
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variable stars Five years ago an observing pro- 
gramme was arranged at Harvard Observatory to 
provide material for the general study of faint vari- 
ables as bearing on the Milky Way problem The 
observations will be continued for another five or ten 
years and the results summarised under the above 
general title The problem is largely one of the 
improvement and extension of existing standards of 
magnitude —Harlow Shapley and Henrietta H Swope 
Studies of the galactic centre (2) Preliminary 
indication of a massive galactio nucleus Examine 
tion of the distribution with respect to median raagrn 
tude of twenty six cluster type variables m the field 
to the north of Ophiuchus and Scorpio, suggests a 
nucleus at a distanoe of nearly fifty thousand light 
years, which agrees with the distance of the galactic 
centre aa determined from measurements of the 
globular clusters — Gustaf StrSmberg The deter 
imitation of absolute magnitude dispersion with 
application to giant M stars — Arthur E Ken nelly 
Gudermanman complex angles These functions 
have many applications m physics and electrical 
engineering An outline table of oomplex guder 
manmans is given —Nicholas A Milas New studies 
m polymerisation (1) Polymerisation of styrene 
Benzoperaoid increases the rate of absorption of 
oxygen m the initial stages of the oxidation of styrene 
and also the rate of polymerisation Anthracene 
inhibits polymerisation and also the oxidation of the 
benzaldenyde formed Yet in the presence of anthra 
cone, oxidation of styrene proceeds at a relatively 
high rate, indicating selective inhibition Poly 
merisation seems to be effected by energy liberated 
by the initial products of oxidation reacting with 
unoxidised styrene molecules — John R Bates The 
quern hmg of cadmium resonance radiation Hydro 
gen quenches the resonance radiation, probably 
having its vibrational energy moreased — H C 
Sherman and H L Campbell The influence of food 
upon longevity Using two diets, one of which, as 
shown by rates of growth and reproduction, is ade 
quate, but the other is better, it is shown that the 
average duration of life of rats on the latter diet was 
almost ten per cent greater than those on the former 
diet — Carl Barui The interferometer U gauge with 

closed auxiliary reservoirs — F S Brackett Charao 
teristic differentiation in the spectra of saturated 
hydrocarbons The vibration spectra in the near 
infra red were examined These give data as to the 
relative binding forces exerted upon the hydrogens 
when attached to primary, secondary, and tertiary 
carbons — E 0 Wollan Are characteristic X rays 
polarised T Usmg a method based on integrated 
intensity measurements, it is found that, within the 
limits of experimental error, the Ka lines of raolyb 
denuin are not polarised — J G Winan* and E C G 
Stueckelberg The origin of the continuous spectrum 
of the hydrogen molecule A theoretical discussion — 
E U Condon and H D Smyth The ontioal potentials 
of molecular hydrogen An examination of the 
experimental data on the lines of the preceding 
paper — Jesse W M DuMond The structure of the 
Compton shifted line Theory predicts that the 
shifted 1 line ’ is a diffuse band Using scattering 
angles of 170° 178°, good agreement between observed 
and calculated structure was observed for scattering 
by aluminium, but additional lines appear witn 
beryllium — Stanley Smith Some multipleta of 
doubly ionised lead — Benedict Ceseen i Speotral 
intensities of radiation from non harmonic and 
aperiodic systems — Joseph Kaplan The aurora red 
line In experiments on the excitation of the auroral 
green line when oxygen n mixed with active nitrogen, 
a red Ime is observed This ‘line’ seems to be a 
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The Place of Biology in School Science 
ATTENTION has recently been direoted by Mr 
-la- Ormsby Gore and others to the lack of ade 
quately trained men to supply the urgent needs of 
the Empire for biologists The need has existed 
for a long while but the position has never been 
dealt with m a comprehensive way possibly because 
there was no practicable method of awakening that 
general interest in the problem which is an essential 
prelude to its solution It may now be confidently 
said that interest is at last aroused find the time is 
npe for attacking the problem itself There has 
been a highly significant change m the attitude of 
the average citizen to the multitudinous problems 
of Empire and he now realises how intimately he 
is concerned in the ordered development of over 
seas resources By its general activities and 
perhaps above all by its publicity campaign the 
Empire Marketing Board is driving home this new 
outlook while for some time past it has formed the 
guiding principle in official circles wo need only 
instance the new organisation of the Dominions 
and Colonial Offices the reports of Commissions 
that have examined some of the problems in the 
non self governing Colonies the Research Grants 
Committee of the Empire Marketing Board the 
first Imperial Agricultural Research Conference 
and the personal visits of Mr Amery and Mr 
Ormsby Gore to the Dominions and Colonies The 
most important common factor brought out m all 
these activities is the opportunity for the trained 
biologist Innumerable problems await him m every 
form of agriculture in forestry and in education 
There is little doubt that the grave shortage of 
qualified men would not have occurred had biology 
not been neglected m the school science course 
It is perfectly true that the small proportion of 
men destined by natural gifts to become leaders in 
some branch of science are little affected by gaps 
in their early training but the spade work on 
which the general orderly advance of a subject and 
its actual employment m practical problems closely 
depend is done by men of less transcendent 
qualities who form the bulk of the class of pro 
fessional scientific workers These men are un 
doubtedly moulded to some degree by their early 
education in the sense that although they are 
evidently potential scientific workers the particular 
branch that they will follow usually depends on 
what was put before them in their impressionable 
years It is well to stress the vital control that the 
educational syllabus has m maintaining the supply 
of competent research workers in any branch of 
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science German physics and chemistry and their 
industrial applications provided the outstanding 
illustration of the pre-War period This achieve 
ment was once described by, we believe, Sir William 
Ramsay as “ the triumph of the second rate ” The 
phrase can be construed as cynical in intention, 
but its true meaning is surely that the success 
depended on adequate training for the mass of 
research workers, who were only second rate in 
comparison with the few men of genius 

The science curriculum of British public and other 
secondary schools is almost exclusively occupied by 
formal physics and chemistry, and it is not sur 
prising that recruits for other branches of science 
are relatively few Yet it is not easy to make any 
change, although the desirability of doing so seems 
evident The matter has been under careful 
examination by committees of the British Associa 
tion, dealing respectively with “ Science in the 
School Certificate Exammation ” and “ Animal 
Biology in the School Curriculum ” The former 
is naturally the more comprehensive, and makeB a 
clear distinction between science teaching as part 
of a general education, and as preparation for pro 
fessional qualification or a degree It is generally 
forgotten — and the recent correspondence in the 
Times is no exception — that only a very small 
proportion of secondary school pupils proceed to 
universities Probably 96 97 per cent finish their 
formal education at the age of sixteen, and the 
remainder have already begun to specialise in the 
subjects they intend to follow at the university or 
elsewhere 

Both classes suffer through the almost complete 
neglect of biology m their curriculum The former 
class have not a properly balanced outlook on 
science and its manifold relations to the modem 
world, while in the latter class there are, as already 
mentioned, potential biologists who will neverthe 
less becomo physicists and chemists The scope 
and intention of the biological teaching — or better, 
of the balanced scientific teaching — must be differ 
ent in the two cases, but obviously the primary 
need is that the science course m both the pre- 
paratory or elementary school and the secondary 
or public school shall contain an adequate amount 
of biology There would be little difficulty about 
this if our existing educational structure could be 
demolished and built afresh, for any attempt to 
graft additional subjects on to an already over 
crowded curriculum is faced by grave difficulties 
On one hand there are the enthusiasts who would 
jettison something to make room , some suggest 
that non scientific subjects should be reduced 
*■ No 3096, Vol 123] 


others that physics, ohemistry, and mathematics 
should be curtailed On the other hand, there are 
the (unkindly described) vested interests, who 
assert that the time available for science is already 
out to the bone Meanwhile the viotous circle re- 
mains even if biologioal subjects were mtroduoed 
to morrow, few qualified teachers could be found 
It almost appears that the advooates of biological 
teaching have unwittingly delayed, by over- 
emphasis, the reforms they have at heart, for they 
have created more than a suggestion that the 
present science teaching is out of touch with 
realities It is asserted that physics and chemistry 
courses have become more and more formal , that, 
for example, a lad may, and does, acquire a dex- 
terity in dealing with weightless strings passing 
over fnctionless pulleys, while entirely failing to 
appreciate the part that mechanics plays in his 
daily environment and in the functioning of his 
own body There is some truth m the statement, 
but the question whether it is a valid criticism 
needs a little closer examination If there is one 
thmg essential in the present day civilisation, it is 
that those who live in it should be able to think 
accurately The more complex the environment 
the more must our actions be based on quantitative 
rather than qualitative reasoning The logical 
application of this axiom leads to a science syllabus 
in which physics and chemistry predominate, for 
these subjects, together with their servant, mathe- 
matics, are quantitative m their very essence , 
biology is not, and possibly may never be so, 
although a beginning has been made by applying 
the exact sciences, and biochemistry and biophysics 
already have great achievements to their credit 
Since physics and chemistry were first m the field, 
and m view of their quantitative nature, it is not sur- 
prising that they have been used almost exclusively 
in teaching the virtue of accurate reasoning 

Another claim, recently expressed, is that educa- 
tion and biology can be defined m almost identioai 
terms education is concerned with the living 
individual and the habitat in which he must bve 
and work out his destiny , biology deals with the 
nature of living thmgs and the relations to their 
environment Expressed in this way, the defini- 
tions seem at first sight interchangeable, but m 
reality the latter one is the narrower In the sense 
in whioh they are used above, the word ‘ habitat ' 
has a much wider significance than ‘ environment ’ 
The human habitat includes the whole range of 
uses that man has made of inanimate Nature, and 
it is precisely these achievements that are of most 
interest to the educated man to day The Mason 
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u not far to seek They give him a faint glimpse 
of the illimitable and amazing powers that his 
descendants may wield, and, on a more mundane 
plane, they contribute greatly to his material 
security, hia comfort, and his recreation 
There is a tendency for the exponents of bio 
logical teaching to assume that these immediate 
material benefits conferred on our civilisation by 
the applications of physics and ohemistry have been 
responsible for the concentration on these subjects 
in the schools Proceeding from this assumption, 
the argument states that they continue to be 
taught partly from inertia, but also because they 
are a useful accomplishment m seeking a living, 
and by way of emphasis it concludes with the 
statement that if men were still bought and sold 
as m slavery times, human biology would possess 
equal importance But both the assumption and 
the argument are unsound , as to the assumption, 
the most commercially minded physicist has not 
lost his sense of wonder that a few pieces of wire, 
put together m a oertain manner, should enable 
him to hear the voice of a fellow-man thousands 
of miles away , and as to the argument, cattle 
have been bought and sold for a long time, but it 
cannot be said that the breeders make much use 
of modem animal biology Wherever we look we 
find the same dominance of the physical world 
As an example we may take the yearly attendance 
figures for theNatural History and Science Museums, 
and now that each is in a permanent building the 
comparison is a fair one The number of visitors 
to the Natural History Museum has exceeded the 
half million mark each year since 1924, and shows 
perhaps a slight tendency to increase The attend 
ances at the Science Museum have risen from 
430,000 in 1925 to 709,000 in 1927, while the 1928 
figure just exoeeda 900,000 
To take a lighter illustration, the twenty-fifth 
anniversary of the first flight of the brothers 
Wnght was celebrated by a dinner under the wings 
of the histono biplane, attended by pioneers in 
the art and science of aeronautics, but no similar 
tribute was offered to the pterodactyl even at the 
centenary of Cuvier’s elucidation of its true nature 
We have to faoe the fact that the average citizen 
is not intensely interested m the biological nature 
of his own existence, and yet it is highly desirable 
that he should be Hence the introduction of 
biology into primary and secondary education must 
be achieved ui the faoe of a certain apathy, coupled 
with protests both from the commercially minded 
and those educationists who fear a loosening of 
discipline in science teaching. 
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Apathy will disappear m proportion as interest 
is aroused When the opportunities for biologists 
in the overseas Empire and at home are fully 
appreciated by schools and by parents, any objec 
turns on the ground of unsuitability as a prepara 
tion for a professional career will disappear In 
this connexion we hope that the authorities will 
arrange for the widest possible distribution of two 
leaflets prepared by direction of the Imperial 
Agricultural Research Conference These deal with 
the opportunities for students of biology , one is 
addressed to teaching authorities, the other to 
parents and students, and both set out in moderate 
terms the bright prospects for some time to come 
for able young biologists The final hurdle, how- 
ever, is the most formidable , it is to persuade a 
well-entrenched system of science teaching, con 
scious of its intellectual and utilitarian value, and 
proud above all of its value as a mental discipline, 
that it is nevertheless incomplete without biology 
How is this to be done ? Bateson himself supplied 
the answer m his article m the Huxley Centenary 
issue of Nattjhb “No one better than Huxley 
knew that some day the problems of life must be 
investigated by the methods of physical science if 
biological speculation is not to degenerate into a 
barren debate ” 

There would be few to dispute that primary 
soienoe education should concentrate on the 
simplest — we might almost say the picturesque — 
aspects of Nature, and here the various phases of 
biological science naturally predominate But for 
the next Btage, the secondary or public school 
period, the pupil must be brought into closer touch 
with realities, and the discipline of exact and 
ontical thinking must be firmly established For 
this purpose it appears inevitable that wherever 
possible the approach to biology must bo through 
the medium of physics and ohemistry, although 
the subject must naturally be presented in proper 
perspective, and in some of its more oomplex 
branohes only qualitative methods of exposition 
will be possible for some time to come 

The consent of educationists to this outlook 
would be tantamount to accepting a course in 
general science as the backbone of pre-umversity 
teaching The foundation of the course would still 
be physics and chemistry, but it would also inolude 
studies of living things and of the changeful earth 
generally Its value as a mental discipline need 
not be reduced, and its human interest would be 
greatly increased The net would be thrown wider, 
and it would assuredly produoe a greater number 
of recruits for biology than the present system 
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Pure Substances their Preparation, 
Properties, and Uses 

La nottan d’etpice en chtmte Par Prof Jean 
Timmermans Pp m + 134 {Pans Gauthier- 
Villars et Cie, 1928 ) 

F .OP TIMMERMANS has chosen as a basis 
for his monograph on “Chemical Species" 
the definitions given by Wald in 1897, and used by 
Ostwald in 1904 m the Faraday Lecture in which 
he toed to show that the molecular theory had 
become a superfluous hypothesis m view of the 
rapid development of the applications of thermo- 
dynamics to chemistry According to these 
definitions, a chemical compound is merely a 
‘ hylotropio ’ substance which remains constant 
in composition over a range of temperatures and 
pressures, within which it resists all attempts at 
fractionation A solution, on the other hand, may 
remain of constant composition when attempts 
are made to fractionate it by a single method, for 
example, by distillation under a given pressure, 
but generally begins to break up when a second 
process of fractionation is toed, for example, by 
fractional distillation under a different pressure, 
or by freezing If, however, the material remains 
hylotropio and resists fractionation under all 
available conditions, it is classed as an element 
These definitions appear to be strictly logical, 
but do not provide an immediate solution of the 
practical problem of recognising a chemical com- 
pound Thus it is not easy to say under what 
physical conditions stable oxides such as magnesia 
or alumina begin to dissociate into their com 
ponents, although a schoolboy oould prove their 
complexity by a synthetic method In cases such 
as these, the attempt to find a physical definition 
of a chemical species seems to lead to less satis 
factory results than the traditional chemical 
methods 

A converse difficulty arises m the case of sub- 
stances which undergo lsomeno or polymeric 
change Then: behaviour then depends entirely 
upon the velocity with which this change takes 
place If the change is slow, the two substances 
will behave as distinct species, and can be fraction 
a ted in the ordinary way, provided that the process 
of fractionation is fast in comparison with the 
velocity of change Since, however, this velocity 
is often increased enormously by the presenoe of 
catalysts, it may be necessary to take exceptional 
precautions to ma i ntai n the purity of the sample, 
for example, by using silica containers m order to 
avoid contamination by the alkali of a soft glass 
No 3096, Vol 123 


vessel If these precautions are not taken, or if 
the velocity of change is inherently fast, the two 
species will behave as one , and no prooess of 
fractionation will be of the slightest use unless it 
can outrun the isomeno or polymeric change 
Substances of this kind will be hylotropio under 
all conditions, except those which give rise to a 
fundamental decomposition The hylotropio phases, 
if liquid or gaseous, will be equilibrium mixtures 
of the different species , but if a solid phase 
crystallises out, it will generally consist of a single 
species, since separation of the first crystal from 
the liquid or gaseous phase is immediately followed 
by a restoration of equilibrium, which results 
ultimately in a complete conversion into the solid 
species of lowest vapour pressure 
It is necessary to lay stress on the complete 
breakdown of the usual criteria m cases of this 
type and to assert as clearly as possible that 
merely negative evidence has no value as a proof 
of molecular uniformity Thus the author cites 
Sidgwick’s test for distinguishing between isomers 
and polymorphs, by observing whether an increased 
concentration is produced by saturating a solvent 
with both solid phases If an increase is observed, 
the difference between the two solids is evidently 
maintained in the liquid phase and by definition 
the two forms cannot then be mere polymorphs , 
but Prof Timmermans falls into a common error 
by quoting a case m which no increase of solubility 
is observed, and concluding from this evidence that 
“ the two substances are polymorphic forms of the 
same compound ” On the other hand, if one form 
is colourless and the other coloured, or if the two 
forms show a marked difference of colour, it can 
generally be asserted with some confidence that 
they are probably different species, even if their 
saturated solutions are identical m concentration, 
refractive index, optical rotatory power, etc , since 
it is unlikely that any mere rearrangement of the 
crystal lattice will suffice to produce a coloured 
aggregate from molecules which are colourless when 
packed in a different way The only logical con- 
clusion in such a case is to treat the coloured and 
colourless molecules as different species, but to 
assign a high value to the velocity of transformation 
It is mdeed impossible to be quite certain that 
any given case of polymorphism may not be accom- 
panied by molecular transformation, although this 
is lees likely to occur in the case of an element, 
such as iron, where the molecules appear to be 
composed of single atoms which cannot be accused 
of any tendency to undergo changes of this land. 
The fact that the mterconversion of white and 
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grey tin u complete, whilst that of the two di- 
chloroethylenea is reversible, does not depend, 
however, on the fact that the two forms of the 
element are polymorphic, whilst those of the 
organic compound are isomeric (as is suggested in 
the text), but on the fact that the former are solid, 
whilst the latter are liquid 

The practical work of determining the physical 
properties of pure substanoee is a task to whioh 
Prof Timmermans has devoted himself for some 
year*, and on this subject he can now speak with 
unrivalled authority In this respect he is the 
principal upholder of the British tradition of exact 
physioo-chemioal measurement, whioh he inherited 
as a student of Prof Sydney Young, and can also 
claim the privilege of having worked under Prof 
Kamerlingh Onnes at Leyden and under Prof Ph 
Guye at Geneva 

The difficulties of this work are twofold, sinoe 
its value depends equally on chemical purity and 
accurate physical measurements, and there are not 
too many data which are above reproach m both 
respeots Thus, on one hand, it is necessary to 
write down as mere approximations the ordinary 
data as to the properties of organic compounds, 
such as melting-points determined with uncalibrated 
thermometers, often without any correction for the 
exposed stem , but it is equally clear that precise 
physical determinations of the physical properties 
of creosote (the only example of magnetic rotatory 
dispersion cited by Drude), or of hydrocarbons 
separated from petroleum by fractional distillation, 
have no greater claim to aoouraoy Whilst, there- 
fore, the first part of Prof Timmermans’ mono 
graph deals, as it should, with the theoretical 
difficulties which are met with in trying to define 
a chomioal species, the second and third parts deal 
with the practical problems encountered in pre- 
paring pure substances and determining their 
physical properties 

It m not necessary to repeat here the valuable 
advioe, and the equally necessary warnings, whioh 
are now given, sinoe those who are interested m 
s imi l ar work would be well advised to read the 
words of the author rather than a paraphrase by 
the reviewer A more useful purpose may therefore 
be served by directing attention to the valuable 
service rendered by the Bureau International des 
35 talons Phywoo-ohumques, of which Prof Timmer- 
mans has been the director since 1922 This bureau, 
although finanoed largely by Belgian industrial 
chemists (and notably by the firm of Sdvay et Cm ), 
also forms a permanent part of the activities of the 
Union Internationale deiaChimie, ranking alongside 
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the commissions whioh are responsible for preparing 
the Tables of Atomic Weights and the Annual 
Tables of Numerical Results It is indeed one of 
the functions of the Bureau to fill up the gape in 
the existing tables of physical constants , but this 
is being done in a systematic rather than m a 
piecemeal manner by preparing various seneB of 
pure organic compounds, such as the hydrocarbons 
and their halogen derivatives, the aloohols, ethers, 
oxides, ketones, and aldehydes of the fatty series, 
and then determining for each compound the 
boiling-point (to ±0-05°) and its variation with 
pressure m the neighbourhood of 700 mm , the 
freezing-point, the ontical solution temperature, 
the density at 0°, 15°, and 30° C , and the co- 
efficient of expansion, the indices of refraction at 
15° for eight different rays, with their temperature 
coefficients, dispersion, and molecular refraotion 
The data thus obtained are compared critically 
with all the earlier measurements that are available, 
and are submitted to correspondents (of whom the 
reviewer is one) m each of the countries represented 
in the Umon Internationale before being printed, 
with the result that in the course of the next five 
years there should beoome available an unrivalled 
senes of standard measurements on a wide range 
of pure substanoes 

These data can then be used, on one hand, as a 
means of testing the purity of samples prepared 
and used all over the world, since a sample of 
benzene, or cyclohexane, or ethylene bromide which 
melts at a lower temperature than that finally 
adopted as correct cannot be regarded as adequately 
punfied On the other hand, the physical constants 
of the pure compounds can be used in the calibration 
of instruments of measurement m any laboratory, 
however remote This applies not only to thermo 
motry, where the fixed points are almost always 
determined m this way, but also to oalonmetry, 
where the water capacity of the instrument can 
be checked by the combustion of pure benzoic 
acid, and to measurements of viscosity, surface 
tension and the like, where absolute calibration 
is difficult or impossible in an apparatus of normal 
type 

In view of the latter method of usings pure 
substances, the Bureau des £ talons has undertaken 
to supply standard materials for oalonmetry, re- 
fractometrv, viscoeimetry, and thermometry (both 
at high temperatures and down to - 160° C ), and 
proposes to add to this list suitable substanoes 
for the calibration of measunng vessels at low 
temperatures, of manometers and potentiometers, 
and, in additioh, to extend the scope of its work 
il 
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by including inorgamo as well as organic sub- 
stances These materials oan be procured from the 
Direotor, Bureau des E talons, University de 
Bruxelles (Solbosch), Belgique, and, by a reciprocal 
arrangement, materials purified by the Bureau of 
Standards in Washington oan be purchased, from 
the same address, whilst the Belgian products are 
also available in Washington T M Lowby 


Illumination in Mines 

Mme Ltghtrng By Dr J W Whitaker (Mono- 
graphs on Coal Mining ) Pp xvi + 200 (Lon 
don Methuen and Co , Ltd , 1628 ) 6d net 

D R WHITAKER’S httle book has been pub 
lished at a very opportune moment, for the 
attention of all connected with coal mining is be- 
coming increasingly focused upon the question of 
underground illumination The fact was clearly 
brought out at the recent annual meeting of the 
Institution of Mining Engineers, where one of the 
most important of the papers presented, and one 
which gave rise to a particularly keen discussion, 
was devoted to this subject 

Quite apart from the undoubted fact that in the 
mine, as everywhere else, no man can possibly do 
efficient work unless he is supplied with an adequate 
amount of light to enable him to see clearly the 
work upon which he is engaged, in coal mining 
there is the additional consideration that, m the 
opinion of Dr J S Haldane, Dr L T Llewellyn, 
and other authorities, that very distressing and 
troublesome disease, miner’s nystagmus, is due 
essentially to deficient lighting It is quite true 
that other medical men have contested this opinion 
and have brought forward other possible causes, 
but so far the weight of opinion, strongly supported 
by the findings of the Nystagmus Committee, 
inclines to the view that the cause is as above 
stated, and the author of the book now before us 
seems to share this view 

It is well known that m the vast majority of 
collieries in Great Britain it is necessary to employ 
only safety lamps It is also well known that when 

safety lamps were first devised, it was the importance 
of safety that was mainly stressed in the first 
instance, and it was only later, when the conditions 
of safe light were thoroughly understood, that the 
amount of illumination received attention How 
greatly this question has been overlooked until 
quite reoently may be gathered from the Govern- 
ment memorandum on “ The Test of Safety Lamps,” 
published in 1912, in which the only photometric 
test exacted from flame safety lamps is that the 
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lamp is required to give a minimum candle-power 
of 0 30 during a period of ten hours It is now 
generally admitted that the miner requires at least 
ten times as much light as is imposed by the above 
Government legislation 

There is still a great deal of ignorance on the 
subject of mine lighting, even amongst the most 
progressive colliery managers, and Dr Whitaker’s 
httle book should go far to dispel this ignorance, 
because it places in the hands of the colliery manager 
a small, clearly written, and very complete work 
on the subject The author commenoes by explain- 
ing the properties of light, and then proceeds to 
the units of photometry and a description of 
various photometers , it is to be regretted that 
amongst these he has not moluded the very simple 
but quite effioient photometer reoently devised by 
Drs Haldane and Wheeler A chapter is devoted 
to a description of the eye and a discussion of 
vision, whilst the nature of mmer’s nystagmus is 
also discussed Considerable attention is devoted 
to the history and development of the flame safety 
lamp , then oome chapters describing various types 
of electric lamps, whilst another chapter is devoted 
to acetylene mme lamps, and another useful chapter 
deals with the arrangement and operation of colliery 
lamp rooms 

In the chapter on acetylene mme lamps no 
mention is made of the fact that acetylene safety 
lamps have been made and put on the market, 
although it is quite true that they have not met 
with any general acceptance Under the heading 
electric lamps, cap lamps are certainly discussed, 
but it may well be said that they have reoeived 
less attention than their importance appears to 
warrant 

Perhaps the most serious omission m the book 
is that the flame lamp is considered only as an 
illuminating applianoe and its other very important 
function, namely, that of a detector of fire damp, 
is not considered No doubt the author could be 
justified m claiming that this consideration lies 
outside the scheme of his work, but in faot it is 
very difficult to divorce the two uses of the flame 
safety lamp from each other There is little doubt 
that if the electric safety lamp were as oapable of 
being used for gas detection as is the flame safety 
lamp, it would long ago have displaced the latter, 
and the flame safety lamp only holds its own on 
account of its value as a gas detector Great 
efforts have reoently been made to improve the 
illuminating power of the flame safety lamp, so as 
to enable it to compete on this score with the 
electrio lamp, but it is still too early to say whether 



March 2 , 1929 ] 


NATURE 


311 


these efforts will or will not be attended with 
success If such an improved safety lamp can be 
produced without at the same time impairing its 
value as a gas detector, there is little doubt 
that it would be preferred to the electnc lamp, 
and everyone interested m coal mining sinoerely 
hopes that such an improvement may be the out- 
come of the experiments that are now being earned 
out 

If such advances are actually made, Dr Whitaker 
will no doubt take care to chronicle and describe 
them in a future edition Meanwhile it can only 
be said that this work offers a safe guide to all 
interested in this important subject, and is worthy 
of careful study by all engaged m colliery work 


Archaeological Discovery in China. 

Archtws de V Institut de Paleoniologie humaine 
M&noire 4 Le paldohthtque de la Chine Far 
M Boule, H Breuil, E Licent et P Teilhard 
Pp vm + 138 + 30 planches (Pans Masson et 
Cie, 1928 ) 180 francs 

T HE archaeological discovenes in China of 
Fathers Teilhard de Chardin and Licent, of 
which a preliminary account appeared m L’Anthro 
pologxe, T 35, p 201, 1925, are the subject of a mag 
mficently illustrated memoir written m collabora 
tion with MM Maroelin Boule and H Breuil, which 
is now published by the Institut de Paltentologie 
humaine The reverend fathers are responsible for 
the narrative account of the investigations at the 
palsBolithio sites of Choei tong keou and Sjara- 
osso gol, and the descnption of the worked quartz- 
ite implements from the base of the loess, while 
M Boule deals with the palaeontology in collabora- 
tion with P Teilhard and also contributes an 
introduction, and H Breuil examines thp imple- 
ments from each site in detail The investigations 
which have produced the important results here 
described were undertaken at the instance of the 
Institut, which Bent P Teilhard to China m search 
of evidence bearing upon the antiquity of man in 
Asia The prescience which directed and sent out 
the mission has been fully justified The results, 
now that they have been placed ui their proper 
perspective by careful scrutiny in the laboratory of 
the Institut, are of first-rate importance 
On geological and palaeontological grounds, the 
pleistocene of China is equated with that of Europe 
It would appear that the range backward in time of 
the loess has been much over-estimated and that 
preceding conditions in China and Europe may be 
regarded as very much the same The fauna are ^ 
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strictly comparable both in tune and character, 
the differences, notably in the predominance of the 
gazelle type, being due to climatic and geographi- 
cal conditions There would thus appear to be 
adequate ground for the inference that in pleistocene 
times there was a continuity of conditions m Europe 
and Asia extending from China to Central Europe 
and even to France 

For prehistory this is a conclusion of first rate 
importance, not merely in the equation of palseo 
lithic man in Europe and in China, but also in cer- 
tain consequential inferences The Chinese indus- 
tries were advanced Moustenan — Early Aungna- 
cian Not only are early Palseolithio types entirely 
absent, but notwithstanding the Moustenan types, 
the charactensation of the industry as a whole 
is Upper Palaeolithic Again, the two sites are 
not identical, the most noticeable difference being 
the higher number of microhthio implements at 
Sjara osso gol, where they were about a third 
of the implements found In the absence of 
comparable stratigraphic evidence it is impossible 
to say if this indicates a later phase Probably 
it does not, but is due entirely to local conditions 
The AbM Breuil thinks it may represent an 
ethnic or tnbal distinction However that may 
be, In the mam feature the two sites agree — 
the conjuotion of various Palteohthio types which 
in western Europe would belong to different 
periods M Boule compares the Siberian Bites, and, 
having these m view, it is suggested that Asiatic 
conditions must not be judged by a test which 
may apply only to the special circumstances of 
western Europe M Boule puts forward the view, 
and in this he is followed by his collaborators, that 
Asia was a vast workshop in which the stone in 
dustry was elaborated It was in advance of 
Europe at corresponding epochs of time, while 
the precise differentiation of the various industries 
m Europe demonstrated by the stratification was 
due to successive migrations from the common 
source 

It cannot bo domed that this theory is attractive 
and that there is much to be said for it Nor must 
too much store be laid upon the absence of early 
types of implement when so much remains unex- 
plored Yet if the East Anglian evidence be ac- 
cepted, it does seem singular that the earliest handi- 
work of man or his predecessor should appear in 
western Europe Now that parity of conditions has 
been established in China, we may perhaps expect 
to hear of evidence whioh previously has been over- 
looked through failure to appreciate the circum- 
stances 
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Our Bookshelf 

Introduction & la thione dee quanta lea tquatwna de 
la micanique el de l' Aeetronique Par Dr Marcel 
Boll et Charles Salomon (Collection de Physique 
etChimio) Ppxx+457 (Pans Gaston Dom 
et Cie , 1928 ) 85 francs 

Anyone who opens this admirable book expecting 
to find in it a discussion of the quantum theory will 
be completely disappointed After some fifteen 
introductory pages the quantum theory is practi 
cally never mentioned But such a reader’s dis 
appointment will be his own fault There is still no 
proper introduction to the quantum theory other 
than a thoroughgoing study of classical mechanics 
and electrodynamics This book contains a really 
excellent account of these subjects, aimed, as the 
authors say, at subsequent study of the quantum 
theory 

The subjects are studied, as they should be, on 
their own merits, but the emphasis and choice of 
material has been influenced by the needs of the 
student of the quantum theory We have met no 
better introductory work on general dynamics and 
electrodynamics to put into the hands of a student 
who desires to approach the quantum theory with a 
substantial knowledge, not a mere smattering, of 
these important subjects During a first reading 
the treatment of almost every section seemed good 
and complete, with the exception of that on the 
difficult theory of the adiabatic invariance of the 
action variables of a multiply periodic system The 
difficulty introduced by accidental degeneracies 
during the change of parameter seemed not to be 
fully faced, though there is a summary of the 
important work of von Laue 

The book can be heartily recommended as the 
book for physicists on general dynamics 

R H V 

Elementary Organic Chemistry By Homer Adkins 
and S M MoElvain (International Chemical 
Senes) Pp xi + 183 (New York MoGraw 
Hill Book Co , Inc , London MoGraw Hill 
Publishing Co , Ltd , 1928 ) 1 Is 3d net 
This book was written to supplement a short 
course in organio chemistry given at the University 
of Wisconsin, and in consequence does not appear 
to be complete in itself or to agree with the m 
elusion of ‘ Elementary ' m its title The beginner 
would be bewildered by the number of compounds 
dealt with m rapid succession in the first chapter 
of some 32 pages, and in the subsequent ohapters 
the usual procedure is to consider a homologous 
series m a very general manner with only the 
briefest reference to the most important members 
of the senes, or m some cases to omit them com 
leteiy Thus m the chapter on aldehydes and 
etones, acetone is not even mentioned 
The authors have laid great stress on structural 
formulae, which are printed in luge type (in fact, 
the reaction showing the formation of fluorescein 
oooupies nearly a page), and spend considerable 
time on nomenclature, which is so often neglected 
in elementary text • books , but unfortunately 
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these are almost the only points in favour of the 
book, as it could not be used by a beginner unless 
to supplement some course of lectures, and then 
only if these followed the general arrangement of 
the book J R H W 

Bella Thro' the Agea the Founders' Craft and 
Ringers' Art ByJ R Nichols Pp xi + 320 + 
53 plates (London Chapman ana Hall, Ltd , 
1928 ) 21s net 

To meet the revived interest in bells, and because 
most of the books on the subject are out-of-print or 
inaccessible, Mr Niohols, himself a member of the 
Ancient Society of College Youths and the Lincoln 
Diocesan Guild, has written this study of bella 
and bell-nngmg In his view, the period m the 
seventeenth and eighteenth centuries which has 
been called the ' Golden Age of Bell-founding ’ is 
in danger of losing its claim to that title owing to 
the activities of modem founders Be that as 
it may, his volume will be welcome to the practi- 
tioners of the art and those whose interest m the 
subject calls for a oonvement book of referenoe 
Mr Niohols’ treatment of the subject on the his- 
torical side is comprehensive Not only are famous 
bells described in detail, but also he deals with 
the history of the methods of ringing, the peal, the 
chime, the changes, and bo forth, famous founders, 
inscriptions and decorations on bells, and of course 
with the canllon A chapter is devoted to lore 
and legends — a subject which requires a whole 
book to itself, and certainly a broader treatment 
than Mr Nichols has given it To dismiss the 
belief that bells drive away evil spirits as a mere 
superstition, misses the significance of the import- 
ance attached to the bell in the early Christian 
Church as shown especially m the lives of the Irish 
saints 

Sir Joseph Banka and Iceland By Hallddr Her- 
mannsson (Islandica an Annual relating to 
Iceland and the Fiake Icelandic Collection in 
Cornell University Library, Vol 18 ) Pp x + 
99 + 27 plates (Ithaca, NY Cornell Umver 
sity Library , London Oxford University 
Press , Copenhagen Andr Fred Hdst and 
Sdn , Reykjavik B6kaverelun Sigfdsar Eymonds 
sonar, 1928 ) 15s net 

Sib Joseph Banks’s visit to Iceland was m the 
summer and autumn of 1772, a time when com- 
paratively little about that country was known m 
Europe He published nothing on his journey, but 
it is clear a good deal of scientific work was dbne 
Banks kept a diary, which can be traced as having 
been m the keeping of his wife’s family until it was 
sold among his other papers m 1886 The present 
owner is unknown Mr Hermannsson has put this 
work together from various sources, and illustrated 
it by pictures from Iceland which were made at the 
time and are now in the British Museum Banka’s 
visit was brief, but it awakened in him a lifelong 
interest m Iceland Much of the book traces 
through Banks’s letters this interest, and his efforts 
on behalf of the Icelanders at a period when their 
fortunes were low. 
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Letter* to the Editor. 

[7V* Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natum No notice is taken 
of anonymous communications ] 


The Must- Spectrum of Uranium head and the 
Atomic Weight of Protactinium 
It will be recalled (Nature, Aug 13, 1027) that the 
identification of the isotopes of ordinary lead was 
made by means of a sample of its tetramethide kindly 
supplied to me by Mr C S Piggot, of the Geophysical 
Laboratory, Washington He has since succeeded 
in the much more troublesome task of preparing the 
similar compound of a rare uranium lead from 
Norwegian brflggente His reasons for this work 
have already been published (C 8 Piggot, " Lead 
Isotopes and the Problem of Geologio Time,” Jour 
Wash Acad Set , May 19, 1928) The first tube of 
uranium lead raethide despatched to me a year ago 
was unfortunately broken in transit, but the second 
reached Cambridge safely last summer At that 
time I was endeavouring to work out a photometno 
method of measuring the relative abundance of 
isotopes This work is by no means complete, but 
has recently reached a stage which justified an 
attempt on the mass spectrum of this very precious 
material The procedure was the same as with 
ordinary lead methide, but the general conditions of 
the discharge tube, etc , were not so favourable, so 
that the spectra obtained are weaker 

The mass spectrum consists of a strong line at 206, 
a faint one at 207, and a still fainter one at 208 The 
last is barely visible to the eye, but easily distinguish 
able on the photometer curves The impossibility 
of eliminating mercury limits the search for lighter 
isotopes, but there is not the least indication of 203 
or 200 Unfortunately, the experimental conditions 
all conspire to make the determination of the true 
relative intensities of the lines from the curve of 
photometer wedge readings too complex to be really 
trustworthy Calling the intensity of the strong line 
100, the mean of the best plates gives 10 7 ± 3 and 
4 6 ± 2 for 207 and 208 respectively As the only 
curve available for transforming wedge readings into 
intensities is one derived from krypton, these figures 
are probably both too high They correspond to 
percentages 86 8 9 3 3 9, and as the packing fraction 
is indistinguishable from that of mercury (0 8 x 10'*), 
the mean atomic weight deduced is 206 19, rather 
higher than that determined chemically for other 
uranium leads These figures have been comrauiu 
cated to Mr Piggot, ana when combined with the 
analyses of the mineral should enable its age to be 
fixed with considerable certainty 

There is. however, another point of view from which 
these results are of fundamental interest m connexion 
with the radioactive elements The line 207 is of 
peculiar significance It cannot be due to the 
presence of lead as an impurity, for m ordinary lead 
208 is about twice as strong as 207, neither can it be 
the product of radium or thorium It is difficult to 
resist the natural oonolusidn that it is the end product 
of the only other known disintegration, namely, that 
of actinium If this is so it settles the mass numbers 
of all the members of this senes, that of protactinium 
being 231 Extrapolation of the packing fraction 
curve suggests an atomic weight on the oxygen scale 
of 231 08 F W Aston 


Cavendish Laboratory, 
Cambridge, Feb 18 
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Origin of Actinium and Age of the Barth. 

By the kindness of Hr Aston, I have had the oppor 
tumty of inspecting his photographs showing the 
isotopes of lead obtained from the radioactive mineral 
brOggente As he concludes, it seems highly probable 
that the isotope of mass 207 is mamly due to aotimum 
lead, and that the aotimum senes has its origin m an 
isotope of uranium — a suggestion independently put 
forward by several investigators on other evidence 
Since six a particles are emitted in the suooessive 
changes from protactinium to the end product 
actinium lead, the atomic weight of protactinium 
should be 231 The direct determination of the 
atomic weight of this element number 91 now in 
progress in the laboratory of Prof Hahn in Berlin 
should afford a crucial test of the accuracy of this 
deduction 

In the light of this new knowledge and of the 
measurements made by Dr Aston of the relative 
intensities of the lead isotojies in the mineral, it may 
be of interest to consider its beanng on the origin of 
actinium and other problems We shall first discuss 
the probable mass of this new isotope, which for con 
venionce will be called actum uranium It seems 
simplest to suppose that its mass is 230, and that it 
undergoes first an a and then a ft ray transformation 
into protactinium The ft ray body is probably to be 
identified with uranium 1 , discovered by Antonoff, 
which has generally been regarded as the immediate 
parent of protactinium On this view, the successive 
transformations follow the order eSaft, where the a and 
ft changes alternate, and differ in this respect from the 
main uranium series which follow the order aftfta 
It is of course possible to assume that actmo uranium 
has a mass 239 and number 92, and is converted into 
a mass 235 of number 92 in consequence of an a ray 
change followed by two ft ray transformations, but no 
evidence has been obtained of the existence of such 
ft ray bodies, although a careful search has been made 
for them by Hahn and others 

An estimate of the period of transformation of the 
new isotope of uranium can be deduced on certain 
probable assumptions The ratio K' of the number 
of atoms of actinium lead to those of uranium lead 
can be deduced approximately from Aston’s measure 
ments, and we also know the ratio K — about 1/100 — 
of the number of atoms delivered in a mineral into the 
actinium series compared with the number passing 
into the radium senes If are the constants of 
transformation of actmo uranium and the mam 
uranium isotope respectively, it can easily be deduced 
\ c**- 1 

that K'JK = ^ where t is the age of the 

mineral from which the lead is denved We shall 
suppose for the purpose of calculation that ( is 10* 
years — an average estimate of the age of old primary 
uranium minerals Taking as a low estimate that 
K'= 7/100, it can be deduced from the equation that 
X 1 A*=10 8 Since the half-value period of trans 
formation of uranium is 4 5 x 10* years, it follows that 
the penod of actmo uranium is 4 2 x 10* years A 
larger value of K' lowers the period, while a higher 
value for the age of the mineral raises it 

Taking the penod as 4 2 x 10* years, it is seen that 
the amount of actino uranium is only about 0 28 
per cent of the main uranium isotope — an amount 
too small to influence appreciably the atomic weight 
of uranium as ordinarily measured The amount of 
actmo uranium at the tune of its formation taken aa 
IQ* years age oomes out to be 1 44 per cent 

There is another interesting deduction that can be 
made from th esp estimates It is natural to suppose 
that the uraiilum in our earth has its origin in the sun, 
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and ha# been decaying ainoe the separation of the 
earth from the gun Prom the work of Aston, it m 
known that with two exoeptions the most abundant 
isotope in an even numbered element is of even 
atomic weight If it be supposed that uranium, like 
other heavy elements, is formed from stellar matter, 
it is likely that aotino uranium of odd atomic weight 
would be formed m smaller auantity than the main 
isotope of even atomic weight Even, however, if 
we suppose they were formed in equal quantity, it 
can be shown that it would require only 3 4 x 10* 
years to bring down the amount to the 0 28 per cent 
observed to day 

If we suppose that the production of uranium in 
the earth ceased as soon as the earth separated from 
the sun, it follows that the earth cannot be older than 
3 4 x 10* years — about twice the age of the oldest 
known radioactive minerals In addition, if the age 
of the sun is of the order of magnitude estimated by 
Jeans, namely, 7 x 10i» years, it is clear that the 
uranium isotopes which we observe in the earth must 
have been forming in the sun at a late period of its 
history, namely, about 4 x 10* years ago If the 
uranium could only be formed under special oonchtions 
in the early history of our sun, the actmo uranium on 
account of its shorter average life would have practi 
cally disappeared long ago We may thus oonclude 
I think with some confidence, that the processes of 
production of elements like uranium were certainly 
taking place in the sun 4 x 10* years ago and probably 
still continue to day E Rutherford 


The Theory of Electrical Rectification 
It is an experimental fact that certain elootncal 
conductors, when connected in series so as to form 
a circuit, present a different resistance to currents 
flowing through them in opposite directions Ex 
amples are the electrolytic rectifiers, the crystal 
rectifiers, and the dry plate rectifiers recently de 
veloped In some cases the rectification undoubtedly 
is due to the oirouit itself being modified by the flow 
of the current Thus, for example, in an electrolytic 
rectifier a layer of oxide may be formed on one of the 
electrodes when the current is passing in a given 
direotion, obstructing its further now, while no such 
layer appears at the other electrode, made of a different 
material, when the current is reversed Thermo 
electric effects raav occasionally play a r61e too In 
crystal rectifiers, however, the rectification must in 
general be caused directly by the interaction of the 
crystal lattices with the conduction electrons (W 
Schottky, Zett f Phyt , 14 , 03 ; 1923 ) For it appears 
that they reotify alternating currents of frequency 
10*, and of the order of a microampere only (R Etten 
reioh, Phyt Zett , 21 , 208 , 1920), and the amount of 
substance ohemioally changed in an electrolytio action 
during a half period of such an alternating current is 
altogether too small to be made responsible for the 
phenomenon, quite apart from the fact that chemical 
changes would scarcely be capable of taking place 
with a frequency of 10’ As Ettenreich (I c ) remarks 
himself, tne thermoelectric explanation too is in 
validated by his exjienments The question an sea 
then as to what is the elementary mechanism under 
lying this kind of rectification 

The resistance of a metallic conductor is caused by 
the transfer of momentum which the conduction elec 
trons have gamed under the influence of the applied 
electric field to the ions of the crystal lattioe through 
collisions or, m the language of wave mechanics, by 
the scattering of the waves representing the condue 
tion electrons under the action of these ions Rectifica 
tion signifies here, therefore, a difference in the 
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scattering power of the circuit for electron waves 
travelling in opposite directions 

If in first approximation ws regard the ions in the 
lsttioes as fixed in space, we are led to study the influ- 
ence on a plane monochromatic electron wave of a field 
of force the potential V of which vamahee for x ■=* ± as , 
while in plane* parallel to the y t plane it is doubly 
periodic According to wave mechanics such a wave, 
representing a stream of electrons of definite velocity 
parallel to the wave normal, on encountering the 
potential V is partially reflected and partially trans- 
mitted We inquire then if the coefficient of reflec 
tion for a given V is the same for incident waves 
travelling m opposite directions It can easily be 
proved that even if the potential V is not symmetrical 
along the x axis, as m the case of a number of con- 
ductors m senes, there is no difference m the coefficient 
of reflection It is hence not possible to explain the 
rectification here considered on the basis of the assump- 
tion that the lomo lattices act on the conduction 
electrons like a field with a given potential V 

If now we regard the ions of the lattioe no longer as 
fixed centres of force, we come to investigate if there 
will be a difference in the scattering action on electron 
waves travelling in opposite directions, of particles 
bound to positions of equilibrium by restoring forces 
not symmetrical for equal and opposite displacements 
It can be shown by a perturbation method that in 
general the scattering is indeed different Asaym 
metrical binding of the ions, which, for some of the 
substances used in rectifiers actually has been ascer 
tamed even for the interior of the crystal by X ray 
analysis, will come mostly into play near the boundary, 
and to a still greater degree at the edges and comers 
of a crystal lattice This may be the explanation why 
some crystal rectifiers consisting of a metal point in 
loose contact with the crystal have their rectifying 
properties diminished or entirely spoiled if the point, 
is pressed tightly against its base, for in this process 
the shaip comers are flattened out From the view- 
point of the theory here set forth, there seems to 
exist the possibility of volume rectification in contra- 
distinction to surface rectification for crystals in 
which, even in the interior of the lattice, the ions are 
subject to restoring forces not symmetrical for equal 
and opposite displacements No experimental data 
appear at present available to show clearly the exist 
once of this effeot 

The proof of the reciprocity theorem for electron 
waves mentioned above, as well as a mathematical 
discussion of the difference in scattering caused by 
asymmetrically bound particles, will be given else- 
where R de L Kao NIG 

Physisch Laboratonum 
der Rijks Universiteit, 

Utrecht, Jan 28 


The Extermination of Whalss 

8m Sidney Habmeb, in an important paper (Lin- 
nean Society, May 24, 1928), directs attention to the 
wasteful way whales have been killed m the past and 
to the danger of exterminating them As regards the 
Greenland whale, the facts seem to be worse than Sir 
Sidney states 

Scoresby, speaking of its capture in the Greenland 
Sea, says towards the end of the eighteenth century s 
“A striking epoch in the history of the fishing arose ” 
“ two or three of the captains of the whale-fishing 
ships ” “ instead of being contented with two or 

three large fish and (instead of) considering five or six 
a great cargo, set the example of doubling or trebling 
the letter quantity ” 

The increased activity thus initiated (which doubt* 
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lew meant entering the ioe to an moreaeed extent) oer- 
tainly led to the capture of a very large number of 
whale*, but the statistic* of the fishing prove that they 
yielded only a low average of oil and that many of them 
were of small size 

In the Greenland Sea between 1792 and 1822 
Scoresby, senior, captured 533 whales and brought 
home (including some seal oil) 4684 tune of oil, an 
average (without deduotmg anything for seal oil) of 
only 8 7 tune (of 262 gallons, weighing about 17 cwt 
1 qr ) per whale against the 20 tons or more of the fully 
grown animals Again, in the Henrietta, in the three 
seasons 1792, 1795, and 1798, he captured 79, which 
only boiled 457 tune, or an average of only 5 6 tune 
per whale 

The statistics of the Peterhead fleet tell the same 
tale , m the twelve seasons 1805-1810, the ships of 
this fleet captured 868 whales, which (possibly molud 
mg some seal oil) yielded only 7 195 tune, or an average 
of only 8 3 tune per whale 
The young whales are less wary and more easily 
approached than the old, and as they are often found 
at the edges of large unbroken fields with only con 
fined spaces to rise and breathe in, their capture is 
usually easy , it was doubtless m favourable circum 
stances of this sort that m 1814 the Resolution caught 
44, whioh averaged only about 5 tons, and that the 
same year the crew of the John captured 13 at a ‘ fall,’ 
or without stopping to take a rest 

This wasteful method of carrying on the fishing soon 
made itself felt , up to about 1820 it remained pro 
duotive enough ana gave profitable employment to a 
large number of ships, but after that date it began to 
fall off, and but for the fact that the whalers had the 
seals to fall back on and were able to supplement their 
oatches of whales, and for a rise in the price of whale 
bone, the fishing m this region would have ceased 
nearly a hundred years ago 

The following figures are taken from the record of 
the Peterhead fleet 1 800-9, average number of whales 
per ship per voyage, 10 8 , 1810-19, 11 3, 1820-29, 
7 2 , 1830-39, 3 5 , 1840-49, 2 1 , 1850-69 1 7 
In the Greenland Sea the Greenland whale was un 
doubtedly brought to a very low ebb before its pursuit 
was abandoned , in the ’eighties we seldom saw more 
than one or two at a time and seldom more than a 
dozen or two in a voyage In 1890 only six were seen 
by all the ships, and in 1898 not a single one 

The following figures show how this branoh of the 
trade, notwithstanding the high pnce to which whale 
bone rose, continued to decline 1860-69 (disregarding 
a few killed by the Germans before they gave up the 
trade), 88 , 1870-79, 75 , 1880-89, 86 , 1890-99, 38 , 
1900-9 (four seasons no ships in pursuit of them), 28 
At Davis Strait the sequence of events was similar 
to that whioh took plaoe in the Greenland Sea In 
this inlet the fishing oommenoed m 1719, and so 
long as it was confined to the east or Greenland ’ side ’ 
the whales killed yielded a fairly high amount of oil 
(14 tons for the four years ending 1817) and must have 
been mostly of large size, but after the extension of the 
fishing to the 1 west aide ’ in 1820, consequent on Ross’s 
voyage, the whales killed yielded a much smaller 
amount and must have been mostly of small size , for 
example, in the three seasons 1832, 1833, and 1834, the 
Peterhead ships captured 415, whioh on an average 
yielded only 7 tune (equal to about 0 imperial tons) 
apiece, and m 1846 the Joseph Green killed 40, whioh 
yielded only 1 85 tons and a negligible amount of ‘ bone ’ 
This wasteful method of carrying on the fishing 
again quickly made itself felt, as the following figures 
taken from the records of the Peterhead fleet show 
1820-29, average number of whales per ship per annum, 
9 5 1 1880-8977 4 , 1840-49, 6 0 , 1850-59, 2 3 
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The figures for the period 1820-50 would doubtless 
be higher if the ships (sailing ones) could always have 
got through Melville Bay and reached the west side 
and Ponds Bay in time , and after the introduction of 
‘ steam ’ the figures again show an morease, but it was 
not long before they again began to decline 

In Davis Straits, as at Greenland, the whales were 
brought to a very low ebb, and it is very doubtful if 
they will ever recover the ground they have lost , the 
following figures speak for themselves 1870-74, total 
number killed, 724, 1875-79, 343, 1880-84, 350, 
1885-89, 70 , 1890-94, 77 , 1895-99, 58 , 1900-1904, 
68 , 1905-1909, 31 

In the Greenland Sea the smallest whales were cap 
tured north of latitude 79°, at any rate north of 78° (in 
May and June) and in Davis Straits mostly at the 
mouths of Lancaster Sound and Ponds Bay (in June 
and July), and if the whalers had refrained from cap 
tunng m these situations, these branches of the whale- 
fishery would undoubtedly have continued productive, 
and an interesting and valuable animal saved from 
almost total extinction Cannot the fin whales be 
protected in some such way ? 

Robert W Gray 

8 Hartley Road, 

Exraouth 


Retardation of the Ripening of Pear* by the 
Exclusion of Oxygen 

In view of the interest taken by growers and 
merchants m England and in South Africa in the pos 
abilities of a new process for the handling of quickly 
ripening pears in sealed tins or in sealed and punctured 
tins, the following observations on the behaviour of 
pears in an atmosphere of nitrogen may be of scientific 
interest and practical importance 

As a rule, pears are gathered whilst unripe and 
hard Tile yellowing, sweetening, softening, and 

s.. P i,A mii SSfcfST 



development of juiciness and final mealiness take 
place m storage In some varieties, such as the well- 
known Williams’ Bon Chretien or Bartlett, these 
changes are very rapid , in others, such as the Winter 
Nelis, they are slow 

If oxygen be withheld by sealing up pears in a gas 
tightoontawer over alkaline pyrogallol (an absorbent of 
carbon dioxide and oxygen) almost complete inhibition 
of the various macroscopic changes which are termed 
* ripening ’ is brought about 

We have in this way kept in a hard green condition 
for several months varieties of pears whioh in air at 
ordinary room or shed temperatures softened and 
decayed within a week or two The appearance of 
the fruit on removal after several months* storage in 
nitrogen was remarkable, being identical with that 
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shown by the fruit when placed in the sealed con 
tainer The pears, moreover, were edible and free 
from objectionable flavour, nevertheless they proved 
disappointing beoause they failed to yellow, npen, and 
develop juiciness and the typioal pear flavour 
The above is the result obtained in the extreme case 
of prolonged exposure to conditions of oxygen starve 
tion Practical and theoretical interest, however, lies 
in the fact that the retardation of subsequent ripening 
in air is a function of the time of exposure, so that by 
adjusting the time of exposure we can change a quiokly 
ripening fruit into a more slowly ripening one which 
may attain a quality equal to that of untreated fruit 
The original observation of this phenomenon was 
made by us several years ago Samples of fruit from 
some of the original experiments, together with the 
chart herewith presented, were exhibited m the 
Ministry of Agnoulture’s Demonstration Tent at the 
annual fruit show of the Eastern Counties Commercial 
Fruit Show Association held at Wisbech in the 
autumn of 1920 

An investigation of the effect of the variables — 
oxygen, carbon dioxide, and temperature — on the 
changes that occur in fruit during storage has since 
been earned out, and some of the results obtained 
have boon described in Kejoorts Nos 12 and 30 of the 
Food Investigation Board The rate of npening is a 
function of the concentration of oxygen and of the 
concentration of carbon dioxide over a considerable 
range Suitable concentrations of suh normal oxygen 
and super normal carbon dioxide can be obtained 
simply by restricting and regulating the ventilation 
of the stored fruit, and a crude method of doing this 
is to use a tin container with a small puncture in it 
Such a method is merely an extension to fruit in 
bulk of a mechanism with which each fruit is pro 
vided by Nature Ventilation of the interior of 
individual fruits is restricted by the presence of a 
relatively impermeable skin with numerous small 
openings (the lenticels), so that the oxygen concentra- 
tion m the internal atmosphere of a fruit such as the 
apple is always less than that in air, whereas the 
concentration of carbon dioxide is greater 

Franklin Kidd 
Cyan. West 

Low Temperature Research Station, 

Cambridge 


Regional Isostasy over the Oceans 
Important evidenoe that the isoatatio oompensa 
tion over ocean areas is regional, and not local, is 
furnished by the remarkable senee of gravity measure 
ments around the world made by Memesz in a Dutch 
submarine, the results of which have just been pub- 
lished by the Oeodetio Commission of Holland (^De- 
termination de la Pecan tear en Mer,” Delft, 1928) 
The provisional anomalies for 128 stations on the 
sea are given, reduced by several different methods 
One of these, the Hayford, is based on the hypothesis 
of complete local isostatic compensation These 
results add to the proof I have given that this hypo- 
thesis leads to appreciable error, as it is in conflict 
with known properties of crustal material 

Memesz made gravity determinations over the 
greatest ocean depths, including the Guam and 
Philippines Deeps of 8740 metres (5J miles) The 
station over each of these Deeps may be combined 
with a neighbouring shoal water or port station to 
form a pair, with greatly different ground elevations 
There are seven suoh pairs of stations, which have 
depth differences of from 3600 to 8740 metres, with 
horizontal distances of from 23 to 83 miles only 
These ocean pairs show the same effect that I first 
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pointed out in 1912 from similar land pairs of stations , 
when the Hayford anomaly for the valley station it 
subtracted from that for the high station the pre- 
dominating difference is distinctly positive, the 
differences are -t-0 119, +0 103, +0*048, +0 102, 
+ 0 045, -0 031, and +0 064 dyne. The positive 
difference is the effect of over-compensation of the 
high station and under-oompessation of the low 
station, resulting from the Hayford hypothesis The 
average effect for these seven pairs is +0 0016 dyne for 
each 100 metres difference m elevation, after reducing 
the water depth to its equivalent w crustal material 
This fact, ana a rough test, show that the results for 
these stations will be more consistent when a regional 
reduction is used This confirmation of regional isos 
taay by ooean observations is important, as these 
stations near the surface of the sea are more free from 
various suggested causes of local disturbance than are 
the corresponding land stations 

This work of Meineea and others shows that there 
is still a wide field for gravimetric research as to the 
earth’s crust To facilitate such research the reduo 
tion methods should be put in order They should 
have less confusing designations The most used re 
duction is variously called ' Faye,’ ‘free air,’ or ' eleva 
tion only,' but more often is not named at all ‘ Iso 
static,’ unqualified, is improperly applied to a method 
based on an extreme and untenable hypothesis , iso 
a taay is a general theory, there are already a number 
of lsostatic reductions, and there is no reason to re- 
strict this designation to a particular brand of isostasy 
Some degree of regional isostasy must be taken into 
account Agreement on a convenient unit designation 
for * g ’ is needed , ‘dyne’ is objected to, but ‘cm /sec *’ 
is an awkward expression for so important a unit 
In investigations involving so many possible variants, 
as do these affecting the earth’s crust, the value of 
differential methods should be recognised , one ex 
ample is the above method of using pairs of neigh 
bourmg stations, and another would be the study of 
ooean and land conditions by comparison of groups 
of level area stations nearly in one latitude, thus 
eliminating uncertainties in the basic formula! 

George R Putnam 
U S Department of Commerce, 

Washington, D C 
Deo 20, 


Pre- Paleolithic Implements 

In Nature of Feb 10, p 267, after some comments 
upon my recent paper in Proceedings oj the Prehistoric 
Society of East Anglia (vol 5, pt 3) on the further 
discoveries of Chellean implements derived from the 
base of the Cromer Forest Bed, it is stated that “ it 
may not be out of place to direct attention in this 
connexion to some remarks on the subject of tertiary 
man in Man for January ” 

I may, however, perhaps be permitted to express 
my disagreement with this conclusion To begin 
with, though the comments in Nature appear under 
the title “ Pro Palaeolithic implements,’* the specimens 
described in my paper mentioned above are definitely 
of pal neolithic age 

Secondly, as I have endeavoured to make dear on 
several occasions, I regard the Cromerian industries 
as of Early Pleistocene antiquity, and that therefore 
they can have no relation to any supposed problems 
as to the former existence of tertiary man 
Thirdly, rostro carinate implements had been super- 
seded by the hand-axe in Chellean times, and are, in 
consequenoe, almost unknown upon the foreshore 
sites under discussion, from which it follows that to 
attempt to involve the fundamentebly different speci- 
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mens from these sites in the ml H Smouldering bat 
much enfeeblsd controversy m to the haman origin of 
the rostro-oarinates it futue 
A perusal, on the pert of the writer in Natub*. of 
my papers on the flint implements from the Cromer 
Forest Bed should have made these various points 
abundantly olear J Reid Mona 

One House, Ipswich 

Dr H J H Fenton 

My friends OTHindWHM have given in 
Nature of Feb 16 a most sympathetic account of 
their late colleague, Dr Fenton Beyond the Uni- 
versity of Cambridge, however, there are not a few 
who would wish to pay tribute to his memory — especi 
ally to his greatness as a teacher It was my good 
fortune to know Fenton almost intimately from an j 
early date We were fellow examiners in natural 
science at Cambridge and together gave the present 
master of Pembroke the degree which he has since so 
well shown to be a proper apprissement it ib always 
interesting to have early judgments verified 

Fenton was never a mere teacher of soienoe A 
man of truly scientific mind, he sought to train his 
pupils to be scientific, something very different 
Never a believer in gods, a hater of dogmatism, he was 
careful to present each problem in its varied aspects, | 
asking his hearers to balance the evidence for and 
against any particular conclusion — leaving them, 
having paid their money, to make their own choice, 
then with reserve He did this with an air of aloof 
ness, in an apparently affected, lackadaisical but 
actually very deliberate way, which was most arrest 
mg , time was given for what he said to soak in, a 
challenge to consider hia argument Fluent lecturers 
are rarely good teachers I remember my son, as a 
medical student, being deeply impressed by his teach- 
ing — picking him out as the one lecturer worth hear 
ing If there were only a few teachers suoh as he was, 
the position of our science would be far higher , it 
would be a judioious and logical discipline 

Fenton’s discovery of dihydroxymaleic aoid— a true 
discovery — was one of the most masterly pieces of 
experimental work ever done, the importance of which 
has yet to be fully appreciated Having in some way, 
in early days, fallen foul of authority, outside the 
Chemical Department he was never held in favour 
This he bitterly resented His queemess was not a 
little due to the failure of the powers that were to 
aooord him the sympathetic recognition which he knew 
was owing to his services and achievements Let us 
hope that someone will come forward as his bio- 
grapher and display his method in all necessary detail 
Hentiy E Armstrong 


An Iodine Liberator from Laminaria 
The evidence whioh Prof Dillon brings forward in 
hie letter (Nature, Feb 2, p 181) does not entirely 
warrant his conclusion that the agent present in an 
acidulated extract of Laminaria fronds which liberates 
iodine from potassium iodine is an organic substance 
Inorganic oxidising agent* exist, dialysable but 
relatively heat-labile in presence of organic matter, 
whioh might ooour m his extract, and would aocount 
for his experimental findings One of these, sodium 

£ r potassium) todate, which in pure aqueous solution 
quantities containing only 0 ly iodine, or even 
less (>= 10'* gm.), will liberate, in presence of slight 
exoess of potassium iodide and dilute sulphuric acad, 
free iodine in anflloient amount to be detected by 
■baking the reaction mixture with a drop of ehloro 
form, or by the addition of staroh solution In view 
of the targe quantity of iodine in various states of 
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combination in these akps, and the relative ease with 
whioh iodate may be formed, the presence of smalt 

Q uantities of this salt is not altogether unlikely 
odate and iodide oould oo exist in the neutral or 
faintly acid environment of the algal tissues, but would 
react when the tissue or tissue extract was rendered 
distinctly aoid 

If results obtained using mammalian tissue extracts 
are any guide to the behaviour of plant extracts, there 
is little doubt that a very minute addition of an iodate 
to the Laminaria extract would reveal itself as a 
potent ‘ iodine liberator,’ would be dialysable, and 
would have the same order of heat-lability as was 
found for this agent by Prof Dillon The original 
extract would probably be found to be rather lees 
active than the outer liquid after dialysis, since the 
former contains organic substances of high molecular 
weight which would be expected to combine readily 
with traces of free lodme, and thus inhibit to a greater 
or leaser degree the phenomenon of iodine liberation 
It would appear that iodate, at least, should be shown 
to be absent before the organic nature of the iodine 
liberating agent can be satisfactorily maintained 

H D Kay 

Medical Unit, 

London Hospital, 

Whitechapel, E 1, Feb 8 

Unified Field Theory of Electricity and 
Gravitation 

May we be permitted to direct attention to a certain 
aspect of Einstein’s three recent papers ( Berliner 
Benchte, pp 217, 224, 1928, Feb 1929) on distant 
parallelism which came to light in a discussion with 
Prof D J StruikT The avowed aim of these papers 
is to develop an improved unified field theory of 
electricity and gravitation A much more pressing 
need of general relativity theory is a harmonisation 
with quantum theory, particularly with Dirac’s theory 
of the spinning electron Oq the basiB of Levi 
Civitk’s parallelism the task seems hopeless, inasmuch 
as we have no adequate means of comparing spins at 
different points On the other hand, the notion of a 
parallelism valid for the whole of apace and of 
Einstein’s » uples enables us to cany over the Dirac 
theory into general relativity almost without altera- 
tion All that we need do is to interpret Dirac’s 
p,,p,,p,,p, not as differentiation with respect to four 
variables defined throughout space time, but 

as differentiation along the lines of the quadruple 
(Einstein's ' 4 Bern ’) That is, the quadruples need 
not be integrable so as to furnish us with a oo ordinate 
system throughout spaoe, for suoh a co-ordinate 
system is absolutely inessential in the proof of the 
invariance of Dirac’s equations under a Lorentz 
transformation 

In other words, the quantities ‘h\ of Einstein seem to 
have one foot m the macro mechanical world formally 
described by Einstein's gravitational potentials and 
characterised by the index X, and the other foot in a 
Minkowski an world of micro mechanics characterised 
by the index e That the micro mechanical world of 
the electron is Minkowski an is shown by the theory of 
Dirac, in which the electron spin appears as a conse- 
quence of the fact that the world of the eleotron is not 
Euclidean, but Mmkowskian This seems to us the 
most important aspeot of Einstein’s recent work, and 
by far the most hopeful portent for a unification of 
the divergent theories of quanta and gravitational 
relativity Nobbebt Wieneb 

M 8 VaXjIiABta 

Massachusetts Institute of Technology, 

Cambridge, Massachusetts, USA, 
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The Electronic Charge e 
Paor A S Eddington has recently (Pro o Roy 
Soc , A, 128, 308, Jan 1929) deduced a theoretical 
value of 136 for the well known ratio he/ 2re* The 
reciprocal of this ratio is usually denoted ‘ the fine 
structure constant a ’ Without presuming in any 
way to judge the theory on which this value is de 
rived, I should like to make a few remarks as to the 
numerical result The value of the velocity of light 
c is known with great accuracy (c = 2 99796 ± 0 00004) 
On the other hand, the value of the Planck constant 
h depends primarily upon the value of the electronic 
charge «, and the probable error in h is almost entirely 
due to the probable error in e Every method for 
evaluating h involves s to a positive power varying 
from unity to two The average power depends upon 
the adopted relative weighting of the different methods 
These facts regarding the connexion of e and h I dig 
cussed some years ago (Phye Rev , 14, 361 , 1919) 

I am at the present moment just finishing a critical 
investigation of the probable values of the general 
constants of physical science and a detailed account 
of this work will be published shortly At the present 
time my adopted value of h depends, m the mean, on 
the 1 236 power of e Hence the rot to h/e* vanes as 
1 lefi ,u The change in this ratio demanded by 
Eddington’s theory is approximately 1 per cent down 
ward (0 94 per cent, using my own adopted values of 
e, h, and c) Accordingly, suoh a change requires an 
increase in « of approximately one and one quarter per 
cent, and a resulting increase in h of about one and 
one half per cent, in contrast to a one half per cent 
increase in e (and no change in h) assumed by Eddington 
as required In ray opinion the commonly accepted 
value of e has a probable error of roughly 0 1 per cent, 
and it is accordingly extremely improbable that the 
true error is more than twelve times aa great 

Raymond T Bibge 
University of California, Feb 2 


The Boundary of the Solar Chromosphere 

The question of the sudden ending of the chromo 


finally by observation Mr i 


PA Taylor and Mr MoCrea up to a height of 
nearly 100,000 km above the sun’s limb was thought 
to be an ordinary chromospheric line The tangential 
slit happened to fall across a high prominence and the 
measures refer to the portions of the slit lying on the 
prominence, which gave a regular fading away with 
height , one or two obvious bnghtemngs had to be 
ignored, where structure m the prominence compli 
oated the issue These points were easily recognised m 
the picture of the prominence shown in the second flash 
spectrum Which was obtained -with an objective prism 
The difficulty of the scattering of light m our atmo 
sphere is not easy to meet, but evidence from our 
other plates, for example, the objective prism spectra, 
does not point to any senous trouble in our case We 
had the good fortune to observe the sun in a perfectly 
dear hole in a somewhat cloudy sky Messrs Miller 
and Marriott, half a mile away, observed through 
thin haze The heights of the chromospheric lines 
proper, which we published, were taken from the arcs 
given by the objective prism spectrograms of the flash, 
and these would not De seriously affected by light 
' ' " r , it may be added 

• fJumey’s views 

F J M Stbatton 

Feb 18 C R Davidson 
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An Isotope of Oxygen, Maee 18 
The weak doublets of the atmospheric absorption 
bands of oxygen have been found to originate from a 
molecule consisting of an oxygen atom of mass 18 
combined with one of mass 16 The interpretation 
recentlv published by Mulhken (Phye Rev , 82, 880 , 
1928) for the strong bands holds in every detail for 
the weak band The lsotopio rotation-zero point 
vibration doublets have been calculated by means of 
the equations of Loomis (Bull Nat Ret Council, 2, 
chap v , 1926) and the atmospheno absorption data 
of Dieke and Baboook (Proc NAS, 18, 670 , 19271 
The vibrational frequency used for the lower state is 
that calculated by Birge (Bull Nat Rea Council, 2, 
232 , 1 927 ) from the available data From the above, 
the formula for the separation of the isotopio doublets 
m the four P and four R branches is as follows 


hrf =212 + 0 0S66[S # m* - p’m* 

- B'(m - 1)* + fi'(m - l) 4 ] 
Am = 2 12 + 0 0566[B'm* - (i'm< 

87 u -R'(m+ l)* + ^(»a+l)‘] 


The constants as given by Dieke and Babcock are 
P'= 1 438 ?' = 6 31x10 * 

B- = 1 300 p = 5 78 x 10-* 

The average deviation of observed minus calculated 
separations is - 0 05 cm The maximum deviation 
is - 0 13 cm 1 This is well within the limit of 
accuracy of the data No other isotope of oxygen 
combined with an atom of mass 16 will satisfy the 
data The data show that the normal state of the 
oxygen molecule has one half unit of vibration in 
agreement with the wave mechanics theory 

W F Giatjque 
H L Johnston 

Department of Chemistry, 

University of California, 

Berkeley, Cabfomia 


Intercombinations In the Arc Spectrum of Carbon 
Prof A Fowler and E W H Selwyn have 
recently classified the lines of the arc spectrum of 
carbon, and identified triplet aa well as singlet terms, 
but no lnteroombinations have apparently been 
obtained Recently I took a heavy arc spectrum of 
Aoheson graphite in the region X2000, and obtained 
a number of lines, some new, and others recorded by 
previous observers like McLennan, Hutchinson, and 
others I was able to identify the following inter 
combination lines 

Cluaification. Transition 

61313 >25, -»P, (2 L % *tr-LJi x ) 

61356 >25, -»P, ( .. ) 

39862 >#„-»?, ( „ ) 

This enables us to calculate the exact differences 
between the fundamental levels *P 01 , and l D v l S t of 
2 L, We get *P, ->&„= 20474, while according to 

Fowler and Selwyn it is 21142 Taking Fowler’s l D. 
value as the more correct, the values of fundamental 
*P terms have to be decreased by 667 cm -* We 
have also hues conforming to the inner-transitions 
(LtLp-4 — LjZL t ) , from the new lines I have also 
obtained identification of some of the (2L 1 L t Af, 
< — L,2L t M’ I ) transition lines 
The frequency difference *P, - > 5,0 20474 oorre 
sponds to the wave length X4884 2, ana I could get no 
such line in the coronal spectrum 

Dattatbaya Shbidhab Jog 
Physic# Department, 

Allahabad University 
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Aspects of Fossil Botany 1 


By Dr D. H 
I Febns an i 

T HE fact that many of the well known fern 
like fossils of the Carboniferous formation 
were not ferns at all, but true seed-bearing plants, 
has long been familiar to students of paleobotany 
It is a quarter of a oentury since the recognition 
of the seeds of Lygxnopterxa oldhamxa by Prof F W 
Oliver first led to the institution of the class 
Ptendospermese, or, in popular language, seed 
ferns Yet, after this lapse of time, and m spite 
of all the attention given to the subject, much still 
remains obsoure We are still ignorant of the 
relation between true ferns and seed ferns, either 
as regards their respective importance m Carboni- 
ferous times, or the degree of affinity between them 
The early disco ve nee, in Lygxnopterxa, Neuro- 
pterxa, Aiuxmxtes, and Dxckaonxtea, cast doubt on 
such extensive groups of supposed ferns, that the 
impression was soon created that a majonty of the 
Carboniferous ‘ ferns ’ were, m reality, seed plants 
At the present time even the great tree-ferns, the 
so-oalled Marattiacem of the Coal measures, are 
called in question Were they ferns or Ptendo 
sperms ? 

Since the original discoveries of 1903-6, a number 
of additions have been made to our knowledge of 
eeed-beanng plants of fem-hke habit Cases of 
direct continuity of seed with frond have been 
demonstrated in a further species of Neuropterxe, 
in a SphenopUrxdxum and m a Sphenoptena, the 
two latter of Lower Carboniferous age Prof Halle, 
in his important investigation of the fossil flora of 
China, has already discovered five new cases of 
the kind, in the Permo Carboniferous beds of the 
Province of Shansi, m northern China One of his 
discoveries must be specially considered, for it has 
a direct bearing on the position of the supposed 
Marattiaoe* of the period 
The plant is Pecoptena Wongu (named after a 
Chinese oolleague) There seems to be no doubt 
that one seed at least is attached to the rachis of 
the frond, while others are so grouped as to suggest 
a connexion The seed is an ovoid body about 
7 mm in length The case is a critical one, for 
the new species is almost identical with the well 
known P Mxlionx, which has the fructification of 
Aateroiheca and is therefore referred to Marattiace- 
ous ferns If it were positively known that P 
Wongu bore the sporangia of Aaterotheca as its 
male organs, the new species would afford the 
strongest evidenoe in favour of the transference of 
the Carboniferous 1 Marattiaoem ’ to the Ptendo 
sperms 

In Nystroemxa, a new genus, both sporangia and 
seeds were found, on distinct specimens, almost 
certainly belonging to the same plant This plant 
thus appears to bo one of the rare and fortunate 
instances in which both sexes are known in the 
same Ptendosperm 

* B*Md upon » (hart count o< lecture* dtUrtred at Unlventtjr 
CoDagft, London, Ust lutoam. 
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The most important, however, of the new 
Ptendoe perms is undoubtedly the American genus 
Eoapermatopterxa, described by Miss Ooldnag It 
is of Upper Devonian age, and is thus the oldest 
known seed bearing plant To avoid repetition, 
Eospermaioptens will be considered in the following 
article, devoted to early floras 

The male or pollen-bearing organs of the Ptendo- 
s perms are of special importance in the present 
survey, for it is chiefly on them that the comparison 
with the contemporary tree ferns, the so called 
Marattiacese, depends 

The original discovery, by Kidston, of the Crosto 
theca fructification of Lygxnopterxa is well known 
The fertile pinnules are oval leaflets bearing pen 
dulous sporangia or pollen sacs on their lower 
surface The peculiar feature is the bilocular 
structure of each pollen sac, a point difficult to 
demonstrate in the imperfectly preserved material 
Indirect confirmation is, however, afforded by 
clearly bilocular sporangia observed by Prof Oliver 
m petrified specimens of other fructifications Some 
doubt has been oast on the identification of the 
frond , Zeiller, however, accepted it as the foliage 
of Lygxnopterxa The genuB Telangxum, founded by 
Dr Margaret Benson, differs from Crossotheca in the 
sporangia standing erect on the end of the stalk, 
instead of being pendulous Dr Benson thought 
that her species, T Scottx, was the male fructifica 
tion of Lygxnopterxa oldhamta It may have be 
longed to some allied plant, but the sporangia 
are not bilocular Various other fructifications, 
preserved in the form of impressions, have been 
referred to Telangxum and regarded as the male 
organs of Ptendoa perms 

Our knowledge of the supposed male fructifioa 
tions of seed ferns is often unsatisfactory, owing to 
the obsounty of fossils preserved as structureless 
impressions Kidston’s case of Neuropterxa Car 
penlxerx is one of the best, for here the fertile 
pinnules are on the same frond with the stenle 
leaflets, differing somewhat from them in shape 
The densely packed sporangia contain a quantity 
of spores — no doubt the pollen grains In Potonxea 
the large orbicular discs nave been shown to bear 
sporangia This genus probably represents the 
male fructifications of species of Neuropterxa 

It may be said that the polliiuferous organs of 
the Ptendosperms, where known, are almost con 
stantly borne on specially modified pinnules or on 
a naked rachis The only case in which they have 
been found, as it appears, on the unaltered frond, 
is that of Dxclcaonxtea Pluclcenetx, to which we shall 
return 

It has hitherto been generally assumed that 
there existed, in Carboniferous ana Permian times, 
a considerable body of true ferns, Bide by side with 
the Ptendosperms, or seed-plants of fern like habit 
The true ferns were regarded as including three 
groups, the Prknofilioes, the great tree ferns of the 
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Upper Carboniferous, and a few others, such as the 
Permian Osmundaoese 

The Primofihces are undisputed, and so are the 
Osmundacese of the late Palseoroio The great 
problem is that of the tree ferns commonly referred 
to the Marattiaoese These plants had tall stems, 
reaching at least 60 feet m height, clothed with a 
felt of descending roots The highly compound 
fronds were of the Pecoptens type, resembling 
species of Cyathea among living ferns The stems, 
known as Caulopterxs or Megaphyton by their ex 
ternal features, as Psaronxus when the structure is 
preserved, bore the large and conspicuous leaf 
bases, and had a completely fern like anatomy, 
usually with many concentric steles There is a 
eneral, though not an exact, anatomical resem- 
lance to the recent Marattiace®, and this is also 
shown in the polyarch roots 

The fructifications, in most cases borne on the 
underside of the fronds, are also Marattiaceous m 
type, the sporangia of each group being united 
together in various degrees, to form synangia In 
most of the genera the sporangia are grouped about 
a centre, the synangium thus being more or less 
circular, as in the recent Kavlfussxa In Ptycho 
carpus they are completely united, and so also in 
a genus Cyalhotrachus, discovered by Prof Watson 
In Asterotheca, of which many species are known, 
the sporangia are only slightly connected at the 
base, and the synangia are seated directly on the 
frond In Scolecopteng the arrangement differs 
in the fact that the synangium (of four or five 
sporangia) is borne on a definite pedicel In 
Acxtheca, often included under Scolecopterxs, a 
pedicel is present, but the sporangia are not seated 
on it but merely fixed around it 

I have recently observed a new species of 
Scolecopterxs, and propose to name it 8 Oliver*, 
after Prof Oliver, who brought the material in 
which the specimens occurred from Autun The 
sporangia are elongated, regularly four m each 
synangium , the most characteristic feature of the 
new species is that each fertile pinnule is immedi 
ately Bubtended by an apparent sterile pinnule, 
exactly fitting on to its lower side It is probable 
that the two bodies are parts of one and the same 
pinnule, strongly incurved on itself 
So far, everything in these plants seems fern 
like and much suggests the Marattiaceae Yet the 
highest authority, Dr Kidston, m his latest work, 
expressed grave doubts as to the nature of this 
group His opinion is stated m his great senes of 
memoirs on the “ Fossil Plants of the Carboniferous 
Rocks of Great Britain,” which were m course of 
publication at the time of his death In his first 
memoir, Dr Kidston was still inclined to accept 
the current view, for ho then thought it tolerably 
certain that the typical Pecoptends, with exannu- 
late sporangia united into synangia, were ferns 
(Part 1, p 17 , 1923) In a later memoir, issued 
the same year, his tone is more doubtful, but he 
still allowed that Asterotheca and probably a few 
other Carboniferous plants that bear exannulate 
sporangia “ may be Marattiaceous ” (Part 4, p 277) 
In the next memoir Dr Kidston left the systematic 
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position of Asterotheca an open question, but added 

The generic differences which separate Scoleco- 
ptens from Asterotheca are those of degree rather 
than of structure The former genus I believe to 
be more probably a Pteridoeperm than a fern ” 
(Part 6, p 483 , 1924) Thus one important genus 
was already given up, and it was becoming clear 
that its companion must follow Lastly, in the 
final memoir so far issued, Dr Kidston stated 
that the affinities of Acxtheca seemed to him to be 
PtendospennouB, and if so, that he oould not Bee 
on what grounds Asterotheca and Scolecopiens could 
be exoluaed from the Ptendosperms “ It would 
therefore appear that the evidence in support of 
the occurrence of Marattiaceous Ferns in Carboni- 
ferous times rests on supposition, rather than on 
satisfactory proof ” (Part 6, p 538) * 

We thus have to face the question whether true 
ferns (apart from the special group of the Pnmo- 
filices) existed m the Carboniferous penod We 
can come to no conclusion, but may briefly sum 
up the arguments on either Bide In favour of 
fern affinities of the plants m question we have 

(1) The habit (unimportant, for undoubted Pten- 
dosperms arc just as fern like) , (2) the fructifica- 
tions, almost the same as m living Marattiacero, 
and, as in them, usually borne on the ordinary 
frond , (3) the anatomy of stem and root, both 
altogether like that of ferns, and especially of 
Marattiaceae 

Thus, in every respect, these Carboniferous plants 
appear like ferns But the following are the argu- 
ments on the Ptendosperm side 

(1) The resemblance of the synangia of these 
plants to those of Telangium this appears to be 
the point which chiefly influenced Kidston, Teian 
gtum being regarded as the male fructification 
of certain seed ferns , (2) Crossotheca, known in 
one case to have been the male fructification of a 
Ptendosperm, also occurs on Pecoptond fronds , 

(3) Dxcksonxtes ( = Pecopterts Pluckenetx), once uni- 
versally accepted as a fern, probably Marattiaoeous, 
is now known to have been a seed bearing plant , 

(4) the instance of Pecoptens Wongxx, already dis 
cussed, may prove to be conclusive, but the case 
is not yet closed 

Dxcksonites is at present the only plant of the 
so called Marattiaceous group which has been 
definitely proved to be a Ptendosperm It is 
therefore of cntioal importance The pollen bearing 
organs are somewhat obscure They appear to 
have been borne on the ordinary leaflets and to 
have consisted of tufts of sporangia, which Kidston 
compared to the synangia of Tekmgxum It would 
be of the utmost value to learn the anatomy of 
Dxcksonxtes to compare with that of Psaronxus, the 
type of stem referred to the ' Marattiaceae ’ In 
the absence of such knowledge, a comparison of 
the cutioular structure might throw light on the 
question If Dxcksonxtes showed complete agree- 
ment with the remaining “ Marattiaceae,” we could 
scarcely doubt that all alike were Ptendosperms 
This, however, is not yet proved 

In the meantime, an anatomist must oontinue 

* F*rU 6 sod fl were lamed poetliuraoualy 
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to be influenced by the old anatomical evidence had become Spermophytee ” or an independent 
from the completely fern-like structure of the line of descent, cannot be settled until we know 
Paarontua stems and roots If Paarontua belonged whether the tree ferns of the Carboniferous were 
to seed plants, comparative anatomy would be ferns mdeed or seed plants simulating them 
discredited Yet it has proved its value, for it A seed bearing Paarontua would go far to re- 
was anatomical data which first put us on the track auscitate the former hypothesis, which of late 
of the Ptendosperms, before tne seeds were dis years has seemed the less probable of the two 
covered No such caso, however, is as yet demonstrated 

The question of the evolutionary relations of the The whole question is in urgent need of further 
Ptendosperms, whether they were “ ferns which investigation 


Geometrical Art in South-east Europe and Western Asia 

Bv Prof John L Myres 


B ETWEEN the vivid naturalism of Minoan art, 
the mature style of Crete and the South 
ADgean in the later Bronze Age, and the serene 
idealism of Hellenic art, in the great centimes from 
the sixth to the third, intervenes a style profoundly 
contrasted with both, popularly known as the 
Geometric Style of the Early Iron Age It m 
hen ted something from Minoan art, and contn- 
buted more than appears at first sight to Hellenic , 
but m its matunty it was the negation of all that 
either Minoan or Hellenic craftsmen aspired to 
express Such a group of facts, or sequence of 
events, presents a problem as fully worthy of 
scientific treatment as any crisis in geology or 
natural history the problem, namely, of the 
apparitions and disappearances of geometrical art 
in the lands around the Greek archipelago For th e 
geometrical art of the Early Iron Age was not the 
only such occurrence , and its significance is best 
appreciated by comparison with other geometrical 
styles 

What we call style is approximation to a standard 
of achievement , and perfection of style is beauty 
in art Geometrical styles come into being in 
various ways In primitive Crete, as in other parts 
of the Mediterranean, vessels of clay were deco 
rated with ornaments which were linear because 
incised, and rectilinear because they imitated 
basketry Such skeuomorjphic ornament is not 
4 geometrical ’ so long as its imitative intent is 
obvious , it becomes so as this intent is superseded 
by appreciation of the linear designs as pure forms 
and spatial constructions Before this stage was 
reached in Early Minoan art, these linear designs 
were superseded by more or leas naturalistic repre 
sentations of plants and animals, scarcely restricted 
at all except by the surface of the decorated object 
Similarly, the painted pottery of Thessaly, 
probably derivative from a widespread Ukrainian 
culture between Danube and Dnieper, is decorated 
with lines and bands the prototypes of whioh— 
textiles or leatherwork — are uncertain, but the 
application of which, with utter disregard of the 
forms of the vessels, is the antithesis of early 
jEgean ' skeuomorphs ’ This primitive style also 
perished early (with one possible exception) in con- 
flict with the paintless ‘gray ware’ of Orchomenus, 
and the almost pointless ‘ smear-wares ’ (Urfimtas) 
of the Greek mainland 

1 Summary of • dlMOone U th# Royal Institution on Vrlday E«b 1 
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East of the ASgean, in the heart of Asia Minor, 
another painted linear style, still imperfectly 
known, mfluenced Syria and Cyprus late in the 
Bronze Age It may be connected either with the 
Ukrainian culture or with that of Susa and other 
sites in the Persian hills and early Babylonia It 
does not, however, seem to have affected the coast 
cultures of tho ASgean until the Early Iron Age, 
and even then but slightly 

After great naturalistic achievements, Minoan 
ornament declined into mechanical and conventional 
abbreviations, and broke up into numerous local 
schools, during the troubled centuries from 1400 
B c to 1100 b c or later , and it is as tho sequel to 
this artistic collapse that the Greek geometrical 
style comes into being It has been commonly 
supposed that the new style was introduced into 
Greek lands by ‘ northern invaders ’ from beyond 
the Danube, or at all events from Danubian 
countries But recent discoveries, especially in 
Macedonia, have shown that, though an invasion 
occurred about 1100 b 0 , its range was restnoted, 
its effects were transitory, and the culture it intro 
duced temporarily had no geometrical elements, 
other than a fondness for compass drawn con- 
centric circles, which had a fairly wide vogue m the 
mature geometrical repertory of the ASgean, and a 
far more general popularity m the contemporary 
art of Cyprus, where there is some reason to suppose 
that it arrived overland through Asia Minor from 
the same south east European source A second 
suggested source for the geometrical style of the 
Aegean is in certain scattered and belated survivals 
akin to the primitive Thessalian decoration, which 
have been detected m north western Greece and 
as tho ‘ Dorian ’ invaders of peninsular Greece were 
traditionally derived from this region, these may 
represent the decorative style which thej had before 
they came south 

It is difficult, however, to reoonoile this explana- 
tion either with the sequence of styles m stratified 
deposits at Sparta, the most purely Donan state m 
histone Greece, or with the geographical distnbu- 
tion of more or less geometrical styles in the South 

S san, or (most significant of aU) with the very 
y and emphatic outbreak of geometrical art m 
Attica and its neighbourhood, which traditionally 
had been the refuge and rallying ground of non- 
Donan and pre-Donan elements from all parts of 
the invaded area That the colonies propagated 
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overseas by these ‘Ionian ’ refugees in conjunction 
with inhabitants of Attica itself did not share in 
that geometrical outbreak , is explained if it occurred 
after their founders had left Attica , and this is 
in accord with the contrast between Ionian and 
Attic types of safety pin, and other elements of 
oulture, and the similarities between Attio safety * 
pins and those of other districts where geometrical 
styles were established more or less effectively 
Provisionally, therefore, the geometrical style may 
be regarded as an indigenous and local creation of 
that area of east central Greece where the dis 
turbanoe and intermixture of older elements in the 
population seems to have been most intense , and 
as the artistic expression of the view of life en 
forced by the stresses of that crisis 
Characteristic of all geometrical art is the abstract 
quality of its ornaments they represent no longer, 
nor even symbolise, any natural object, but have 
value through their mere forms or the relation 
which these forms bear to other forms which 
comprise them Frequently an ornament and its 
background counterchange their functions , and 
secondary patterns emerge, such as the ‘ key fret ’ 
and ' wave-ooil,’ wherein it cannot be said that 
there is neither design nor background, but only a 
positive and a negative element — for example, a 
black and a white — the combination of which is the 
pattern In this aspect the Greek geometrical 
style was not so much a tradition as an invention , 
the first self-conscious, rationalist style m the 


An Epic c 

M R JAMES MORTON is an artist, an enthu 
Blast, and a man of imagination, and yet he 
has ohosen to be a textile manufacturer With 
such a oombmation of qualities, there is little 
wonder that within scarcely more than two decades 
he has been responsible for an amazing change m 
the standard of colour fastness as applied to woven 
fabnos More than to any other man do we owe it 
to him that to-day the colours of our fabrics are as 
sound and as permanent as the fibres of which they 
are made The story of this development and 
that of the necessary dyes is unfolded m simple and 
almost poetic language m a paper read recently 
before tne Royal Society of Arts * , it is one whion 
should be read by every student of the present 
generation as worthy of ranking with similar 
stones of the great achievements of inventive 
industry in the past 

It was m 1902 that Mr Morton, whoee firm were 
makers of high-class furnishing fabnos, was un 
pressed by the fugitive nature of the colours used, 
and in consequence was led to make exhaustive 
fading tests on coloured textiles from every source 
The uniformly adverse result of these was stagger- 
ing It led Morton to institute a constructive 
campaign which has definitely left a permanent 
impression on the textile trade of the world The 
scheme was to amve at a range of colours, however 
small, from which fabrics could be prepared and 

1 HUtory of the Development of Fut Dyeing tod Dree A peper 
read Moire the Boyml Society of Art* oil Wednetdoy, Feb £0 

No 3096, Vox, 123] 


history of art The mere surface of the object, at 
the frontier between being and not being, pltnum 
and void — the form of the object, in complete 
abstraction from its substance — becomes itself the 
subject of artistic treatment , anticipating, and 
perhaps preparing the way for, the philosophical 
treatment of the same antithesis between form and 
substance 

A second characteristic is the rhythmical quahty 
of the means employed to distinguish part from 
whole — the ‘ many ’ from the 1 one ’ which they 
constitute — and attention is directed to the relation 
between the geometnoal art of early Greek crafts- 
men — including the temple architects — and the 
metrical inventions of epic and lync poetry, the 
only other aspects of the higher life of that age 
which havo been preserved 

Thirdly, the geometnoal experiments m com- 
position and artistic structure in two dimensions 
(whereas the fneze compositions of the Near East 
and Asiatic Greece, however elaborate, were essen- 
tially in linear series) initiates the progress of 
Attic and Argive schools of design, of architecture, 
and eventually of sculpture towards the ideals so 
nearly attained in the sixth and fifth century to 
types of literary compositions best illustrated by 
Attic tragedians and the fifth century historians , 
and to remarkable experiments in political recon- 
struction of certain Greek city states, and philo- 
sophical analysis of the structure of society and of 
Nature itself 


Fastness 

guaranteed against fading from sunlight or ordinary 
washing These, under tho descriptive name of 
‘ Sundour ’ fabrics, were first distributed by Messrs 
Liberty m 1904 The early palette had a modest 
range of colours , it was greatly helped bv the dis- 
covery in Germany of the first of the indanthrene 
vat colours about this time, whilst, m turn, the 
scope for these vat dyes was greatly increased by 
the market which the ‘ Sundour ’ fabrics had helped 
to create for them 

By 1914 the fadeless fabric business was firmly 
established with a world wide reputation, when on 
the outbreak of War the manufacturers found 
themselves suddenly deprived of the supply of 
German dyes How Morton first visited other dye- 
making concerns to learn their intentions in regard 
to the vat colours, and how he eventually set to 
work to make indanthrene blue and yellow for 
himself, must be read m the original paper Such 
dauntless energy as he displayed was bound to 
succeed, particularly when coupled with a full and 
proper appreciation of scientific research Next fol- 
lowed the manufacture of Solway Blue — the fastest 
of the acid wool colours — and then in 1919 Morton 
returned from having established his dye processes 
in America with the British rights of the air oxida- 
tion prooess for the manufacture of phthalio an- 
hydride from naphthalene He tells how his 
chemists did not at first value this, but that during 
the slump in 1920 and 1921, following the Sankey 
judgment which so nearly destroyed tie infant dye 
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industry, tune was available to study its properties 
more fully As a result the conversion of the 
anhydride into benzoyl benzoic acid and the trails 
ferenoe of this into anthraquwone intermediates 
was discovered and the way was open to make these 
derivatives purer and obeaper than before and, 
indeed, to effect a revolution in the making of vat 
dyes The greatest of all new discoveries arising 
out of this has been that of Caledon Jade Green, 
whioh is the only pure green of the anthraqumone 
vats and is further the fastest all round colour of 
the whole vat senes 

Doubly interesting to us now is the palette of the 
fast oolours, for every one of them is full of the 
mtensest new meaning Using Mr Morton s own 
words, ‘ it tells of long arduous research, of high 
pressures and high temperatures, things attempted 


Sib Hercules Read 

B Y the death of Sir Hercules Read, which took 
place suddenly at Rapallo on Feb 11, the 
world of archaeology loses one of its most notable 
personalities Possessed of an extraordinanly wide 
range of knowledge, he was recognised as a fore 
most authonty in ethnography, in archroology, 
especially prehistonc archaeology, and in fine art 
His striking appearance and his charm, especially 
m presiding at a meeting or in addressing an 
audience, won him a wide circle of admirers His 
qualities of character secured him many firm 
fnends 

Charles Hercules Read was bom on July 6, 1857, 
and was therefore m his seventy second year 
Becoming closely associated with Sir Augustus W 
Franks at an early age, he joined the staff of the 
Department of Antiquities of the British Museum 
in 1880 Franks was then keeper of that Depart 
ment, and on his retirement in 1896, Read succeeded 
him, becoming his residuary legatee on his death 
m the following year, and contributing his bio 
graphy to the ‘ Dictionary of National Biography 
Franks had contributed generously from his 
private resources to the national collections They 
were no less indebted to Read, though his personal 
benefactions were on a smaller scale He had the 
gift of informing with his own enthusiasm the 
group of wealthy men with whom he was closely 
m contact, and who benefited by his wide know 
ledge and taste in forming their own collections 
It was through him that the little cotene known as 
Fnends of the Bntish Museum ” was formed, 
ultimately growing into the National Arts Collec 
tion Fund Through this group many pnceless 
objects were acquired for the national collections 
which otherwise would have gone to America 
Amon g major acquisitions through his influence 
were the Waddesdon Bequest (collection of Baron 
Rothschild) m 1898, the Greenwell Collection of 
Bronze Age antiquities purchased by J Pierpont 
Morgan m 1909, tne bequest of painted enamels of 
the Rev AH J Barwell m 1913, and the plaquettes 
given, by Mr T Whitoombe Greene in 1915 If 
Read’s own gifts to his Department were lees con 
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and done , it tells also of things yet to do that are 
full of hope and adventure whioh, after all, is real 

life” 

We have seen in this bnef outline how the desire 
to make the colours worthy of the designs they 
interpret and of the threads on whioh they are 
dyed, has led to the entry of a man, himself not a 
chemist, into the difficult field of making, under the 
handicap of war conditions, not only known dyes 
of groat complexity, but ultimately of leading the 
world in the production of new dyes of greater 
fastness than any yet known A singleness of 
purpose has characterised his effort throughout, 
thought of material gam has been remote, though 
we believe Mr Morton has earned the greatest of 
all rewards, that of satisfaction 

Truly a worth while storv ' E F A 


Obituary 

spicuous for their pecuniary value they were dis 
tinguished by the taste and judgment with which 
they were selected, especially where objects of 
Eastern art were concerned These same qualities 
were exhibited in the formation of his own private 
collections, and justified the pnees realised when 
they were dispersed a few years ago 

Read s activities were not confined to the 
Museum He was secretary of the Society of 
Antiquities from 1892 until 1908, and twice president 
of the Society, first from 1908 until 1914, and then 
from 1919 until 1924 In this capacity he was 
ex officio a Trustee of the British Museum, an office 
which might have entailed some difficulty had it 
not boon for his correct and tactful attitude He 
was president of the Anthropological Section of the 
British Association when it met at Dover in 1899, 
his address putting forward a suggestion for the 
foundation of an Imperial bureau for anthropology , 
which was perhaps one of his most momentous 
public pronouncements He was also president 
of the Royal Anthropological Institute from 1899 
until 1901, and again during the War from 1917 
until 1919 Ho was president of the India Society 
He retired from the Bntish Museum m 1021, when 
a dinner was held in his honour, at which a volume 
of essays by his fnends was presented to him It 
was illustrated by his portrait from a drawing by 
Seymour Lucas, R A , and 65 plates showing tho 
most important and beautiful objects of art and 
antiquity acquired by his Department during his 
keepership 

Neither Read s inclinations nor his auahties led 
him in the direction of the wnting of books He 
was more at home in the delicate delineation of ihe 
distmotive qualities of objects of art or the dis 
cnmi nation in subtle lines of argument as to evid- 
ence of provenance whioh appeal to experts Hence 
his literary contributions to knowledge appear ni 
journals such as Archccologia He was also, 
however, the author or part author of the guides 
to the archseologioal collections of the Museum, the 
early editions of which appeared directly under 
his inspiration As one of the most active members 
of the Burlington Fine Arts Club, he took a large 



324 


NATURE 


[Maboh 2, 1926 


part m organising the well known exhibitions held 
by that body 

Bead received the honour of knighthood in 1912 
He was an LL D of bt Andrews was elected to the 
British Academy in 1913 and had received honours 
from learned societies in nearly every country m 
Europe as well as the United States He was 
buned at Rapallo 

Me T H Blakesley 

Mr Thomas H Blakesley died on Feb 13 at 
eighty one years of age To the older generation 
of physicists and electrical engineers he was well 
known Muoh of his work has formed the founds 
tions of great practical and theoretical develop 
mente which the younger generation accept with 
but little if any thought of the pioneers who 
initiated researches the results of which are affect 
mg the everyday life of almost every nation 

Blakesley was the son of the Very Rev J W 
Blakesley Dean of Lincoln and was educated at 
Charterhouse and King s College Cambridge 
where he graduated as a wrangler in 1869 He 
first went to Ceylon as an irrigation engineer and 
then in 1885 he was appointed instructor in physics 
and mathematics at the Royal Naval College Green 
wioh In that year Blakesley published his classical 
work entitled Papers on Alternating Currents of 
Electricity In this treatise he gives many funda 
mental theorems In particular ho describes how 
to measure alternating current power by means of 
his split dynamometer Ho describes fully how 
phase difference can be determined and gives for 
the first time many of those geometrical methods 
of discussing alternating current problems which 
are now m everyday use all over the world He 
made valuable contributions also to tho mathe 
matical theory of the transmission of electric power 
by cables and to long distance telephone workmg 
In this connexion he recognised the importance of 
the hyperbolic functions and computed tables of 
their numerical values The value of this work 
was appreciated by experts at the time and trans 
lations of it were published m Germany I ranee 
and Russia 

Blakesley was also greatly interested in the 
reform of the teaching of geometrical optics and 
used to point out to his friends with great anima 
tion the absurdity of some of the definitions of 
focal lengths etc thenm vogue at Cambridge His 
book on Geometrical Optics appeared in 1903 
The principles however of his proposed reforms 
in optics he gave in a paper to the Physical Society 
of London m 1897 His paper to the same Society 
in 1907 on Logarithmic Lazy tongs and Lattice 
works was of a type which would have been muoh 
more appreciated by mathematicians of an earlier 
generation who liked mathematical recreations 
His synthetic spectroscope was a colour mixer of 
a refined type superimposing three homogeneous 
portions of the spectrum in one picture An mstru 
meat of this type was presented to Finsbury 
Teohmoal College by the Meroers Company of 
whioh Blakesley was master in 1902 and 1903 

Blakesley did good work as honorary secretary 
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of the Physical Society of London for several years 
For much of its suooess and present prosperity the 
Society is largely indebted to him He did a great 
deal to encourage the fnendly oo operation of 
academic lecturers with research physicists em 
ployed in industry whioh is greatly to their oommon 
benefit He will be sadly missed by his friends 

Mr Abel Chapman 

Since his first work Bird Life of the Borders 
appeared m 1889 and by its vigour direct and 
humorous description and evidence of close 
observation gamed tho oar of the pubho Mr 
Chapman published many accounts of his travels 
all equally robuBt and all equally popular He was 
a sportsman naturalist of the best type as keen to 
note the wavs of his quarry as to Becure a trophy 
and never likely to be led astray by the theories of 
professional scientific workers whom m a general 
way he despised His own theories upon suoh 
subjects as the migration of birds and protective 
coloration he defended with abundant confidence 
and even obstinacy but they suffered from a lack 
of knowledge of the investigations of other workers 
in tho same field 

Mr Chapman s homo at Houxty in Northumber 
land set in the heart of the Border country afforded 
him fine opportunities of bird watching and his 
penultimate work The Borders and Beyond 
(1924) like his earliest dealt mainly with the 
natural history problems of his immediate surround 
mgs But he followed Nature far afield and his 
hunting expeditions in Spam Norway East Africa 
and the Sudan produced a senes of interesting 
books full of acute observations Wild Spam 
(1893) and Unexplored Spam (1910) Wild 
Norway (1897) On Safan in Bntish East 
Afnca (1908) and Savage Sudan (1921) In 
1896 with Mr W J Buck he published Tho Art 
of Wildfowhng Only last year his final work 
appeared Retrospect an autobiographical sur 
vey written with the old oombativeness and re 
viewing the more interesting observations of his 
fifty four huntmg trips and home expenences 

Mr Chapman was bom in 1851 and educated at 
Rugby He died at Houxty on Jan 23 at the npe 
age of seventy seven years 

We regret to announce the following deaths 

Surgeon Capt L I Atkinson D 8 O parasitologist 
to Soott a last Antarotio expedition ( 1810) on Feb 20 
aged forty six years 

Dr Harrison G Dyar custodian of Lepidoptera 
in the United States National Museum a leading 
a ithonty on American mosquitoes on Jan 22 aged 
sixty two years 

Mrs Arabella B Fisher (nit Buokley) secretary for 
eleven years to Sir Charles Lyell the geologist and 
author of several popular works on general soienoe on 
Feb 9 aged eighty -eight years 

Sir George Fordham author of numerous papers 
on archaeology natural history and other suDjeots 
and of volumes on the history of maps and road 
making on Feb 20 aged seventy four years 

Comm dr Giovanni Ronoagli honorary seoretary 
general to the Royal Geographical Society of Italy, 
on Feb 1 agdd seventy two years 
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Tin Council of the Royal Society, at its meeting 
on Feb 21, recommended for election into the Society 
the following fifteen candidates Arthur John All 
mand, professor of physical and inorganic chemistry, 
King’s College, London , Arthur Henry Reginald 
Buller, professor of botany. University of Manitoba, 
Canada , Charles Drummond Ellis, university lecturer 
in physios, University of Cambridge , Ronald Aylmei 
Fisher, head of Statistical Department, Rothamsted 
Experimental Station, Harpenden , George Ridsdalo 
Goldsbrough, professor of mathematics, Armstrong 
College, Newcastle on Tyne , James Gray (Cam 
bndge), fellow of King’s College and lecturer in 
comparative anatomy. University of Cambridge , 
Cynl Norman Hinshelwood, follow and tutor of Trinity 
College, Oxford , Augustus Daniel Imms, head of 
Entomology Department, Rothamsted Experimental 
(station, Harpenden , Peter Kapitza, assistant director 
of magnetic research, Cavendish Laboratory, Cam 
bndge , William Dickson Lang, keeper of the Depart 
meat of Geology, British Museum , John Mellanby, 
professor of physiology, University of London , Henry 
.Stanley Rapor, professor of physiology. University of 
Manchester , Harry Ralph Ricardo, consulting on 
gineer , Harold Roper Robinson, professor of physics, 
University College of 8outh Wales, Cardiff , Fredonck 
William Twort, professor supenntendent of the Brown 
Animal Institution, London 

The place taken by some of the best of our English 
timbers and the increasing use being modo in Great 
Britain of some of the finest quality Empiro timbers is 
well shown in the great new building known as Iin 
penal Chemical House, Millbank, London, a special 
view of which took place on Friday, lreb 22 Amongst 
the English timbers used are walnut veneers, ohestnut, 
oak, sycamore, lime, and holly The Empire woods 
include Australian silky oak, Australian black bean, 
Rangoon teak, Indian laurel wood, Bntish Colum 
bian timber, Canadian maple, Canadian yellow pine, 
Canadian spruce, Tasmanian timber, and Honduras 
mahogany Of the English timbers, the ohairman’s 
room is panelled with English walnut veneeis which it 
is said could scarcely be equalled by any other walnut 
veneers in the world Certain rooms on the same 
floor are panelled with English chestnut key jointed 
centres, built up plywood panels The conference 
rooms are panelled throughout’with English oak which 
is of a higher quality than the finest Austrian wainscot 
oak The first floor conference room is panelled with 
Australian silky oak, a beautiful wood which should 
have a more extended use in England Another con 
ference room is panelled with Australian black bean, 
the wood of which has a very beautiful figure Thin 
panelling has a Renaissance design 

The whole of the skirtings in the new building 
whioh is to house Imperial Chemioal Industries, Ltd , 
including nearly 2^ miles of corridors, and m all the 
rooms with the exception of the panelled rooms, are 
made of English sycamore For the elaborate oarv 
mgs m the Gibbons manner English hmewood has been 
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used, whilst English hollywood is employed for the 
inlaid work in certain bath and changing rooms and 
lavatories For dormer windows, staircases, and doors, 
teak is the timber employed The room to be used by 
Lord Reading, one of the directors, is panelled with 
Indian laurelwood, which shows the stuking beauty 
of the unusual figure of this timber Bntish Colum- 
bian timber lias been used for the parquet flooring in 
some of the stories, including the great refectory 
Tasmanian timber is used in the basement, and 
Canadian maple for the flooring in tho squash rackets 
and badminton courts Certain of the panelled rooms 
in white wood have boon made from tho best Canadian 
pine The backings for the best panels such as the 
walnut veneers, etc , are made from Honduras and 
West African mahogany Imally, tho great flag 
staff, nearly 90 feet high, is made of Canadian Pacific 
coast spruce It will be apparent that this magnifi 
cont building piovidos an impoitant object lesson in 
tho utilisation of some of tho finest timbers in tho 
Empire 

It is satisfactory to note that the interest in the 
application of scientific methods to industrial prob 
leins is beginning to receive fman ini expression It 
was announced a fow days ago that the trustees of the 
estate of the late Mr C Heath Claik had decidod to 
mako a contribution of £10,000 to the National In 
stitute of Industrial Psychology foi tho piomotion of 
education in Lundon The problems connected with 
the application of psychology to industry fall into two 
categories ( a ) Those that imolvo the applu ntion of 
already well established generalisations to a particulai 
problem , (6) thoso for which as yet no generalisation 
is known Employers are often quite willing to avail 
themsolvos of tho help of the Institute for problems of 
tho first order, but seem to be either unable or unwill 
mg to help in the solution of thoso of the second for 
these involve the slow and laborious accumulation of 
data foi which no immediate value can be assigned 
It is therefore necessary, if research is to go forward, 
that there should exist some fund which < an be applied 
to problems involving more detailed study 

The Institution of Mechanical Engineers, before 
which Prof A R Eddington recently delivered the 
Thomas Hawksley lecture on “ Engineering Pnn 
ciples in the Maohineiy of the Stars,” was founded in 
1847 at Birmingham with George Stephenson as its 
president Thirty years later its increasing activities 
led to its removal to London, and its present fine 
headquarters m Storey’s Gate has been the scene of 
many notable gatherings The president this year is 
Mr R W Allen, of the Queen’s Engineering Works, 
Bedford, while the president elect is Mr Darnel 
Adamson of Manchester Its membership is more 
than 10,000 and its income about £30,000 per annum 
It has initiated and earned out much important 
research work, it has representatives on numerous 
conferences, boards, and institutions, it maintains 
various provincial and overseas branches, and in 
conjunction with the Board of Education it conducts 
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examinations for National Certificates and Diplomas 
in Mechanical Engineering at more than one hundred 
technical schools and colleges The Thomas Hawksley 
Lecture was founded by the late Charles Hawksley 
<1839-1917) to oommemorate the centenary of the 
birth of hie father, Thomas Hawksley (1807-1898), 
one of the most distinguished waterworks engineers 
of his tune, who served as president of the Institution 
of Civil Engineers and of the Institution of Mechanical 
Engineers One of the greatest works with which he 
was associated was the Lake Vymwy Scheme, North 
Wales, for the water supply of Liverpool 

One hundred years ago a young musician, Louis 
Braille, blinded at the age of three, overcame his 
difficulty by the invention of a system of six dots 
whereby it was possible to emboss music, literature, 
and numerals Braille was bom at Coupvray, near 
Fans, in 1809, and died in 1862, having been a pupil 
and for twenty six years a professor m the Institution 
des Jeunes Aveugles at Pans In connexion with 
the oentenary of the invention, the National Institute 
for the Blind, which has issued millions of copies of 
music, books, eto , is appealing for funds for its work 
The appeal is addressed primarily to musicians, and 
it is proposed to have a performance of Mendelssohn’s 
faipous“Hymn of Praise,” wntten in 1840 in connexion 
with the erection of the monument to Gutenberg on 
the fourth centenary of the invention of printing It 
is in this work that the words “ The night is depart 
mg ” occur 

The first public school for the blind was estah 
lished in Pans in 1784, the first in England was 
that at Liverpool opened in 1791, and the first in 
London dates from 1799 That in Pans was founded 
by Valentine Haiiy (1746-1822), the brother of the 
famous orystallographer Ren <5 Hauy (1743-1822), and 
it was Valentine Hauy who began printing in embossed 
characters for the blind Many men of science have 
suffered from blindness Galileo and Euler became 
blind Nicholas Saunderson, for a long time Lucasian 
professor of mathematics at Cambridge, was blind from 
the age of one , and H M Taylor, at the time of his 
death in 1927 senior fellow of Trinity College, Cam 
bridge, did most remarkable work by translating 
mathematical volumes into Braille after he became 
blind at fifty two years of age The Belgian physicist 
Plateau became blind at the age of forty two, but 
with the aid of his wife and son continued to carry 
on his work in physiological optics and molecular 
physics, and at the age of seventy-two published a 
valuable contribution to the knowledge of capillary 
attraction 

A new scientific expedition to the Antarctic under 
the leadership of Sir Douglas Mawson is now being 
organised The Ttmet announces that the British 
government has given the Discovery, and that the 
Australian government is providing the necessary 
funds The government of New Zealand is also 
contributing The expedition is designed to explore 
the region between the Ross Sea and Enderby Land 
and to continue the work earned out in that area by 
Sir Douglas Mawson and Oapt J K Davis in the 
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Australasian Antarctic Expedition of 1911-14 Capt 
Davis is again to go with Sir Douglas Mawson and 
will be in command of the Discovery Much of the 
coast line towards Enderby Land is still unknown, 
and Enderby Land itself has never been visited since 
its discovery in 1832 Aeroplanes will be useful for 
inland survey The study of meteorological conditions 
will enable the relationships between the climates of 
Antarctica and Australia to be determined more 
accurately Much attention will be paid to the 
distribution of whales, in view of the spread of oom 
mercial whaling to those waters The expedition 
will Bail from Australia towards the end of this year 
The combination of aeroplane reconnaissance and 
detailed ground work should result in discoveries of 
the highest value 

A paper was read before the Surveyors’ Institution 
on Feb 4, by Mr H J Vaughan, on “ The Significance 
of the Timber Merchant m Estate forestry” Mr 
Vaughan, who is now managing a large estate, m addi 
tion to taking a keen interest in the planting and grow 
ing of trees, has had the somewhat unique experience 
of having spent two years m close association with a 
large firm of English timber merchants in the south of 
England He says, in his opening paragraph, that 
“it seems to me that some even of our eminent 
foresters tend to lose sight of the saw bench when 
advocating and putting into practice schemes of 
afforestation or re planting ” After glancing at the 
sporting and amenity aspects of woodlands, Mr 
Vaughan pointed out that what the timber merchant 
wants is a regular and trustworthy source of supply 
of his raw material, and that the management of 
private woodlands in the past has not fulfilled this 
desire This is the cause to some degree© of the low 
prices offered to owners for their trees, and for the 
high freights oharged by railways for the carnage of 
timber After contrasting some of our best hardwoods 
with the softwood conifers, Mr Vaughan said he 
doubted whether Great Bntam would ever be able 
to compete with tho Scandinavian countries in this 
class of matenal In discussing the work of the 
Forestry Commissioners and their concentration on 
planting softwoods and purchase of land for this pur 
pose, Mr Vaughan expressed the opinion that it would 
be better to concentrate on growing hardwoods wher 
ever possible, some of our native trees of this class 
having a real superiority, rather than to try to meet a 
questionable world famine with what is bound to be a 
very small proportion of our total requirements of 
coniferous softwoods for building and for construc- 
tional work Mr Vaughan considers it a wrong policy 
to plant conifers on areas where valuable hardwoods 
would grow 

The Department of Entomology of the British 
Museum (Natural History) has recently received 
through Mr P A Buxton, of the London School of 
Hygiene and Tropical Medicine, specimens of a new 
genus and species of parasitic Hymenoptera (Ichneu 
momdse), bred from the grubs of Cladocera m\gr<b 
ornata, a beetle used by the Bushmen of the Kalahari 
Desert, South Africa, as an arrow poison. The 
Trustees of the Museum have approved the purchase 
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for tile Department of Geology of part of the skeleton 
of the horse like mammal M or opus This is one of 
the Ch all oo there*, distantly related to the horses, 
which they resembled in their rather small head and 
long neck The fore limbs were long compared with 
the hind limbs, so as to give the trunk a giraffe like 
pose Lake the horses, they were herbivorous, dui 
they had olaw like hoofs, three on each foot Chalioo 
there* have -been obtained from early Tertiary times 
onwards, from Europe, Asia, Africa, and America 
Hitherto the Museum had only some incomplete re 
mams from India, and a single claw from Central 
Africa The individual now acquired came from the 
Middle Tertiary of North America It stands as high 
as a large horse, but the bones are far more massive 
Recent additions to the mineral eolleotion 01 tne 
Museum include some crystallised sprays of native 
gold in calcite from Torquay, Devonshire, discovered 
and presented by Prof W T Gordon 

Paor F O Bower, F R S , made “ The Evolu 
tionary Relation of the British Ferns ” the subject of 
his presidential address to the Yorkshire Naturalists' 
Union at York on Deo 8 The address is published 
in full in the Naturalist for January 1929, and is of 
very great interest to British botanists, as the follow 
ing citation will indicate “ Having this year oom 
pleted nearly half a century’s research on ‘ Ferns,’ 
and summed it up in three volumes in which the aim 
has been to reconstruct their chief evolutionary 
sequences upon a foundation of Organography, it 
seemed not inapt to use the present opportunity for 
placing our British Ferns in their probable relation 
to the Class at large I believe this has never yet 
been done" Both task and man were most apt to 
the occasion, a memorable one for the Union , a 
large meeting listened to a most delightful and stimu 
luting address which did not restrict itself to the 
written word, but often diverged into a most in 
teresting and relevant commentary upon the slides 
used in illustration, which were made from the plates 
of Sir William Hooker Prof Bower pointed out that 
in Great Britain we have only some forty species out 
of a total of 6000, but these are representative of half 
the families and about one eighth of the genera 
“ This is probably the consequence of the position of 
Britain on the extreme fringe of a great continental 
area ” Many of the largest fern genera are monotypio 
with us Prof Bower discussed this interesting fact, 
concluding that probably the majority of these 
British ferns “ represent vestiges of a richer flora of 
the past, and that the species themselves have, by 
their more ready adaptation, or by more hardy con- 
stitution, been able to subsist in surroundings from 
whioh their congeners have retired beaten ” “ In 

faot, they symbolise the tenacious and adaptable race 
of men that inhabits these islands ” 

Paor J A Fleming gives interesting personal 
recollections of Sir Joseph Wilson Swan in the J oumal 
of the Institution of Electrical Engineers for February 
m connexion with the invention of the carbon inoan 
descent electric lamp In particular, he points out 
that one of the carbon incandescent lamps shown by 
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Swan at an Exhibition in Newcastle on Tyne on 
Dec 18, 1878, is still preserved in the Science Museum 
at South Kensington It is neoessary to distinguish 
between patent priority, which is often a mere matter 
of luck or promptitude, and that scientific or technical 
priority which is based upon achievements, exhibi 
tions, public statements, or the evidence of contem 
porary workers Scarcely any invention springs into 
existence in full completion In many cases inventors 
may with justice claim to have originated some part 
of an invention It was thus with the invention of 
the electric lamp of small candle power The ‘ sub 
division of the eleotnc light ' was the problem which 
the electricians of 1878 had to solve In 1879, Fleming 
was scientific adviser to the Edison Telephone Co , 
and in 1882 he was appointed in the same capacity 
to the Edison Eleotnc Light Co and to the Edison 
and Swan Co In his opinion the credit for the epoch- 
making invention of the electnc lamp cannot be solely 
attnbuted to T A Edison Sir Joseph Swan is, 
without doubt, one of those whose names are inscribed 
high up on the roll of fame For all future time his 
name will be connected with the invention of the 
carbon filament electnc lamp 

Dubinu the summer meeting last year at Glas 
gow of the Institution of Electncal Engineers, many 
members visited the works of the British Aluminium 
Co at Tullooh and Fort William The company has 
two hydro electrio stations in operation, that at 
Foyers on Loch Ness, opened in 1896, and a second at 
Kinloohleven, on Loch Levon, opened in 1909, while a 
third and much larger one is being erected about a 
mile from Fort William This is not only of interest 
on aooount of its size and its various engineering 
features, but also as an example of the use of water 
power for manufacturing m a remote area dominated 
by the mountain Ben Nevis The most notable piece 
of construction has been the boring of the tunnel from 
the valve shaft at tho Treig Dam to Fort William, 
16 miles in length Commenced in the summer of 
1926, the last shot opening the tunnel was fired on 
Feb 9, the work having proceeded from 23 faces by 
means of vertical shafts and horizontal adits From 
the surge chamber on the hill above Fort William the 
water will be conveyed by throe steel pipes, at a 
maximum head of 800 ft , to the power house, which 
will eventually have turbines of a total capacity of 
120,000 h p The oatchment area is 303 square miles 
in extent, the rainfall over which varies from 60 inches 
per annum in the northern part to 160 inches on the 
summit of Ben Nevis A short description and a map 
of this important scheme was given in Engineering 
for July 6 of last year Though the tunnel is now 
bored, about half of it still remains to be lined with 
ooncrete 

Tub Annual Summary of the World’s Shipbuilding, 
issued by Lloyd’s Register, is a statistical return of 
great value affording an indication of the progress of 
this great industry in all countries The summary for 
1928 deals with the ships launched during the year, 
their tonnage, classes, types and machinery, and m 
eludes tables showing the tonnage launched for many 
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yearn back Shipbuilding is an industry liable to 
very great fluctuations, and one which, owing to the 
War, expenenoed great difficulties The fluctuations 
will probably always occur, for the demand for ships 
vanes with many factors, but it is a satisfactory 
feature of last year’s return to find that the tonnage 
launched in Great Britain and Ireland was 53 6 per 
oent of the world’s tonnage of about 2,700,000 tons 
The tonnage launched in 1893 was about one million 
tons, in 1903 it rose to two million, m 1913 to three 
million, and in 1919 to more than seven million tons 
Of this seven million tons about half was built in the 
United States, but after 1921 shipbuilding in the 
United States sank to a much lower level, and last year 
the tonnage launched in that country amounted to 
only 86,000 toiw The growth of the mercantile floets 
of the world can be seen by comparing the total 
tonnage of 42,514,000 tons of 1914 with the 61,594,000 
tons of 1928 Remarkable changes in ships have 
taken place also Oil tank ships in 1914 amounted to 

1.479.000 tons, m 1928 to 6,544,000 tons , motor ships 
totalled 234,000 tons in 1914, and 5,432,000 tons in 
1028 , while steamers fitted for burning oil totalled 

1.310.000 tons in 1014 and 19,000,000 tons in 1928 
The largest vessels launched during 1928 woro the 
German Atlantic liners Bremen and Europa, of 46,000 
tons each 

Wk have received the first number of the J oumal of 
Nutrition, edited by J R Murlin, assisted by an 
editorial board of ten well known American experts in 
this branch of soience It is to be published every two 
months by the American Institute of Nutrition, the 
president of which is E F Du Bois , at present one 
volume of about 600 pages will be issued each year 
The first number (September 1928) contains articles by 
H M Evans, “ The Effect of Inadequate Vitamin B 
upon Sexual Physiology in the Male" and "Relation 
of Vitamin E to Growth and Vigour ”, by E V 
McCollum and collaborators, “The Distribution of 
Vitamin E ” , by B Sure, “ A Detailed Study of the 
R61e of Vitamin B in Anorexia m the Albino Rat ’’ , 
and by the editor, “ Vital Eoonomy in Human Food 
Production,” etc , some of which we hope to refer to 
m more detail later The Journal is well got up, with 
a portrait of Lavoisier on the cover, and is clearly 
printed The science of nutrition has expanded so 
greatly m the last few years that there is undoubtedly 
room for another journal dealing solely with this 
subject , the composition of the editorial board should 
ensure that it maintains a high scientific outlook It 
can be obtained in Great Britain from Messrs B&illfere, 
Tindall and Cox 

An article on the marine biological laboratory at 
Seto, Japan, its equipment and activities, with remarks 
on the fauna and flora of the environment, appears in 
the Memotrs of the College of Science, Kyoto Itripenal 
University, Senes B, vol 3, No 3 , 1927 The labora 
tory, which is affiliated to the departments of zoology 
and botany of Kyoto University, was opened in 1922 
It consists of a number of separate buildings — an 
aquarium open to the public, a students’ laboratory, 
two research labora tones, and a dormitory capable 
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of accommodating thirty persons Up to-date equip- 
ment is installed throughout, and Individual research 
rooms are furnished with eleotrioity and running salt 
and fresh water For the collection of material Hie 
laboratory possesses, in addition to three rowing boats, 
one vessel of 19 tons capacity, fitted with masts and 
sails and equipped with a 25 h p semi Diesel gas 
engine Up to the pressnt the staff has been engaged 
mainly m making faumstio surveys of* the various 
collecting grounds A preliminary survey of the 
littoral and inshore areas has already been completed, 
but that of the deeper waters has not yet been fully 
worked out Spring and summer vetoation courses 
— attendance at whioh is oompulsory — are provided 
for students of biology at the University, and a 
summer course is also provided for teachers of biology 
in public schools 

The Report of the United States Coast and Geodetic 
Survey for the year ending June 30, 1928, in addition 
to the usual record of work, mentions several new 
features The demand of air maps has led to a new 
branch of the department’s work Already several 
sheets of recognised flying routes have been published 
and others are in preparation A big development in 
this branoh of survey work is anticipated In coast 
surveys considerable use is now bomg made of echo 
sounding with the fathometer, for which the claim is 
made that it allows work to be done twioe as quickly 
as by any other means It is now used in eight survey 
vessels which can work at full speed, and stop only 
when temperatures or water samples are required 
In connexion with echo sounding, a further develop- 
ment is sound ranging in order to fix positions in thick 
weather The use of this method allows hydro 
graphical work to be continued almost regardless of 
weather conditions and throughout the twenty four 
hours The report gives a number of charts showing 
the state of field work up to the end of the year under 
consideration 

The recent series of illustrated post cards of British 
trees issued by the Natural History Museum, as 
F 22 — F 28, contain excellent photographs and lllus 
trations of trees, long familiar in Great Britain, if not 
necessarily native In each series two photographs 
show the appearance of a fine example of the tree in 
winter and in summer, whilst two more coloured 
illustrations depict and analyse flower and fruit 
These cards, with their acoompanymg descriptive 
leaflot, togothor with an exhibit of British grown trees 
m a bay in the Central Hall of the Natural History 
Museum at South Kensington, to whioh the leaflet 
refers tho reader, should help to make the city dweller 
more alive to the beauty and interest of the trees of 
the countryside 

Applications for the Government Grant for 
scientific investigations must be made to the clerk 
to the Government Grant Committee, Royal Society, 
Burlington House, W 1, upon the requisite form, by 
Mar 31 

Dr Karl Jordan, curator of the Entomological 
Department of the Zoological Museum at Tnng, has 
been elected president of the International Commission 
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on Zoological Nomenolatqre in succession to Prof 
F C Montioelli, deceased Prof Fillipo Silveatri, 
of Portico, Italy, has been elected a member of the 
Commission in succession to the late Prof F C 
Monticell], of Naples 

The new year issue of The Fight against Disease, 
the organ of the Researoh Defence Society, reminds 
us that the Society has now been in existence for 
twenty one years An interesting correspondence 
between Lord Knutsford and tho Hon Stephen Cole 
ridge on diabetes and insulin treatment appears in this 
number 

A catalogue issued by Mr Francis Edwards High 
Street, Marylebone, of books on the voyages Of Captain 
James Cook, contains several items of great interest 
One entry is the original painting by J Webber who 
was artist in the Resolution, of the death of Captain 
Cook in Hawaii This picture is well known from the 
engraving by Bartolozzi Another item is the manu 
sonpt log book of H Roberts, who as mate of the 
Resolution was in charge of the pinnace which took 
Captain Cook ashore for the last time The log runs 
from October 1778 to November 1779 when Capt 
King demanded for the Admiralty all log books and 
thanes kept on board the ship 

Applications are invited for the following appoint 
ineiits on or before the dates mentioned — An assist 
ant in the Eleotncal Engineering Department of the 
C oventry Mumcipal Technical College — The Director 
of Education, Council House, Coventry (Mar 8) A 
head of the Building Department of Rutherford Tech 
meal College, Newcastle upon Tyne — The Direotor of 
Education, Northumberland Road Newcastle upon 
Tyne (Mar 9) A head of tho Engineering Depart 


ment of tho Technical Institute, Gillingham — R L 
Wills, IS New Road Avenue, Chatham (Mar 9) 
A woman lecturer m education in the Department of 
Education of the University of Bristol — The Secretary, 
Department of Education The University Bristol 
(Mar 11) A lecturer in engineering at tho Tech 
meal College East London, South Africa — The High 
Commissioner for tho Union of South Africa South 
Africa House, Trafalgai Square W C 2 (Mar 12) 
A Tancred student in physic at Gonville and Cams 
College, Cambridge — E T Gurdon 28 Lincolns Inn 
Fields, W C 2 (Mar 12) A director for the Harcourt 
Butlei Institute of Publio Health Rangoon— The 
Secretary to the High Commissioner for India, 
General Department 42 Grosvenor Gardens S W 1 
(Mar 13) A professor of botany in the University 
of Birmingham — The Registrar The University, 
Birmingham (Mar 16) A horticultural lecturer 
and adviser under tho Bucks lounty Council — 
The Agucultural Organiser Education Sub Office, 
Aylosbury Bucks (Mar lb) A piofessor of philo 
sophy in the Univoisitj of Lucknow — The Registrar 
Tho University Lucknow (Mar 17) An assistant 
lectuier in economics in tho Univeisity College of 
North Wales The Registrar University Colloge of 
North Walos Bangor (Mar 18) An assistant inspec 
tor in connexion with agncultmul and horticultural 
education and researoh —The Secretary Ministry of 
Agriculture and fisheries 10 Whitehall Place, S W 1 
(Mar 18) A lecturer in metal mining in the Mining 
Department of the University of Birmingham —Tho 
Secretary The University Birmingham (Mar 23) 
Erratum Obituaiy of Dr J W L Glaisher m 
Nature of Jail 26 p 135 col 2 line 8 from bottom 
for 1910 read 1901 


Our Astronomical Column 


Spectra of Minor Planets — Lusk Observatory 
Bulletin, No 407, oontains an investigation of this 
subject by Mr N T Bobrovnikoff , he used a one 
prism apeotrograph on the 30 inch refractor As 
nught be expected, the light of the small planets is 
wholly reflected sunlight , there are no absorption 
bands as in the giant planets The violet and ultra 
violet regions are generally very weak as compared 
with the spectra of O type stars There is evidenoe 
of difference of composition of different planets , thus 
Ceres is bluer than Vesta, the maximum of intensity 
of the latter being much further towards the red end , 
the values given are Ceres, A4800 , Vesta, X5300 
It has been deduced both by ohanges of fight and of 
spectrum that Vesta rotates in 5* 65“ Tne sugges 
tion is made in the artiole that minor planets may be 
comets that have lost their gaseous envelope , but it 
should be remembered that Halley’s comet was in 
visible when in transit over the sun in May 1910, 
whereas any solid body of even a few miles in diameter 
would have been detected, the comet being near the 
earth 

Magnitudes or Stabs in the Cape Zone Cata 
i ooue — The importance of the aco urate determine 
tion of magnitudes both for statistical purposes and 
for the deduction of spectroscopic parallaxes has 
been more fully realised during the last two decades 
The Cape Observatory has lately published a volume 
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which gives the photographic magnitudes of 20,843 
stars in the Cape Zones (Decimation - 40° to - 50°) 
the Harvard spectral type and photometno and 
photographio magnitudes being given for comparison 

Very careful experiments have been made at the 
Cape of the photographic effects of different exposures 
different intensities of light and different brands of 
plates Kron gave an exponential formula with 
different values of the exponents for different brands 
of plates This is adopted with the simplification 
that Kron s o, o, are each assumed equal to 0 26 
for all brands of plates The quantity I, known as 
the optimal intensity, is, however, considerably 
greater in slow than in fast plates The mean 
difference (irrespective of Bign) botween Cape and 
Hertzsprung is 0 07 mag , the difference from 
Harvard for 16 stars in the south polar sequence is 
+ 0 07 mag 

The satisfactory conclusion is reached that if there 
is on a plate one star the magnitude of whioh is 
known from extraneous sources, the magnitudes of 
the other stare on the plate can be deduced The 
zero point of the Cape system was derived from the 
Harvard visual system corrected for colour There 
is found to be a marked tendency for the colour 
indices to group themselves round four maxima the 
positions of wnich are - 0 04 mag , + 0 38 mag , 
+ 0 84 mag , + 1 30 mag It will be seen that they 
are nearly equally spaced 
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Research Items 


Duoonq Fishing in Madagascar — M G Petit 
publishes in the Hull et Mtm SocUti d' Anthropologxe 
de Parts, T 8, 84r 7, fasc 4 5 0, some further observe 
tions on the ntual of dugong fishing in south west 
Madagascar Small ligRt outriggers, extremely mobile, 
are employed, the fishermen being two in number to 
each, a harpooner who stands m the bow being in 
command Before setting out, the harpooner oon 
suits the SUily as to whether conditions are favourable, 
and he is provided with a talisman ( Ody ) This is 
used first to consecrate a vessel of sea water, and is 
then placed m the prow and covered with a piece of 
old net to protect it The sea water is used to sprinkle 
the canoe, while invocations are addressed to it, and 
to the harpoon and its ropes It is also used to wash 
the head and hands of the fishermen As soon as the 
day for fishing has been fixed, the fishermen must 
abstain from all contact with their wives, and must 
not touch food prepared or water drawn by them 
The fishermen are in fact in a magical state, of which 
the serious nature is indicated by the fact that to miss 
the dugong not only entails misfortune for the village, 
but will be followed by the death of a member of the 
fishermen’s family When the animal has been 
brought to land, its body is scrupulously hidden from 
the sight of women and children The body is dm 
membered by an old man, and tlje blood carefully 
collected and divided into three parts, ono poured on 
the sand by the canoe, one into tne sea, anil the third 
smeared on the prow of the canoe the harpoon and 
the rope The flesh is eaten on the beach, first by 
men and, when they are satisfied, by women and 
children, but no knife, fork, or other utensil must be 
employed, nor must anyone spit or blow the nose 
'rhe carcase must be buried, this being done with 
ceremony, as neither beast nor bird, but only man, 
must eat the flesh or pick the bones If the animal is 
female, connexion is enjoined on the fishermen, a 
custom which is found on the east African coast, and 
in a Chinese account of the Amo of Sakhalin in 
relation to women fish, presumably seals 

The Starling in the United States — The 
European starling, set free in New York in 1890 and 
1891, has since 1910 spread rapidly throughout tho 
United States, so that it seems likely to colonise all the 
country east of the Rocky Mountains, and, should it 
pass the Continental Divide, to prosper also on the 
Pacific coast With such an extension of range 
possible, it is important that tho economic influence of 
the bird should be properly understood, and E R 
Kalmbach supplies the needed information in a U S 
Department of Agriculture Farmer’s Bulletin (No 1571, 
December 1928) His conclusion is that most of the 
starling’s habits are either beneficial to man or of a 
neutral nature Field observation has established the 
fact that the time spent by starlings in destroying 
crops or in molesting other species of birds is extremely 
short compared with the endless hours they spend 
searching for insects or feeding on wild fruits It is 
admitted that tho bird damages cherries and certain 
other small fruits, and that its roosting habits make it 
objectionable in cities, but it is claimed that these are 
the results of overabundance rather than pronounced 
tendencies for harm on the part of the individual bird 
Such conditions are local and should be remedied by 
local control, such as the destruction of the roosts, or 
if that be not possible, by fumigation— a tricky and 
perhaps dangerous proceeding —or on a small scale by 
trapping 

Evolutionary Significance of Parasites — 
Prof R Hegner ( Quart Review Biol , 3 , 1928) die 
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cusses the protozoa found m man and in monkeys 
He states that of the four genera of amoebte that 
live in man, three are represented in monkeys and 
the fourth has probably not yet been discovered 
on account of its rarity Four of the six well 
authenticated species of human amoebae are in 
distinguishable from four of the speoies found in 
monkeys Among the intestinal flagellates of monkeys 
are five species that are indistinguishable from five of 
the seven species which live in man The ciliate 
Balantidium colt which lives in man is probably the 
same species that has been recorded from various 
species of monkey All three species of human 
trypanosomes seem to be present as natural parasites 
of monkeys, but the Loishmanias have not been 
reported from monkeys Malarial parasites that occur 
1m monkeys resemble the three species that live in 
man Thus sixteen of the twenty five species of 
human protozoa have been described from monkeys 
One genus of ciliates ( TroglodyteUa ) and one Babesia 
occur in monkeys but not in man Comparison of 
human protozoa with those of mammals other than 
monkeys shows that they can be distinguished without 
difficulty , for example, the intestinal amoebte and 
flagellates of the rat and the rat trypanosome are 
not identical with any species of human protozoa 
If the proposition is valid that close relationships 
of parasites indicate a common ancestry of their 
hosts, then the facts available furnish evidence of 
importance in favour of the hypothesis that monkeys 
and man are of common descent 

Fish Statistics from Latvia — The Seotion of 
Fish and Fisheries Industries of the Ministry of 
Agriculture has continued its fish statistics for 1927 
in Latvia ( Bulletin statistique des pieties marUtmes de 
Lettonie Ann6e 1927, JWdig6 par V Miezis, Riga, 
1928) Ihe report is in Latvian and in French 
Tables are given relating to the various catches in 
tho years 1924-27, for the months in 1927, giving the 
total weight m kilograms of the fish taken and then 
money value, the quantity of fash month by month 
in 1927 and according to districts, details of the boats 
and gear, number of fishing days, and the state of the 
fishing each month , also the number of seals killed 
is included (84 in 1927, mostly from the Kolkas 
region) At tho end there is a useful list of the names 
of the fish in Latin, Latvian, French, German, and 
Russian Herring form the largest part of the fishery, 
then fiat fish, Balmon and salmon trout, cod and 
Zoarces vimparus being sometimes in greater numbers 
than the salmon Sprat and eels are also caught 
The herring fishery for 1927 is the largest of the four 
years, the other years in order being 1925, 1920 and 
1924 , the order for flat fishes and turbot is 1920, 1925, 
1924 and 1927 

Halogen Compounds and Toad Tadpoles — Mr 
Shinryo Ohfuchi describes the effect of ohlondes, 
bromides, and iodides, and also of feeding with thyroid 
substance, on the toad Bufo vulgans formoeus (“ Effect 
of Halogen Compounds on the Growth of the Tadpole 
of Bufo vulgans formoeus B ” Science Reports of 
the Tdhoku Imperial University, 4th Senes (Biology), 
Sendai, Japan, vol 8, No 4, Faso 1, 1928) The 
halogen compounds, sodium and potassium chlorides, 
bromides, and iodides, were mixed with the pond 
water in bowls, and algie were given in every vessel 
All the tadpoles were fed on cow’s liver, except those 
fed on the thyroid extract Liver and each culture 
medium, with alg®, were renewed every day It was 
found that, in general, ohlondes tend to acoelerate the 
growth of the body at first, later to retard Bromides 
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retard at first, later accelerate Iodides retard the 
growth of the trunk and hind limbs but tend to 
increase the tail dimensions, thus indicating a longer 
period during atrophy of the tail Metamorphosis is 
hastened by feeding with extraot of thyroid, but potas- 
sium iodide in the water does not have the same effect 

Mollusca tom New Zealand— Mr A W B 
Powell in two papers describes three new volutes and 
five new land shells from New Zealand {Proceedings 
of the New Zealand Institute, vol 59, Part 2, 1928) 
The larger recent volutes of New Zealand are separable 
into two mam groups, one occurring in shallow and 
the other in deeper water Two of the now species 
belong to the first group, the members of which show 
much variation and are characterised by a projecting 
callus plate on the columella, the deeper water species 
having none The radula of the Volutidm is of a 
simple degenerate type, but it is possible to detect 
slight differences m tne single central tucuspid tooth 
which remains in nearly all species These differences 
in shape of base and length of cusps help the author 
to separate tho species, but as the toeth of the radula) 
of otnei molluscs are known to be variable, it is well 
to be careful in attributing importance to these slight 
differences until many spocimens have been examined 
The land shells described in the second paper are m 
te resting, but the shells only are described Murdochxa 
aranea is a beautiful little snail with delicate white 
nblets showing up on a reddish brown background 
CavclUa epelcea is the largest species of the genus as yet 
found, measuring 5 25 mm across It is a sub fossil 

r ies found in a cave together with Moa bones, and 
with tho oommon bush snail Charopa coma 

Growth Regulating Action or the Leaf — 
JR Dost&l has of late years developed a theory as to 
the significance of tho metabolism of the leaf as a 
correlating influence upon growth Whilst some 
striking experiments have recently been described by 
this worker, in which the normal periodicity of scale 
and leaf production in the annual cycle of the leafy 
shoot of tno tree has still been maintained under very 
exceptional external conditions, many of the expert 
mental data whioh were associated with the develop 
ment of this view will be found in a long paper 
published in the 4 eta Soc Scient Nat Moravur, 
CechoslovaJcia, 3, 83 210, 1926 In general, his view 
is that the growth of the axillary or terminal shoot 
pnmordium is very much influenced by the metabolism 
of the subtending leaf, and he examines the various 
marked ohanges in development of the shoot that 
follow upon mutilation or other expenmental modi 
fication of the normal activity of this leaf He also 
analyses, in experiments with Cvrccea intermedia and 
Scrophularia nodosa, the different morphogenetic 
quality of different regions of a shoot, as exemplified 
by the different results obtained when similar regenera 
tion experiments are earned out with isolated nodes 
from different regions of the same shoot 

Grass Fires and Plant Succession in South 
Africa — During the present year the vegetation of 
South Afnca will have, perhaps, a special interest to 
many readers of Nature, and attention may be 
directed to the memoirs on the Botanical Survey of 
South Afnca, which are being issued by the Depart 
ment of Agnoulture under the general direction or Dr 
I B Pole Evans, Director of the Botanical Survey 
Memoir No 12, recently issued, by Ernest E Galprn, 
upon the Springbok Flats, raises in an interesting 
manner one very controversial South Afncan problem 
— the praotioaf significance of annual burning of 
grassland Galpin*s conclusion is that acacia trees 
will gradually spread over the whole Springbok Flats, 
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so that the grassland will become more or less dense 
acacia scrub The cause of this change of vegetation 
is traced in a large measure to the suppression of the 
custom of annual veld burning, as European methods 
replace traditional native oneB The soil probab}y 
increases in humus with the suppression of tho fires, 
but if the result is too intractable acacia scrub, it may 
be unfoitunate, and the traditional native practice of 
burning thus prove to be justifiable On the other 
hand, on the poorer grassland of the neighbouring veld, 
which stands higher than the rich loams and fertile 
grasslands, burning seems to be a v ery harmful prac 
tice Ihe wind then catches the exposed surface of 
the sandy soil and carries it forward, so that the sand 
veld is encroaching on the richer cultivable land as the 
result of frequent fires Ualpin has described a very 
interesting and rare now plant, Cuoumis humofruclus. 
Stent, which buries its fruit m the ground as it ripens 
as the result of negatively geotropic growth curvatures 
m the stalk 

Chlorophacitk and Pai agonite — Tho discussion 
of the nature of those and related nuneraloids and of 
the terminology to be applied in specific cases, ib con- 
tinued by Martin A Peacoik and R F Fullei in the 
American Mineralogist, July 1928, and by L L 
Ferrnor in the Rtc Ueol Surv India, Part 2 1928 
Dr beimoi presents a geneial formula — 

2JH.O BR.O, 20Si0, + n(RO H.O) + (80 - 4n )H.O 
- representing a series in which not only chlorophaute 
and palagomte find a place but also certain other 
amorphous or micaceous minerals ihe two othei 
authors claim that ferric oxide is sttongly dominant 
in chloroplueite, whereas alumina is abundant in 
palagomte The former they regard as a result of 
hydrothermal action on basic constituents of basalts 
and dolentes , whereas palagomte is interpreted as a 
gel produced by the hydration of sideromclano They 
propose that sideromelane should be retained as a 
sjiocitic name for clear, pale colomed basaltic glass 
as distinct fiom tachylyte, which is deep brown, 
opaque, and even micioscopically turbid Former, 
advocating tho view that palagomte falls within the 
chlorophteite senes naturally points out that the 
term chloiophanto has twontv years’ priority, and 
should therefore be adopted as the mineraloid name 
Palagomte, he thinks, should be used as a rook name, 
and sideromelane he regards only as a variety of 
tachylyte Much of the existing confusion doubtless 
arises as a consequence of basaltic alteration products 
and mesostatial material having been called palagomte 
when terms like clilorophseite and delessite would 
probably have been more appropriate Chloro 
phcBite, in the senso of Peacock and I uller, is now a 
well established term but palagomte can no longer be 
used without a oareful explanation of what it is meant 
to imply 

Atmospheric Ozone — The issue of tho Proceedings 
of the Royal Society for Fob 4 contains Dr G M B 
Dobson’s third report of tho work of himself and of his 
collaborators on the ozone of the atmosphere In this 
they have been mainly concerned with the fluctuations 
of the ozone content m typical cyclones and anti 
cyclones, and their extensive data are summarised m a 
convenient set of maps and tables which, apart from 
their intrinsic interest, should be of great value when 
they can be subjected to detailed analysis in con 
junction with othei meteorological records Dr 
Dobson has already found at least two important 
connexions with other phenomena One of these, 
which was suspected previously, and has now been 
confirmed, is that there is a small but definite tend 
ency for days with much ozone to be associated with 
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magnetically disturbed conditions The other has 
been found by studying the ozone records in relation 
to the movements of the large air masses, as diagnosed 
by the Norwegian Meteorological Institute It appears 
that polar air has a high ozone content and tropical air 
a low ozone content, and since the weather records are 
essentially obtained from data which refer to the 
troposphere whilst the centre of gravity of the ozone 
layer is probably at a height of from forty to fifty 
kilometres, the ozone measurements thus give evidence 
that the large tropical and polar air currents extend to 
a great height and bring their own stratosphere with 
them The study of cyclones and anticyclones has 
now been abandoned, as it is felt that further work in 
this field must be left to larger organisations, and the 
recording fnstiuments have been sent to a number 
of scattered stations in the northern and southern 
hemispheres, in an attempt to find how the ozone 
vanes over the Hurface of the earth 

Two Miition Volt Battkrv At the Tiafford 
High Voltage Laboratory of the Westinghouse Inter 
national Co there is now in operation a two million 
volt battery which ih used for testing the strings of 
insulators used for suspending the transmission linos 
on 220 kilovolt systems The pressure obtained is 
not an alternating pressure obtained by transformers 
but a unidirectional damped discharge Instead of 
using ton groups of (ondenseis as was done last year, 
twenty are now used They aie charged in parallel 
by means of laige thermionic power tubes and dis 
charged in senes Jn order to measure the voltage, 
the spherical <lo< trodts have each to be fifty nine 
inches in diameter The set is of great use in dotor 
mining the perfoiniance of lightning arresters and in 
the design of cable and transformer insulation to 
withstand electnc surges due to lightning or other 
causes The shape of the protective rings round the 
strings of insulators used on 220 kilovolt systems was 
determined by oxponment, very definite results being 
obtainod In addition to their electnc tests, the 
stnngs of insulators are subjected to a mechanical 
tension of 20,000 lb A dosenptive not© of this 
batteiy is given in the Westinghouse International 
Magazine for February undor the heading of the 
“ World's Most Powerful Lightning Genorator ” 

The Shapfs of Molecules — The effective area 
which a molecule presents to a slow electron depends 
very markedly on the relative velocity of the two 
particles, and it has now been shown conclusively 
that, quite apart from the excitation of quantum 
transitions, classical kinetic theory cannot account 
for the nature of the collisions, and fails in particular 
to explain the apparent transparency of many sub 
stances for very hIow electrons In the first number 
of the new senes of the Annalen der Physik, E Bruche 
has given a review of the results obtained up to the 
present m this field, including a description of his 
own recent work upon ammonia and water vapour 
The collected curves showing the molecular area as 
a function of the speeds of the incident electrons 
are very instmctive, and exhibit regulanties whioh 
indicate that the details of the collisions are determined 
both by the atomic constitution of a compound and 
by the structure of its outer shell of electrons Perhaps 
the most remarkable of these is the close correspond 
enoe between the curves for methane and for krypton 
Dr Langmuir and Prof A O Rankine had already 
commented upon this similarity in other connexions, 
and more reoently it has boon found that their 
ionisation potentials are also not much different, 
being 13 volts for the atom, and 14 6 volts for the 
molecule This reaemblanoe to an inert gas evidently 
indicate* that the molecule of methane possesses a 
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high degree of symmetry, and, in the opimon of 
E Briiche, affords good evidence for the old model 
for methane in which the four hydrogen atoms were 
placed at the angular points of a regular tetrahedron, 
and the carbon atom at its centre 

Firedamp Explosions within Closed Vessels 
— The Safety in Mines Research Board has previously 
studied the effeots of firedamp explosions within 
closed vessels, such as the casings of electrical switch 
gear, but has now extended this investigation to 
explosions in vessels divided into intercommunicating 
compartments (8 M R B , Paper No 49, by C S W 
Grice and R V Wheeler London H M Stationery 
Office) Beyhng, in Germany, has shown that the 
ignition of an explosive mixture in one oompartment 
may cause a considerable rise of pressure in another, 
and this result has been confirmed An explosion of 
a mixture of firedamp and air in a comparatively large 
volume and propagated through a narrow opening into 
a smaller compartment, may lead to the rapid develop 
ment of a high pressure, and violent explosions can be 
caused in this way by even weak mixtures of methane 
and air Casings containing inter connected com 
partments are therefore unsuitable for use in mines 

Properties op Brefze and Clinker Aoureqatbs 
—Further work that has been carried out on breeze 
and chnkei aggregates is described bv F M Lea in 
Bulletin of the Building Research Station, No 5 
(London H M btationery Office) The properties 
of such aggregates are dopendent upon the amount 
and nature of combustible material present Unbumt 
or partiallv burnt coal in breeze or clinker concrete 
is a frequent cause of failure, and the presence of only 
4 per cent of coal may be responsible for serious 
damage The coal causes expansion of the concrete 
during setting and maturing, and ultimately cracking 
results Small quantities of sulphur do not appear to 
cause appreciable disintegration, although they may 
increase the rate of corrosion of reinforcement in the 
concrete The presence of dust in the aggregate 
results in a longer period of setting, since more water 
is required for mixing purposes, but does not cause 
subsequent unsoundness The Bulletin also describes 
methods of sampling and testing breeze and clinker 
aggregate® in the field 

Thermal Decomposition op Ammonia — Baly and 
Duncan (1922) claimed that ammonia gas obtained by 
rapid evaporation of the liquid is less rapidly decom 
posed by a hot platinum wire than that produced by 
slow evaporation This offect was attributed to the 
existence of two kinds of molecules m equilibrium in 
liquid ammonia, all the molecules being assumed to 
pass into the form with the higher energy content on 
slow evaporation, while on rapid evaporation the 
equilibrium was supposed to persist in the gaseous 
state This work has been repeated by W A String 
fellow, who describes his results in the Journal of the 
Chemical Society for January These results do not 
confirm those of Baly and Duncan, practically no effect 
being observed m place of a 25 50 per cent decrease in 
reactivity with rapidly evaporated ammonia The 
addition of water vapour did not produce the great 
increase in decomposition observed m the earlier work 
Stnngfellow suggests that as Baly and Duncan 
apparently did notexhaust their reaction vessel before 
filling it with ammonia, a rapid inflow of gas would not 
sweep out the air so completely as a slow stream The 
presence of adsorbed gases on the platinum wire might 
then account for the inhibition of the reaction observed 
when rapid evaporation took place The existence of 
different species of gaseous ammonia appears to be 
very unlikely 
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Cruise of the Carnegie. 

rpHE non magnetic yacht Carnegie, which left I included as a regular instrument at each ocean station 
Washington last May for a three year magnetic This is so arranged that it can be worked at a given 
and electno survey of the oceans, has now completed depth by the release of a ‘ messenger,’ the power being 
the first unit of her voyage — that of encircling the | supplied by a 30 pound weight on the end of 100 m of 

wire wound on a reel on the pump 
150 litre s of water is sti ained through 
a small silk netattached to the pump 
When all the wire has run out the 
pump is closed off and hauled to the 
surface Salinities are now deter 
mined by means of the salinity bndgo 
by the evening of the day on which the 
samples arc taken Continuous re 
c ord8 of both wet bulb and dry bulb 
temperatures or change of humidity 
at three positions havo been secured 
l’hc ‘ boom walk,’ as used by Beebe 
(two 30 foot booms with net between 
oxtending from the ship's side), en 
ables the naturalist to walk out over 
the water and use the dip not and 
tew nets outsido the disturbances 
caused by the wash of tho ship 
On Aug 7 a station was occupied 
at the edge of the Grand Banks of 
Newfoundland m the cold Labrador 
Stream, which at that point had a 
depth of 1 30 m At tho surface the 
temperature was 52“ F , but at a 
depth of only 170 feot the thermo 
meter fell to 34° Throe days later m 
North Atlantic In threo letters to the Carnegie theGulf Stream the water surfm e temperature was79 6 F 

Institution of Washington (published by the Press Those who havo seen the stores of spare apparatus 

Service Bureau), Captain Ault, who is in command on board have possibly mat veiled at their numbers , 
both of the ship and of the Expedition describes the careful provision fully justified when one realises 

progress of the work so far accomplished The first the risk of loss every time an instrument is used Olio 

place was Plymouth, reached only after encountering 
severe storms, then Hamburg, Iceland, Greenland, 

Newfoundland and Barbadoes Oct 9 was tho date 
planned for arrival at Panama, and as these letters 
were being finished the ship was about 140 miles from 
that place, and the date was Oct 9, thus keeping well 
to the schedule 

The work is in full swing In this cruise a large 
amount of additional research in physical oceano 
graphy and biology is undertaken Every other 
day a magnetic station is occupied for compass de 
clination, inclination, and horizontal intensity On 
alternate days an ocean station is occupied for water 
samples (salinity, hydrogen ion concentration, phos 
phate content, oxygen content) and temperature, 
with, occasionally, bottom samples and tow nets 
The magnetio declination or compass variation 
at 136 stations has been determined, and tho inclina 
tion and horizontal force at 49 stations, mostly neai 
stations of former cruises Atmospheric electric 
observations have been made daily and many photo 
graphic records of continuous daily changes in the 
electno potential gradient also eight 24 hour series 
of observations of conductivity, ionic content and 
penetrating radiation Three hundred and thirty 
determinations of the depths of the sea have been 
made with the sonic depth finder This electrical 
apparatus for measuring the depth of the ocean floors 
records the time required for sound waves, from an Via i. - w nrking the Petterwon plankton pinup 

oscillator mounted on the hull below the water line, 

to reach bottom and be reflected back to the surface such instance is recorded by Dr Ault, when a bottom 

Checks with the wire soundings show that the accuracy sampler, eleven Nansen water bottles, and twenty 

of the depth finder is within expected limits two deep sea reversing thermometers were lost by 

For biological studies, tow nets at surface, 50 in the breaking of a wire about 2} miles down 
and 100 m depth are taken, and the new Pettersson The Carnegie is happy m having contact by radio with 

plankton pump, after several improvements, has been Amenoa, England, France, Holland, and Germany 
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The Expansion of Telephone and Supply Systems. 


r PHE problems that arise in connexion with the ex 
-*• pansion of telephone systems are in some respects 
analogous to the corresponding problems in the supply 
of electric lighting The Institution of Electrical 
Engineers therefore arranged on Jan 10 that papers 
on each of these subjects should be read at the same 
meeting so that the solutions adopted by the telephone 
engineers might be compared with those adopted by 
the supply engineers The title given to each paper 
was “ The Anticipation of Demand, and the Eco 
nomic Selection, Provision, and Lay out of Plant ” 
Mr, J G Hinos discussed the telephone system and 
Capt Donaldson the electric power system The first 
problem that has to be solved m both systems is the 
forecasting of the probable number and distribution of 
subscribers that will exist in a given area at a given 
time Once this is settled, the provision of a lay out 
which will ensure an efficient service at a minimum 
cost over this period is a technical problem which 
should admit of a rigorous mathematical solution 
Secondary problems arise, however In connexion 
with telephony thoro is the * busy hour,’ and in con 
nexion with electrio supply there is the ‘ peak load ’ 
In trunk line telephony the difficulty is sometimes 
met by having a special tariff so as to induce Bub 
scribera to communicate at the less busy hours, and 
occasionally, in electric supply, by means of meters 
which register more rapidly at stated times There 
are many points of dissimilarity between the two prob 
lems When a house has been wired for the electric 
light, it is most probable that there will be always a 
user in that house In the case of telephone supply, 
especially in private dwellings, a change of occupier 
usually results m the telephone circuit serving the 
premises being given up This involves recovery of 
the apparatus and the temporary or permanent aban 
donment of all the internal wiring which is always 
provided by the Post Office 

In large cities high class property is often found 


next door to poor dwellings Before the period 
covered by the Post Office forecast has expired, the 
smaller properties may be pulled down ana replaced 
by blocks of flats or business premises, each requiring 
many telephones It is necessary, therefore, to make 
detailed inquiries about possible alterations to pro 
perty Certain businesses like stockbroking and book 
making are very fluctuating When there is a rush of 
work tne number of telephones may be increased five 
times, and then when the depression comes they are 
given up 

The data given show why overhead transmission is 
desired by engineers A wire made of cadmium copper 
and weighing 40 lb per mile used overhead has a 
speech transmission efficiency equal to that of a 200 lb 
per mile underground cable Public authorities, how 
ever, are increasingly reluctant to give permission to 
erect poles in public footways Capt Donaldson said 
that the telephone problem is the more difficult, be 
cause each consumer must have his own individual 
pair of wires at least so far as the first telephone 
exchange 

If tho electric lighting stations built twenty five 
years ago had been ten times larger, it would have been 
in the country’s interest The replacement of recipro 
eating engines by the turbine has made it possible to 
accommodate considerably larger units of supply m 
the original engine rooms, but in many cases consider 
able alterations have had to be made Capt Donald 
son pointed out the fallacy of always replacing an 
engine by one of double the Bize , it is always neces 
sary to assume that one engine may be out of commis 
sion Hence the maximum reserve of power is ob 
tamed when all the enginos are of equal size The 
general situation is rapidly passing out of the hands 
of the smaller undertakers Power engineers by care 
ful study of the yearly loads can make reasonably 
accurate forecasts of the demand for some years in 
advance 


The Rubber Research Institute of Malaya 


r |'HE first issue of the Quarterly Journal of the Rubber 

Research Inah lute of Malaya, Kuala Lumpur, 
January 1929, bears witness to the very active steps 
that have been taken to put the new Research Institute 
into working order The director, Dr G Bryce, 
arrived in Malava to take up his duties in September 
1926 Rome local appointments were made during 
the autumn of that year, and the other officers of tho 
station were giadually brought in during 1927 and 
1928, the seventeenth appointment being made in 
November 1928 By June 1927 the heads of the 
chemical, pathological, botanical, and soils divisions 
of the Institute were appointed, and engaged in 
visiting the neighbouring rubber research stations in 
Sumatra and Java Temporary laboratory accom 
modation was provided by adapting a bungalow, and 
four months after the arrival of the heads of divisions 
in Malaya they had presented programmes of work 
for their respective di\ isions for the consideration of 
the Boatd of Control 

In this first issue of the Quarterly Journal, brief 
summaries of the work of the different divisions are 
given, for the period up to Sept 30, 1928 These 
show that the officers appointed have lost no time 
in grappling with the many sided problems presented 
by the commercial cultivation of the rubber plant, 
and the preparation of the latex for market 

No 3096, Vol 123] 


Tho bulk of the journal consists of articles by various 
officers of the Institute upon many of the interesting 
problems that arise in connexion with research upon 
the growing and preparation of rubber Besides 
being of interest to tho rubber planters, many of these 
articles hove special interest to botanists, colloid 
chemists, and other investigators of agricultural and 
industrial problems, who are not directly concerned 
with the lubber industry Occasionally, however, a 
certain obscurity of expression makes some of these 
articles difficult to follow anil particularly if the 
Research Institute wishes to carry interested growers 
with it in its investigations through the medium of 
its journal, it would seem worth while to expend more 
time and trouble upon the form in which these in 
vostigations, often themselves of groat intnnsio 
interest, are desen bed in print 

Dr Haines discusses a topic of very general interest 
in countries with a tropical rainfall when he reviews 
the pros and cons of methods of silt pitting as a means 
of defence against excessive soil erosion Experience 
which this investigator obtained m the claasio expen 
mental fields of Rothamsted is hero utilised to visualise 
a soil problem specially characteristic of tropical and 
sub tropical conditions The botanical division re 
ports much active work upon vegetative propagation 
Mr Mann, fresh from his contact with methods of 
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fruit culture at the Experimental Station at Long 
Ashton, near Bristol, discusses the conditions govern 
mg successful bud unions in Malaya, where vigorous 
growth of shoot and scion at the time of union, 
together with fair humidity in the woeks following 
the budding operation, seem the most essential 
conditions for suocess 

Messrs A R Sanderson and H Sutcliffe give an 
account of some very valuable selection work on 
rubber they have had in progress before the formation 
of the Institute These experiments confirm the 
general impression that the selection of high yielding 
atook on any other basis than the yield of dry rubber 
over a long period of tapping, can, os yet, only be made 
with considerable uncertainty 

'The creation and propagation of high yielding strains 
— which Dr Weir, the head of the pathological div tsion, 
leminds the reader may bo at any time required en 
(lowed with resistance to some newly introduced patho 
gen, such as the South American leaf blight, which Dr 
Weir has studied in its native habitat — can obviously 
not be neglected by the Rubber Research Institute 
Mr Moms states that during a season’s observations 
no pollen carrying insect has been seen to visit the 
female flowers of Hevea, which, it must bo remem 
bered, is not of Malayan origin, but an introduced 
plant isolated from its normal insect visitors Arti 
ficial pollination is successful between various selected 
clones, and a few seedlings have thus been obtained 
for further trial, but self pollination within the clone 
is usually negative m result The further analysis 
of the conditions, both internal and external, that 
contribute to successful pollination and fertilisation, 
is a promising field of investigation 

Many other points of detail as to the chemical 
properties of the rubber, its preparation and various 
commercial defects, diseases of cover crops, of young, 
budded plants, etc , are dealt with in this first number 
of the new journal There is no doubt that if this 
standard is maintained the Quarterly Journal of the 
new Rubber Research Institute will be a publication 
of permanent scientific value 


Association of Technical Institutions 

r PHE annual general meeting of the Association of 
-*■ Technical Institutions was held in the Grocers’ 
Hall, London, on Feb 22 and 23 As is customary, 
the installation of the president took place at the 
opening session, and, distinguished as have been the 
occupiers of the presidential chair in the past, the 
new president, Sir J E Kynaston Studd, is one of 
whom the Association may be justly proud By a 
happy chance, the year of his presidency coincides 
with his year of office as Lord Mayor of London But 
it is not only the civic honours that are his wluch 
distinguish him in and qualify him for his now offico 
For some yoara now his activities in connexion with 
the Regent Street Polytechnic, of which he is 
president, have been well known 

Sinoe he was therefore in a position to speak to 
the Association as an expert, Sir Kynaston Studd’s 
presidential address was expected to be one of 
unusual authority Nor was his audience disappointed 
His review of tne work of such recent committees 
as the Balfour Committee on Trade, the Maloolm 
Committee on Education and Industry, and the 
Emmott inquiry into technical education and in 
dustry, was broad and illuminating The conclusion 
he drew from the reports of these committees may 
be summarised by saying that, although the Board 
of Education is now in a position as a result of the 
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work done to do muoh to help teohmeal education 
to attain the greater place it merits m our system, a 
great deal of the task of getting industry to come 
more and more to the technical college for informed 
help must be borne by such associations as the ATI 
In oonnexion with all this, he did not attempt to 
minimise the work done by the Atholl Committee on 
Examinations, but it was clear that he was closely 
m touch with the views of the majority of those engaged 
in teohmeal education when he suggested that ex 
animations are the loast important part of the work 
of technical education We were glad, too, to note 
that he pressed home a vital point to which attention 
has already been directed in these oolumns (see 
Nature, Nov 12, 1627, p 681 , and July 28, 1028, 
p 121)— the status of the craftsman must be equal 
to that of any other worker , an end which will be 
diflloult to attain unless industry is prepared to 
guarantee the same conditions of permanency to 
craftsmen as it does to clerks and others of the 
administrative staffs 

Papers read and discussed during the meetings 
included “ Broadcasting and its Relation to Further 
Education,” by Mr C A Siopmann, of the BBC 
“ Industrial Safety,” by Sir Gerald Bollhouse, H.M 
Chief Inspector of Factories , and “ Technical Training 
for Women,” by Miss E E Cox, of the LCC Barrett 
Stroet Trade School 

In oonnexion with tho papoi on industrial safety, 
a visit was arranged to the Home Office Industrial 
Museum, where safety devices are set out m admirable 
fashion Few people, as Sir Gerald Bellhouae pointed 
out in his paper, realise how big a toll accidents make 
upon industry Yet the most recent figures show 
that 166,074 acoidents (of which 973 wore fatal) were 
reported during 1927 to the Factory Department 
Out of these oases, those whioh come within the 
Factory and Workshop Acts mean that each year 
about £2,600,000 is paid in compensation additional 
administrative, legal and medical costs must bring 
the figure to not loss than £6,000,000 per annum 
btatistios such as these should m themselves be 
sufficient to make employers, employees, staffs, and 
students of engineering schools in universities and 
technical colleges desire to visit the Home Office 
Industrial Museum, where may be seen all tho best 
methods of preventing danger to life and limb which 
have become incidental to industrial prooesses 


University and Educational Intelligence 

Cambridue — Mr E N Willmor has been appointed 
University lecturer in physiology 

Tho following grants have boon made from the 
Balfour Fund £100 to Dr C M Yonge, for researches 
at Honolulu and elsewhere in reference to his ex 
jienments On the Great Barrier Reef , £60 to Mr 
F S Russell, for researches on the plankton of the 
Great Barrier Reef region 

Birbai Salmi, Emmanuel College, has boon approved 
for the degree of dootor of science 

Leeds — Mr F J Dent has been appointed gas 
research chemist in the Department of Coal Gas and 
Fuel Industries in succession to Dr A Parker, who 
has resigned m order to take up a responsible post 
with the Water Pollution Section of tho Department 
of Scientific and Industrial Research Mr Dent has 
been working in the Department under Prof J W 
Cobb for the past two years upon the gasifloation of 
special cokes in oxygen, and upon hsat treatment m 
hydrocarbon and other gases as a factor influencing 
the reactivity of coke 
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London — An offer bv the trustees of the late 
Mr C H Clark of a sum of £10,000 for the establish 
ment of a lectureship in the history and progress of 
preventive medicine and tropioal hygiene has been 
aooepted The Prime Minister has forwarded a grant 
of £1000 from the Beaverbrook hund for Medical 
Research, to be applied to the purposes of, and adminis 
to red under, the scheme for the Thomas Smythe 
Hughes Medical Research Fund 

Dr T G Hill, reader in plant physiology at Um 
versity College has been appointed to the University 
chair of plant phj Biology , tenable at University College, 
as from Aug 1 next He is the author (with Dr P 
Haas) of “ An Introduction to the Chemistry of Plant 
Products” (1013), and of numorous papers on the 
structure and development of the higher plants, 
oxidative processes, etc , in botanical and other 
journals 

Dr E J Salisbury, reader m plant ecology, has 
been appointed to the Quain chair of botany, tenable 
at University Colloge, as from Aug 1 next His recent 
publications include papers on the influence of earth 
worms on soil reaction, geographical distribution of 
plants, and the oauses and ecological significance of 
stomata] frequency 

Prof W E Le tiros Clark, professor of anatomy at 
St Bartholomew’s Hospital Medical College, has been 
appointed as from Sept 1 next to the University chair 
of anatomy tonable at St Thomas’s Hospital Medical 
Sohool 

Sir John Dewrance, Prof W T (Jordon, Dame 
Helen Gwynne Vaughan, and Sir John Snell are among 
the recently appointed fellows of King’s College 

Oxford — All Oxford men who have worked in the 
University Museum will be gratified that the degree of 
M A honona causa has been conferred on Alfred 
Robinson, assistant to tho secretary to the curators, 
and a well known figure to all science students in 
Oxford for the last fifty years 

At a forthcoming meeting of Congregation, decrees 
will bo projKised expressing tho gratitude of the Um 
versity (1) for tho gift, received through the Prime 
Minister, of £1000 from Lord Beaverbrook for the 
furtherance of medical knowledge, and (2) for the 
bequest by the late Prof A W Scott of £4322 to bo 
applied for the furtherance of physical science 

SunrriKJ d — Applications are invited for an Iron 
mongers’ Company Research fellowship, value £500, 
and For two Ironmongers’ Company Research Scholar 
ships, each of the value of £150, particulars of which 
oan be obtained from the Registrar, The University, 
Sheffield The latest date for the receipt of applies 
tions is April 1 

Wades — Applications are invited from graduates 
of the University of Wales for five fellowships, each 
of the annual value of £200 and tenable for two years 
The applications must be received not later than 
June 1, by the Registrar, University Registry, 
Cathays Park, Cardiff 


The Now York correspondent of the Times has 
announced three important gifts for education in 
the United States North Western University is to 
receive about £1,000,000 under the will of Mr Milton 
H Wilson , New York University has received an 
unrestricted endowment of £200,000 from Mr and 
Mrs Percy S Straus , and Newhaven Hospital, 
which is affiliated to the Yale School of Medicine, 
has received £400,000 from the General Education 
Board of New York City, to be devoted to a new 
laboratory and dispensary and a service unit 
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Calendar of Patent Records 

March 4, 1633 — On Mar 4, 1633, Richard Dolamam 
petitioned Charles I that, in accordance with a 
promise given by the king two years earlier, he might 
nave the sole making of a ” mathematical instrument 
extracted from the logarithms and projected in circles 
for the speedy operating of mathematical practices ” 
The petition passed the Signet Office on the same day, 
but no patent is enrolled, and it is uncertain whether 
this first patent for a slide rule was ever aotually 
issued Delamam was not the first inventor of tho 
slide rule The credit for this belongs to William 
Oughtred, who, according to his friend and translator, 
William Forster, had invented the instrument some 
years before and had not published the invention 
because 1 it is a preposterous course of vulgar teachers 
to begin with instruments, and so instead of artists to 
make their scholars only doers of tncks and as it were 
juglers , to the despite of art, losse of precious time, 
and betraying of willing and industrious wits unto 
ignorance anil idleness ” 

March 5, 1825 — On this date there was granted to 
W H James, one of the pioneers of railway trans 
portation, a patent for a Bystem of tram propulsion in 
which all the axles throughout the tram were driving 
axles, longitudinal shafts on the carnages operating 
the wheels through bevel gearing and being con 
nected to each other by universal couplings the 
front shaft being driven by a steam engine or other 
agent An experimental line was laid down on which 
inclines of 1 m 12 were successfully negotiated, but 
the system was never adopter! on the railways of 
Great Britain 

March 6, 1648 — During the last few years of 
Charles I the ordinal y machinery of granting patents 
broke down, and there are no entries in the printed 
indexes for the period 1042-49 The patent granted 
to Sir William Petty on Mar 0, 1848, for his invention 
of double and multiple writing, was issued by the 
authority of an ordinance of the “ Lords and Com 
mons assembled in Parliament,” which formed the 
warrant to tho Solicitor General and to the Com 
missioners of the Great Seal Petty seems to have had 
some difficulty m securing the adoption of the inven 
tion, for in the following year Parliament is petitioned 
by one Henry Morris to grant Petty and Morris “ either 
a tax of 2d a ream on paper, or 2s 2d on 60 skins of 
parchment for a few years, or else £1500 or £2000 
down for their services, or some good office ” 

March 6, 1916 — Rustless steel first attracted public 
attention when stainless table cutlery was intro 
duced in 1914, though the importance of ohromo 
and of nickel alloys had long been recognised The 
remarkable properties of high chromium iron were, 
however, not fully realised until the researches of 
Harrv Brearley of Sheffield, which resulted in the 
production of a steel containing between 9 and 10 
per cent chromium and not more than 0 7 per cent 
carbon, which was practically untamishable and oould 
bo forged, rolled, hardened, and tempered, under 
commercial conditions Brearley’s discovery was 
published before a British patent was applied for, but 
he obtained patents in Canada and the United States, 
tho application in the latter country being filed on 
Mar 0, 1910 

March 8, 1859 — A satisfactory ootton harvesting 
machine has yet to be discovered, and most of the 
world’s cotton is still pioked by hand, but of the many 
attempts to solve the problem, the pneumatic picker 
has had the greatest amount of success The first 
patent for a pneumatic harvester was granted m the 
United States to John Griffin on Mar 8, 1859, steam 
being employed to produce the vacuum 
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Societies and Academies 

London 

Royal Society, Feb 21 — P Kapitza The change 
in electrical conductivity m strong electno fields 
(Parte 1 and 2) The change of resistance in a transverse 
field at temperatures of room, of solid carbon dioxide 
and ether, and of liquid nitrogen, has been studied in 
many metals It follows the same law in all of them 
The formula obtained gives a square law in weak 
fields and a linear law in stronger fields Change of 
resistance follows a linear law with increasing field, 
but in weak fields it is masked by disturbances 
existingm the metal equivalent to an internal magnetic 
field This additional resistance is independent of 
temperature, while the ideal resistance has a constant 
value for a given temperature for each metal, indepen 
dent of its physical and chemical state The additional 
resistance is identical with the residual resistance 
which is observed at very low temperatures Supra 
conductivity is a general phenomenon in all metals, 
but is masked by additional resistance, which dts 
appears at very low temperature m certain metals 
— R R Nimmo and N Feather An investigation of 
the ranges of the long range a particles from thorium 
C and radium C, using an expansion chamber 
‘ Extrapolated ’ ranges 9 90 and 1 1 70 cm in 
standard air were obtained for the long range a 
particles from thorium C in the ratio of 1 5 1 
641 particles have been observed belonging to these 
groups In addition, 9 had r&ngos between 12 6 cm 
and 17 cm , and 13 had longer ranges The range of 
the most abundant group of long range a particles 
from radium C was measured as 9 18 cm , it is likely 
that there are others with ranges 8 1 cm 10 0 cm , 
and 1 1 0 cm respectively Nearly 600 long range 
particles from radium C were recorded — C R Burch 
Some experiments on vacuum distillation The 
method of evaporative distillation can bo applied to 
the derivatives of petroleum An elementary kind of 
fractionation is possible Petroleum derivatives of 
exceedingly low vapour pressure can be prepared — 
E C C Baly and N R Hood The photosynthesis 
of naturally occurring compounds (4) — B W Currie 
and R Alty Adsorption at a water surface (I) - 
W G Palmer Some adsorption isothermals for a 
plane platinum surface — B Lambert and A M Clark 
Studies in gas solid equilibria — G C Laurence 
Relative v elocities of the alpha particles emitted by 
certain radioactive elements — H W Thomson and 
C N Hinshelwood The mechanism of the homo 
geneous combination of hydrogen and oxygon - - 
E G Dymond and E E Watson Electron scattering 
in helium — E T Hanson Diffraction and resonance 
- S Goldstein (o) The forces on a solid body moving 
through viscous fluid (6) The steady flow of viscous 
fluid past a fixed spherical obstacle at small Reynolds’ 
numbers Oseen’s equations for the flow of a viscous 
fluid at small Reynolds’ numbers past a fixed spherical 
obstacle are solved completely, and a table given of 
the resulting values of the drag coefficient — J Taylor 
On the chemical interaction of ions, and the ‘ clean 
up ’ of gases at glass surfaces under the influence of 
the electrical discharge — H M Macdonald The 
total reflection of eleotno waves at the interfaco 
between two media — L Hartihorn and D A Oliver 
On the measurements of the dielectric constants of 
liquids, with a determination of the dieloctno constant 
of benzene An aocuracy of 1 m 10,000 is obtained, 
using a capacity method The method requires a 
comparatively large volume of liquid For very pure 
liquids in small quantities, a comparison method is 
used The dielectric constant of benzene is 2 2826 at 
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20° C , with a probable error of db 2 parts m 10,000, 
mainly due to difficulties of obtammg a sample 
absolutely free from water — J W Fisher The 
wave equation in five dimensions — E Griffiths and 
J H Awbery Measurements of flame temperatures 
— K Lonsdale The structure of the benzene ring in 
CjfCH,), The benzene ring m this compound is 
similar m shape and size to tho six carbon ring in 
graphite, tho nuclear carbons having a diameter of 
I 42 A Three of the valencies of aromatic carbon 
are co planar, the ring itself and all the side chain 
carbon atoms lying in the (001) cleavage plane Tho 

S uekerod or 1 diamond ’ typo of benzene nng, and 
lorse’s model are inadmissible 

Geological Society, Feb 8 — E St J Burton The 
horizons of Bryozoa (Polyzoa) in the Upper Eocene 
beds of Hampshire Special horizons on which an 
abundance or deficiency of bryozoan remains occur 
are indicated within the three divisions of the Barton 
Bods (Lower, Middle, and Upper Barton ) A recurrent 
facies of sedimentation m&v be conn idem with the 
reappearance of specios on higher horizons in the 
series — M Black The upper estuarine senes of 
Yorkshire The Estuarine Series of Yorkshire is of 
deltaic rather than ostuarmo origin, and bears a close 
resemblance to the Coal Measures The Uppoi 
Estuarine Senes is best exposed in tho coast section 
between Gnsthorpo and Cloughton (Yorkshire), where 
the sequence can be made out It is possible to 
distinguish between autochthonous plant bods and 
allochthonous, or drifted, ones The foimer aro rare 
in the Upper Estuarine (series The drifted plant 
beds aro much better developed Among these, a 
definite relationship exists between tho typo of sodi 
ment and the flora which it encloses 1 he plant 
fragments seem to have behaved os a sediment trans 
ported by the water of the distributaries 

Society of Public Analysts, Feb 6 — T P Hilditch 
and Eveline E J ones The fatty acids and component 
glycendos of some New Zealand butters The pro 
cedure consisted m oxidising the butter fat by means 
of permanganate under conditions m which all un 
saturated components were transformed into acidic 
products, whilst glycerides containing only saturated 
fatty acids remained unaltorod These fatty acids 
were recovered and their composition determined — 
A Scott Dodd A new test for boric acid and borates 
Tho pink coloration produced by adding mannitol 
and methyl red or sofnol indu ator No 1 to a neutral 
solution is charai tenstio of boric and, a distinct 
reaction being obtained with so little os 0 2 ingrn 
The only substances causing any interference with 
the distinctness of the reaction ure phosphates, 
arsenates, chromates, and tungstates, which make it 
difficult to ascertain tho exact point of neutrality — 
B E Dixon The determmation of small quantities 
of beryllium ui rocks The chief obstacle to tho 
accurate determination of small quantities of beryllium 
m silicate rocks is the difficulty of separating it from 
titanium This difficulty has been overcome by the 
use of p chlo roan lime, which will precipitate titapium 
completely 

Dublin 

Royal Dublin Society, Jan 22 — W R G Atkin* 
and H H Poole The photoeleotrio measurement of 
the illumination in buildings The vertical lllununa 
tion was measured simultaneously in an exposed 
position and in the building The percentage ratio 
when the sun is obscured is called the ‘ daylight factor ’ 
A dwelling house and an old church were examined 
The illumination in the former was less than 1 per cent 
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in most places, rising to 7 per cent just inside large on the feathers and restricting the deposition of melanin 
windows, or 14 j>er cent with the photometer sloped into pencilling — C W Stump A human blastocyst tn 
towards the light The factor in the ohurch varied axtu The blastocyst was obtained from the body of a 
from 0 02 to 0 86 per cent, or, with sloped photometer, woman aged forty six years It was fixed the day 
from 0 03 to 1 85 per cent It seems to be futile to use after the death of the mother, who was killed by a 
special glass, transparent to ultra violet light, in the motor oar aocident.butwas slight lymjurod Examine 
usual type of dwelling house m windows which do tion of the sections of the blastocyst and of the reoon 
not, at some time of the day, receive direct sunlight — struotions made from the sections, plaoe it m Bryce’s 
H H Poole A modified form of radium emanation group D of human blastooysts, which, now, with the 
apparatus The apparatus in use in the Irish Radium addition of this new specimen, named H 381, and 
Institute for pumping off emanation and drawing it Stieve’s Hugo specimen, includes thirteen blastooysts 
into capillary tubes for therapeutic purposes has been of relatively similar age 
modified so as to render its action more automatic, 

thus reducing the exposure of the operator to the Geneva 

radiations, and enabling the work to be earned on by Society of Physics and Natural History, Deo 6 — 
a succession of lees highly skilled workers than were Rolin Warre The formula of Clairaut relative to 
required with the apparatus in its old form geodesy The author obtains Clair^ut’a formula by 

a method much simpler than those hitherto given 
Royal Irish Academy, Jan 28 - — P J Nolan and His calculation has the double advantage of not 

C O’Brolchain Recombination of ions in atmo requinng the use of Bpherioal functions and of 

sphenc air (Part 1) Investigation of the decay making an approximation only at the last stage of 

coefficient by Schweidler’s method The luiear re the new and rigorous formulte — Pierre Dive In- 

combmation law for small ions in atmospheric air is temal movements of the terrestrial fluid The 

verified The recombination coefficient between small author applies the formulas recently established by 

ions and nuclei is not constant The variation does him, on the laws of rotation of a heterogeneous 

not appear to be connected with the concentration of fluid with a density increasing with the depth, to the 

dust particles in the air — P J Nolan Recombination case of the oarth Geophysicists admit that the 

of ions in atmospheric air (Part 2) The law of re continents should be considered as a light Bcona 

combination of ions and nuclei The relation between floating on a denser viscous mass The calculations 

the rate of production of ions in atmospheric air and of M Dive give increases of velocity at a depth of 
the equilibrium concentrations of small ions and nuclei 100 kilometres of ft 3, 7, 8 6, 9 ft cm per second for 

is best represented by the equation q-an* +{ny/N surfaoe densities of 3, 2 6, 2 5, 2 4 respectively Of 

where f -ftft x 10 * The results of field observations two continental masses floating in the viscous under 
generally support the proposed equation layer, the larger and more deeply submerged will be 

carried towards the oast with a greater velocity This 
movement is certainly much reduced by the viscosity, 
Edinburgh not taken into account in the calculations This 

Royal Society, Feb 4 — N B Eales The anatomy calculation gives a concrete and simple explanation 

of a fcetal African olephant, Elephna ajneonus ( Loxo of the tangential force which geologists have long 
donta afneana) (Part 3) The contents of the thorax considered as the principal factor in tho deformations 
and abdomen, and the skeleton A detailed specifi of tho solid part of the globe — Adrien Jayet The 
cation of the Proboscides is given, anatomical differ ago of the lower portion of the sub lithographic 
ences between Elephas and Isoxodonta are noted, and limestones of the calcareous Alps of Haute Savoie 
the relationships botwoen the Proboscides and other The lower part of these limestones, styled Senoman 
orders of mammals are discussed The group has in the explanation of the geological map of France 
numerous features of a primitive nature, in which it (1/80,000), merge laterally into fossil bearing Ceno 
oxlnbits resemblances with the Rodentia, Sironia, maman layers Hence there is not, at the point 
Hyrocoidea and tho Primates Tho nearest relatives where the latter are missuig in the series, an in 

were the ancestors of the modem firemans — A D B terruption in the series It is a matter of a lateral 

Smith and J R Brown R61e of inbreeding in the change of facies in a continuous sedimentary series 
development of the Jersey breed of cattle Jnbreed 

ing has played a small part m the construction of Vienna 

the breed in Fmgland bewail Wright s coefficient Academy of Sciences, Nov 16 — J E Hibsch The 
now stands at only 3 9 + 0 3 as compared to the geological age of the sands and sandstones of the 

Clydesdale breed of horses with 6 anil Shorthorn Bohemian Mittelgebirge, hitherto held to be Middle 

cattle with 20 Cows with annual lactations of more Ohgocene — K Menge (1) A theorem on the length 
than 1000 gallons in less than a year are significantly of an aro — (2) The general separation theorem 
less inbred, having a coefficient of only 1 85 Possible Nov 22 — W J MUller and O Lftwy The theory 
reasons are (1) miscellaneous inbreeding does not of passivity phenomena (4) The dependence of the 
produce good results in yield , (2) heterosis between specific time of passivation for iron on the ooncentra 
two strains , (3) inheritance of milk yield may not be tion and nature of the electrolyte — R Dworzak and 
in a common autosomal manner, but may be sex T Lasch Cyclo acetals — F Heritsch Michelxma 
linked, in which case only certain types of inbreeding Abxchi from the upper carboniferous of Nassfold m 

would be effoctive — A W Greenwood and J S S the Oamic Alps — D Poerner-Patxelt and A Pisch- 

Blyth An experimental analysis of the plumage of inger The behaviour of the structures of striated 

the brown Leghorn fowl Whereas the plumage muscle fibres towards acids Muscles of various sorts 

typical of the male is developed independently of were used in acetate-acetic acid buffers and with 

the gonad and depends for its maintenance on a known hydrogen ion content and afterwards examined 

certain level of thyroid functioning, both gonad and microscopically — K Przlbram A colour change by 

thyroid play a part m regard to that of the female pressure (piezochromy) m fluorite Green fluonte 

tho former stimulates the latter to a higher level of powdered and then compressed at 10,000 kgm per sq 
activity than that present m tho male and so indirectly cm becomes violet — L Kober Mesozoic breccias in 
causes a hyperthyroid effect on the feathers At the the upper schist cap of the Sonnblick and Glookner 
■Wee time it modifies this condition bv acting directly group 
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Land and Industry 

rpHE very heavy imports of foodstuffs into 
JL Great Britain and the urgent need for m 
creasing the homo production of food have been 
emphasised with wearisome iteration theso many 
years past A study of the trade returns for 1928 
shows clearly enough that the position in this 
respect is getting worse But our dependence on 
other countries to save us from starvation is only 
one part of the story There are many other col- 
lateral factors of vital consequence For example, 
it is not well that nine tenths of our population 
should be entirely urban, completely exiled from 
| the land, and wholly bereft of any land interest 
whatever We may not all agree with what Mr 
Galsworthy says about ‘ town blight,’ but no one 
who has seriously thought about the matter, no 
one who has any appreciation of the teaching of 
history, can doubt that this entire exclusion from 
the land and all that it moans is a potent sourci of 
national weakness, or at least of national one 
sidedness 

Then, again, there is the vitally important ques 
tion of leisure anil its proper use This has been 
hitherto a little neglected by economists, and jet, 
with the comparatively short hours of work now 
in vogue, it is a matter of the utmost moral anil 
economic signihcanci the more so, in view of the 
increasing monotony of the gmvter part of the 
factory and office work of to day, and mainly 
carried on indoors Those considerations point 
to the supreme neid for a more natural and 
outdoor form of recreative work, such as would 
be provided by a land interest, as a powerful 
antidote to tho present indoor monotony of work 
and the general artificiality of town life The 
national lovo of outdoor sport, if sufficient facilities 
could be provided for its adequate expression and 
exercise, may be thought sufficient mitigation 
But always there aro more spectators than players, 
and we be hove that there are many of both sexes 
and of all ages to whom some kind of land interest 
would make a more powerful appeal, and would 
certainly prove more useful and economically 
stronger It is a pity that the allotment movement 
of the War period has not been more vigorously 
continued and extended since It was a great deal 
better than nothing, though far from being the best 
thing of its kind that could be provided The 
national housmg programme offered the oppor- 
tunity for something vastly better That oppor 
tunity has been missed so far 

In fact, despite the very obvious and rathor 
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disconcerting factors in our modem industrial civil 
isation noted above, very little has been done, at 
all events in Great Britain, where it is perhaps 
more urgently needed than in any other country, 
to counteract what must be described, without 
exaggeration, as a senous social evil We have 
had, it is true, much talk of ‘ back to the land,’ 
really a fatuous and useless shibboleth m England , 
many acres of small holding legislation, for the 
most part derelict and only applicable to a small 
minority , and endless discussion of agricultural 
policies leading to little or nothmg 

We shall never be a nation of peasant pro 
pnetors despite the panegyrics of Mill, Sismondi, 
and others on that very admirable ideal , and 
therefore it might be advisable to look for some 
thing else, less drastic and complete, but more 
practicable, let us hope The suggestion has been 
made not infrequently m recent yoars that a 
partial return to the land would be the best, a part 
tune recreative interest rather than a whole time 
occupation It would be morely a modified and 
improved form of industry cum agriculture which 
largely characterised our economic structure m 
pre industrial days, when the Lancashire weavers 
had their little farms and the Sheffield cutlers were 
noted for their culture of flowers To day it is a 
prominent feature in the United States of America, 
in Canada and other British dominions overseas, 
in many parts of Europe, and is struggling to 
make some headway m Groat Britain, where, as 
already intimated, it is more urgently needed 
than anywhere It means the provision of homes 
or homesteads worth the name, with gardens and 
perhaps even orchards and greenhouses, embodying 
not only the primeval need of shelter but also the 
still more primeval need of food 

So far from being original and novel, this idea 
goes back to Babylonian times W ithm the mighty 
walls of that ancient city were sheltered fields and 
gardens to provido food in time of siege, and indeed 
at all times Some day the same imperative need 
may be ours , and we should make provision in time 
A great deal has already been done along these 
lines in other countries, especially m the United 
States, and to some extent on the Continent It 
is strange indeed that the need for this sort of 
thing has been more clearly realised m the United 
States, where there is no preponderating town 
population and no 80 per cent dependence on 
foreign food , but it has been adopted over there 
not so much from the point of view of food supply 
but rather as a refreshmg counter current to 
modem artificiality and rush It is a profitable 
No 3097, Vol 123] 


hobby too, healthy, and absorbingly interesting 
In the case of the smaller holdings of industrial 
workers, from a quarter acre to one or more acres 
in extent, it is possible to pay the greater part of 
the rent — or, better still, the mortgage interest and 
sinking fund — from the garden and orchard pro 
duce, or, what comes to the same thing, save equi 
valent expenditure on vegetables and fruit for the 
home This would appear to be a very sound finan 
cial basis on which to establish any housing policy , 
and there, too, is the right solution of the loisure 
or ‘ dopo lavoro ’ problem as it is called in Italy 
Italy has taken up the ‘ dopo lavoro ’ (after- 
work) or leisure question with enthusiasm in eon 
junction with home food supply It came up 
before the International Labour Conference at 
Geneva in 1924, but was discussed in Italian labour 
and commercial journals long before that date In 
Germany the great firm of Krupps some years ago 
purchased estates and farms for the production of 
food for its employees, many of whom became the 
proud ownors of small holdings It is scarcely 
necessary to pornt out here that no shrewder blow 
could be struck at communism and general labour 
unrest than such a pobey as this The ownership 
of a little bit of one’s own country is surely the 
safest guarantee for sound and sober citizenship 
and real patriotism, and gives a man something to 
do other than listening to street comer oratory 
Several firms in Germany and Austria have followed 
the example of Krupps The municipality of 
Vienna has based its extensive housing schemes 
largely on this principle of ownership and land 
settlement It seems, indeed, to be the only 
common sense principle on which to base any 
housing programme, except blocks of flats or 
tenements to replace slums , and possibly even 
this exception is not often valid The subject 
presents many and varied openings and ramifica- 
tions It has an important bearing on unemploy- 
ment, emigration, and land settlement 

So far, only one form of combining industry and 
agriculture, farm and factory, has been considered 
There is not space to deal with the converse form, 
that of giving the agricultural worker an mdustnal 
or rather a manufacturing interest, in the form of 
village and cottage industries and handicrafts 
This is another chapter, and is a well known 
economic feature m India, also in Switzerland, 
Norway, and elsewhere It is being taken up in 
Canada, for example, in Quebec, where the need 
for some occupation m bad weather and during the 
dark days of winter is very evident In these and 
other ways a people may be made to work harder 
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without knowing it , or, knowing it, they enjoy it 
It ib doubtful if, in the sterner, strenuous, and 
fiercely competitive days ahead — if they have not 
already arrived — we can much longer afford to 
neglect this vital matter of using ovon our leisure 
to the best purpose At least greater opportunity 
for suoh could be afforded, and is within the range 
of practical politics 

The question of leisure occupation for those 
already m work, important as it is, almost fades 
into insignificance, however, beside the greater 
question of unemployment So far as the pro 
grammes of the chief political parties have been 
revealed m view of the coming election, there does 
not appear to bo anything refreshingly original or 
practioally effective m contemplation to deal with 
this great evil , and it is not, of course, pretended 
m this article that the suggestions herein tentatively 
offered contain anything very helpful by way of 
remody or mitigation It is, howovcr, firmly 
believed that a vast field of employment could be 
opened up along the lines of land settlement, land 
reclamation, village industries, combined with in 
dustnal enterprise, possibly a programme some 
what similar to that adopted for the Greek refugees 

It is not possible here to go fully into this part of 
the subject, except to say that the land interest — 
allotment, small holding, or the like — could be more 
effectively provided in garden cities, industrial 
villages, and so forth, where new industries could 
be established, than m or near existing industrial 
oentres where little or no land is available In any 
event, the new derating concessions should be a 
great help in establishing industrial small hold 
mgs , and the extent to which such holdings are 
already used by those engaged in other occupations 
is revealed by a recent study of small holding 
economics in one county alone, for example, 
Carmarthen Nearly fifty per cent of all holdings 
under fifty acres are occupied by persons with non 
agricultural employments, representing nearly every 
trade and profession , miners, general labourers, 
carpenters, butchers, and grocers being the chief 
We are glad to know m this connexion that in Borne 
districts in South Wales, where allotments have 
gone out of cultivation on account of inability to 
pay rent for them, or purchase seeds or manures, 
the Society of Friends is successfully reviving 
allotment holdings and providing facilities for un 
employed miners to work them for the production 
of food There oould be no better use for grants 
from the Central Coalfields Distress Fund, m suit 
able distnots, than to encourage work on the land 
in this way 
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Reform of the British Patent System 

I T is clear from statements which have been made 
in the House of Commons during the past few 
months that a serious state of affairs exists at the 
Patent Office On July 18, 1928, Mr Herbert 
Williams stated, in answer to a question, that 6300 
complete specifications were awaiting first action 
by the examiner and that these arrears were 
accumulating at the rate of 67 j>er week On 
Feb 26 last, in answer to a further question, ho 
stated that the arrears now amounted to 8400 
complete specifications and were increasing at 
the rate of 76 per week Since about 20,000 com- 
plete specifications are filed annually, the work is 
therefore just over five months in arrear on the 
average 

Figures given by Mr Williams in July indicate 
that while the number of specifications to be dealt 
with annually had increased by 26 per cent as com 
pared with 1912, the strength of the examining 
staff had decreased by 10 per cent This economy, 
at a time when the Patent Office obtains a large 
and increasing surplus of fees over expenditure, 
appears to be most unjustifiable The present 
critical state of affairs could have been foreseen and 
provided against some yc ars ago, for the mput of 
patent applications has been steadily increasing 
since patent business became normal after the War 
The public has a right to know why such steps were 
not taken in good time Did the Comptroller of tho 
Patent Office fail to warn the Minister or did the 
Minister fail to heed his warnings * Or is it that, 
as in the case of certain other technical departments, 
there is interposed between the Minister and the 
technical chief a body of administrative officials who 
fail to appreciate technical requirements ? 

Last October an important report on the re- 
forms which are needed in the British patent 
system was published by the British Science Guild 
This report met with an enthusiastic reception 
from the financial, technical, and daily press, and 
we understand that it has received the formal 
support of a number of important bodies Asked 
whether the Board of Trade proposed to take any 
action m this connexion, Mr Herbert Wdliams stated 
on Feb 26 that the President of the Board pro 
posed to set up a committee in due course to re- 
view existing patent law and practice 

While the British Science Guild Committee may 
be congratulated on this promise of a result arising 
from its labours, some disappointment will be felt 
at the absence of any indication that the matter 
will be carried through expeditiously 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Soft X-Rays from Crystal Faces 

Thesf experiments originated m an attempt to 
improve and extend those of Richardson and Chalklin 
on the generation of Hoft X rays from surfaces of 
tungsten formed by deposition m vacuo on carbon 
(Proc Boy hoe , A, 119, j) 71 , 1928) In that in 
vestigation difficulties were met with owing to the 
deposition of impurities on the carbon target by the 
bombarding process necessary to secure the requisite 
high \ acuum To avoid this difficulty we made a 
target like two doors folded together on a hinge We 
could bombard this target with the doois shut, anil 
then open it out and so make the X ray tests on the 
inner surface w hit h had bet n heated but not exposed 
to the residual gases m the tube 

The tests are made by meastuing the photoelei tut 
current generated by the soft X rays when they fall 
on a nickel plate, dividing this by the primary therm 
ionic current, plotting the fraction so obtained 
against the exciting voltage and looking for clis 
continuous changes of slope in the resulting curves 
On making (his exfiemnint we were surprised to find 
a large number of discontinuities extending all ovei 
the range fiom 20 to 500 volts These diseon 
tinuities are mostly well defint d and quite persistent, 
and they refloated with a second taiget made trom 
a specimen of spectioscopicallv pure arc carbon 
kindly supplied to us bv Dr R U Tohnson In this 
case the carbon was so soft that the lunge could not 
bo mado, and the sui face of tho taiget was protected 
during bombardment by a sliding siiuttc r made from 
the same caihon 

In the hope of simplifying the piohlt in, we dec tiled 
to try ex pennants in which theX lays were geneiated 
by bombaidmg a single i tystal face of crystalline 
carbon Through the kindness of Prof W T (Jordon 
wo were abl< to obtain a diamond with a large natural 
face and some large pieces of natural crystalline 
graphite Unfortunately, the diamond was found to 
bo unsuitable for the experiment, as an attempt to 
deteiinme its electrical resistance showed it to be 
immeasurably high This would suggost that littlo 
confidence can be placed in the results of Lukirsky 
(Zeits fur Physik, 22 p 351, 1924) which were made 
with this substance A repetition of his experiments 
with the substitution of giaphite carbon for diamond 
in this laboratory by Miss L P Davies led only to 
data which were very difficult to interpret, and, 
furthc rmore his results are incapable of reconc illation 
with the very reliable conclusions of Rudbeig ( Proc 
Roy Soc , A, 120, p 385 1928) 

After some trials we were able to split off a piece of 
graphite with a surface large enough to bo suitable 
for testing The surface used was that at which 
natural graphite cleaves most easily (the 0001 plane) 
On testing the graphite surface between about 70 and 
320 volts seventeen discontinuities have been found, 
each of which eithei agrees with a value or with the 
mean of two values a few volts apart, found previously 
with carbon Fifteen discontinuities which were 
present in this range with the carbon target are absent 
with the graphite target It should be added that 
the surface used was by no means perfect, so that it 
is possible that a still further reduction in the number 
of discontinuities might bo effected if a more perfect 
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surface could be obtained From these experiments 
there seems no doubt that the number of discontinuities 
from a single crystal surface is smaller than from a 
polycrystalline surface It is satisfactory to note 
that the K level discontinuity is not one of those 
which disappears 

Wo should be grateful to any readers of Nature 
who could supply us with any specimens of con 
ducting crystals suitable for these experiments The 
materials must be capable of withstanding a bright 
rod heat in vacuo 

O W Richardson 
U Andrewks 

Ring’s College, 

Strand, W C 2 


Soft X-Rays from a Single Nickel Crystal 

At the suggestion of Prof O W Richardson, an 
investigation was made on the excitation of soft 
X rays from a single crystal of nickel, kindly lent by 
Dr H H Pottei, of tho University of Bristol Tho 
far « < liosen was the [100] face and the range of poten 
tial was fiom 0 to 300 volts The experiment was 
conducted with an all quartz tube similar to the one 
used by Richardson and Chalklin (Proc Roy hoc , A, 
110, p 247 , 1926) Curves were drawn between tho 
applied potential and the energy of the Hoft X lay 
excited as measured by the usual photoelect 11 c 
method Wlie 1 the bombarding current was mam 
tamed at about 1 5 milhampoi es definite and Htrong 
inflections appeared at 63 8 72 2, 100 2, and 1160 
volts A veiy weak inflection was also noted at 
94 4 volts No other inflections were obtained If, 
however, the thermionic current was increased to 
about 3 nulliampores, there appeared also, besides the 
foui strong ones noted above, weak inflections at 
129 0, 144 8 155 9, 179 9, 180 0, and 217 7 volts (all of 
which appear in the results of Iliomas for nickel), 
whilo tho inflection at 94 4 volts became stranger 

As could be seen from the published microphoto 
graph of the suiface of a nickel crystal by Davisson 
and Gerrner (Phy Ret , II 30, p 7 1(1 , 1 927 ), it is very 
difficult to obtain an ideally ciystalhno surfaco over 
an area of as much as 12 mm y 6 mm (the area used 
in these expei irnents), and there are hound to be some 
irregulaiities on the surfaco It looks, therefore, very 
probable that when an ideal crystal surface is used 
only four inflections appeal , these boing at 63 8, 72 2 
106 2, and 116 0 volts The hrst two can be associated 
with transitions fiom tho Mum level in the nickel 
atom, 63 8 volts representing the energy necessary to 
shift an chetron from that level to the periphery of 
the atom and 72 2 representing the energy necessary 
to romovo tho oloctroti altogether from the atom 
Tho emission data of Thotaeus (Phil Mag , vn 2 2, 
p 1007 , 1926) gives for tho Mu m level the value of 
73 2 volts In tho same manner the values 106 2 and 
116 0 volts may be associated with similar transitions 
from the Mi level, the energy of which is 112 4 volts 
according to the same authority 

It is well known that when a metal target (non 
crystalline) is heated strongly by electronic bombard 
ment, the surface looks altered, probably because of 
the formation of small metallic crystals These 
ciystals may in some manner be the origin of the 
large number of inflections observed by recent mvesti 
gators Further, it would be interesting to determine 
the effect of a crystal surface on the secondary 
emission of electrons, since Prof Richardson has 
shown that there is a close similarity between the 
excitation of soft X rays and the emission of secondary 
electrons (Proc Roy Soc , A, 119 , p 631 , 1928) 
Jamsworth (Phy Rev, II 81 , p 419 , 1928) has 
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already reported that the charactenstic secondary 
electron emission inflections from a crystal surface 
are different from those of ordinary metals between 
0 and 40 volts It is projjosed to rejieat the soft 
X ray experiments with other crystals, as also to 
investigate the secondary electron emission from 
crystals further at higher potentials My sm< <re 
thanks are due to Prof Richardson for his kind help 
and encouragement, and to Dr H H Potter for the 
crystal of nickel 

8 Ramaghandra Rao 
Whoatstone Laboratory 
King’s College, London, W C 2, 

Jan 29 


Incoherent Scattering 

There are several surprising peculiarities of the 
phenomena of modification of wave length in scatter 
mg, hut the most striking is the rareness with which 
one is able to find an infra red line to fit oven approxi 
mately the frequency shifts observed On the other 
hand, thero are many strong infra red lines which have 
no corresponding frequency shift Moreover there is 
scarcely any direct coi relation of intensity even when 
there is a supposed match in fiequeney 

Tho idea suggested by Smekal that a moloculo may 
subtract from or add to an incident quantum one of 
its characteristic energy quanta and scatter tho re 
sultant sum or difference in a single quantum is so 
neat and clear that it is accepted as the explanation of 
tho scattering experiments of Raman and Krishnan 
and others The most inqxirtant characteristics of 
such a process aie those just indicated which aie not 
realised in the exj>orniiant8 

Kramer’s and Heisenberg’s correspondem e prm 
uple treatment is much more successful in accounting 
for tho facts, and Schrddtngei's wave mechanics 
gives an almost identical result, formally, which is 
on closer inspection in even better accord with ex 
pei invent The wave theoiy for tho scattenng of 
light of frequency * by a system excited in two of 
its characteristic states— let us call them k and l — 
leads to terms incoherent with the incident radiation of 
frequencies r kl ± » and with intensities proportional to 
the square of the quantities 

The upper signs or the lower signs are used through 
out The A k „ for example, is the matrix element 
lri k \f> n dx, which describes the intensity of the tiansi 
turn between states k and n, giving out radiation of 

. E k - E„ 

frequency f kn = — - 


which end on tho same level This rule suggested the 
energy diagram (Fig 1) It is behoved to < on tain 
elements of reality, but should not be considered as a 
final and complete picture The numbers along tho 
full veitieal lines are wave numbors of the mfia red 
lines due to transition indicated Tho numbers by the 
dotted linos ate the diffeiences between levels joined, 
and mdu ale frequency shifts to bo exjunted in scat 
tered light The one of 27 wave numbers would bo 

too close to tho exciting line to bo observed The 
others were obtained from grating and prism plates, 
and are probably coriect to a couple of wave numbers 
The tost of tho theory is to compare the wave 
lengths calculated from this diagiam with those 
obsei veil Tile infra led (lata are from J Let unite, 
“ Lo Spectre infrarougo,” p 213, and the references 
thero givtn The table gives the wave lengths which 
are direotlv connected with the frequency shifts All 
the other known linos arc faint, and with one exception 



of much shorter and more iineai tain wavelength 
Tho exception is the weak line observed by Marvin at 
15 n Its interpretation is not vet definite Tho 
others are explicable as overtones oi combinations of 
the lovels shown In fact, just thosi combinations 
apjiear which, iw cording to the wave theory, indicate 
the possibility of the inodiflod linos actually observed 


Wo soe that the modified frequem ies differ 

from the incident r, not by absorption frequencies 
(although those may also appear) but by differences 
between these That is to say, only whon two allow ed 
transitions (i e A tn and A u different from zoro) have 
a common level (n) is there any intensity m the 
scattered frequencies i ► - ± {r tn - •’u) ± ” 

Examination of the data shows that the frequency 
shifts in scattered Light con be interpreted m this way 
The case of carbon tetrachloride is not tho most 
striking, but it is perhaps the simplest which has so 
far been tned Only two out of five frequency shifts 
coincide with known infra red lines These two 
correspond perhaps to the weakest shifted lines, while 
the infra red lmes are the strongest The intensity 
formula indicates that the strongest frequency shifts 
should correspond to the frequency differences between 
the strongest fundamentals and the other fundamentals 
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Tlio agreement is in eveiy cose wdl within tho 
experimental latitude The significance and power of 
the scattering experiments in unravelling infra rod 
spectra is veiy much greater than if they merely 
checked infra red measurements With their help 
and with more precise infra rod (lata it may bo hoped 
that the vibrations of complex molecules will be inter 
preted A beginning will bo made m a fuller account 
of this work 

R M Langer 
(National Research Fellow) 
Bureau of Standards, 

Washington, D C , 

Jan 4 

K 1 
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Luminous Discharge in Gases at Low Pressure 

Considering* the very minute quantities of matter 
lequired for a luminous discharge in gases at low pres ! 
suras excited by electric oscillations of high frequency, 
this method would seem to be sj>ecially adapted for 
spectroscopic tests for the products from atomio dis 
integration spontaneous as well as artificial Expet i 
mentis to this end were started seme time ago in the 
Institut fur Radmmforschung of Vienna and have 
recently been carnet! further in this Institute The 
following phenomena, which appear to be of general 
interest, were observed 

In order to make the discharge pass through 
narrower tubes and in gases of still lower pressure 
than what appears to have been feasible m the expert 
meats of Kirohner, Gill and Donaldson, and others, 
oscillations of still higher frequency, 10* cycles per 
second, were applied to eleetrodeless discharge tubes 
made from transparent silica Oscillations of this fro 
quency anti of considerabble energy, 45 watts or more, 
can now easily be realised by means of commercial 
short wave transmission valves A luminous dis 
charge was found to pass through tubes only 5 mm 
wide, and it could be maintained even at the lowest 
pressure realised by means of a poworful molecular 
pump backed by an oil pump of the Zenoo type The 
pressure was then much too low to be measured on the 
Gaede high vacuum gauge, reading to 10 * mm of nier 
cury and communicating with the discharge tube 
through a mercury trap cooled with liquid air 

At the lowest pressure the luminosity from the gas 
itself within the discharge tube was very faint and 
bluish in colour, whereas the silica showed a strong 
fluorescence in bluo or in blue green A few sihoa 
tubes gavo a brilliant fluorescence in red which does 
not seem to have been observed before Ihormo 
luminescence and after glow of tho silica were also 
manifest An ultra violet component of tho lattor 
may bo assumed to give the initial ionisation required 
for starting the discharge after a brief interruption of 
the electric oscillations Restarting the oscillations 
after a longer pause, the tube, when highly exhausted, 
generally fails to light up until ultra violet light from, 
say, a cadmium spark, is allowed to fall on it 

On passing the discharge through the exhausted tube 
when disconnected from the pump, a curious pheno 
menon was observed The luminosity rapidly in 
creases, and from a faint blue glow takes on a white 
huo of increasing brightness, the manometer at the 
same tune showing a considerable rise m pressure 
Adsorbed gases cannot be held responsible for the 
effect, which remains unabated when the pump has 
been running for several hours, and is also unaffected 
by baking out the discharge tube for more than an 
hour at 600° C in an electric furnace The production 
of gas goes on at a rate of about 1 c mm NTP per 
minute at very low pressure, and is noticeable even 
after tho pressure has increased to several hundredths 
of a millimetre of mercury 

The only possiblo explanation of this phenomenon 
seems to be that silica is decomposed, releasing oxygen, 
under the action of the electric oscillations, or rather 
by ultra violet light of very short wave length gener 
ated at the discharge Whether the active rays are 
the strong emission lines of oxygen itself in the far 
Lyman region will have to be sottlod by means of a 
vacuum spectrograph Light transmissible through 
sihoa seems to be ineffective, since no sensible nse of 
pressure was noticed when the exhausted discharge 
tube with the oscillations off was exposed for more 
than one hour to the intense light from a quartz mer 
cury lamp close to xt 

The above explanation is m agreement with the re- 
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suits from recent observations by Gillam and Morton 
(Phil Mag , p 1123, Deoember 1928), who found the 
general decrease with ago in the emission from quartz 
mercury lamps to be due to a deposit of silicon over the 
inside of the walls, caused by decomposition of the 
silica Anyhow, my experiments prove that the pre 
senee of mercury vapour is not essential for the effect 
Also, judging from the relative magnitude of the effect 
in both cases, one would infer that the light from the 
oscillating discharge is much richer m active com 
ponents than the mercury light 

The light emitted from the self-generated gas was 
examined in tho visible region by spectroscope and 
spectrograph, anti also, in the ultra violot, by a 
medium sized quartz spectrograph, the plates show 
ing that its spectrum is rich in strong bands, 
especially in the ultra violet Oxygen, from per 
manganato of potassium, when introduced into the 
discharge tube, gave a different light of yellow colour 
with a different and much fainter band spectrum 
which, however, very soon merged into that of the 
solf generated gas and took on its white colour 
The explanation was found by applying a tuft of 
cotton wool soaked in liquid air to the tip of the dis 
chargo tube, when the white light disappeared and 
was replaoed by tho yoltow oxygen light, the mono 
meter showing a progressive fall of pressure On re 
moving the liquid air the beautiful snow white light 
reappoared and tho pressure rose, but only by about 
two thirds of the previous reduction This provos 
that the oxygen, undor tho action of the oscillations, 
is more or less completely transformed into ozone, 
which gas is condensed at - 190°, the vapour pressure 
being at that temperature only a few thousandths of a 
millimetre of morcury The spec tram from the white 
light of the self generated gas, which is identical 
with that from the ozonised oxygen, muBt therefore 
represent tho band spectrum of ozone with a few 
sharp linos from elementary oxygen superimposed 
By means of a larger quartz spectrograph this band 
spectrum has now been resolved into characteristic 
groups of lines, which are at present being examined 
The fluorescent anti chemical effects of tho 1 active ’ 
radiation assumed to oxist within the discharge tube 
will bo further studied 

This method of excitation seems to be particularly 
adapted for tho study of band spectra, whereas for the 
purpose mentioned at the beginning of this letter, the 
steady production of oxygen within the discharge tube 
remains a serious complication Possibly this effect 
may bo a contributory cause of the softening of deep- 
therapy Rdntgen tubes and of transmission valves 
Hans Pkttkbsbon 

Lunds I ysiska Institution, 

January 


Solutions and Heat Engines 

In Dr Holmyard’s informed and charming review, 
under the title “ The Theory of Atoms,” in Nature 
of leb 18, the statement is made that Hellas be 
queathed to civilisation the priceless gift of logical 
deduction but lacked tho spirit of modem science 
“ Everything,” said Thales, " is full of gods ” 

The motive power of modem experimental science, 
without doubt, is a certain spint but so highly diluted 
that it is not easily discerned the atmosphere is so 
befogged with gods The Jesuitical notice, following 
Dr Holmyard’s, by an anonymous reviewer of Dr 
Haldane’s book on “ Gases and Liquids,” is an 
exemplification of this thesis A certain school has 
long elected to worship van’t Hoff — nothing that is 
said will lead its members to examine the premises 
of their deity’s osmotic doctrine (hypothesis) Being 
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disputed, it cannot be called a theory The reviewer 
altogether disiegards Dr Haldane’s contention that 
the solvent has been neglected and only the solute 
considered Van’t Hoff never thought in teims of 
water his was a purely thermodynamic mind The 
hypothesis is inherently unintelligible The late 
Prof h it/, (Jerald said so long ago There is no pioof 
of bombardment by the solute molecules , the tend 
ency is more and rnoio to admit that the solute 
molecules, whatever their form, are anchored to the 
solvent scarcely a preparation for balhstio exerciso 
Whence does the bombardment come in the Perrin 
experiment, in which only water and very minute 
resinous particles are in interaction ? 

Worship is part of our nature a faith once imposed 
is all hut fixed we scarcely o\ er ask ourselves whether 
the gods held up to us be false or not Hellas may 
have bequeathed to us the gift of logical deduction — - 
it m no way follows that we have learnt to use the 
gift However much of so called science there may 
be in us, it is rarely m us to be scientific The mam 
difficulty in doaling with problems of solutions comes 
from the tendency to take mathematical expressions 
too seriously and absolutely and greatly to overrate 
their value to treat them as if they had a sacred 
meaning rather than as devices for wrapping up and 
obscuring meaning We need to get rid of gods and 
to put moro of the holy ghost into our musings, so 
that they be made with method I agree with l)r 
Haldane that in this matter of osmotic pressure we 
have but " engaged in idolatrous worship of un 
understood equations ” In any case, the discussion 
of such problems should be open, not anonymous 
anonymous attack should not be peimissible in our 
society Henry H Armstronu 

May I impure from Piof Armstrong whether it is 
Jesuitical to oak Dr Haldane to consider what tho 
effect of the bombardment of tho solute molecules will 
he even if I hope that his answer may, after all, be 
favourable to van’t Hoff ? Moreover, as Prof Aim 
strong wishes to enter the arena, may T ask him also 
to consider the same question ? That there is bom 
liardment is not a subject for question unless we aro 
prepared to give up the dynamical theory of matter 
Prof Armstrong asks, somewhat sceptically, whence 
the bombardment comes in tho Perrin experiment 
Surely what Perrin achieved was to show msibly that 
tho dynamical theoiy is true Tho particles are in 
rapid motion, and are frequently colliding and each 
collision produces its expected dynamical effect That 
there is bombardment is not merely a happy hypo 
thesis , it is an observed fact It cannot he explained 
away by the assertion that it is ‘ unintelligible ’ 

Prof Armstrong, however, in spite of the evidence 
of his son ses — for I presumo he has seen Brownian 
motion, though perhaps he has not himself expert 
mented with it quantitatively — wishes to ignore its 
effect, and suggests instead that the solute molecules 
are anchored to the solvent I challenge him to show 
how a pressure can arise from such attachments He 
must bear in mind that when there is equilibrium 
between the liquids on the two sides of an osmotic 
membrane, the solution is at a higher external pressure 
(that is the fact which is directly observed), and that 
attractions between molecules always act to reduoe 
the external pressure 

Physical chemists do not ignore the solvent It 
assists in certain oases to break up the solute molecules , 
and especially in strong solutions it has a great 
modifying influence, so that a simple ‘ gas ’ calculation 
18 quite insufficient We need not be surprised at this, 
because similar modifications are produced in gases 
at high pressure 
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Prof Armstrong holds Htrong beliefs on those quos 
tions I uige linn to put them into logical form so 
that otheis may bo led into the right path Those 
of us who have read his papers lind no rational theory 
there flora which osmotic piossure can be i ah ulated 
He must remember, however, that forces do not arise 
out of nothing like gods of ancient mythology Let 
him not be afraid of an equation which, after all, is 
only a somewhat condensed form in which the quanti 
tative results of our thinking <an be expressed It, 
of course, need not he ‘ ldolatrously worshipped ’ , 
and indeed, it may be disjiensed with, though the 
alternative methods of description aro not so com 
pendious Ahovo all, let him learn that assertion, 
even when sttong is no adequate substitute for proof 

Again 1 ask Prof Armstiong to join Dr Haldane 
and c onsider the question as to what tho effect of the 
known bombardment of tho solute mole< ules will be 
when a semi permeable membrane is piovided through 
which the solvent can flow if it is induced to do so 
The Reviewer 

Diffuse Bunds and Predissociation of Iodine 
Monochloride 

The absorption spectrum of iodine monochlonde 
consists of a group of bands (gioup Cl*) with an upper 
convergence limit at about 17430 cm 1 corresponding 
to tho dissoc ration of IC1 into a normal iodine atom 
and a chlorine atom m the 2 a P, state Thore is also 
another group (group I*) of which only two members 
(17440cm 1 andI7670cm *) were observed by Gibson 
and Rarnspergor Seveial further members of this 
group have since been observed (Gibson unpublished 
measurements) Theso aro visible in the region between 
the convergence and the absoiption maximum of the 
continuum of group C 1* 

Wo have strong evidence that the eonvoigonco 
limit of gioup I* corresponds to dissociation of iodine 
monochlonde into noimal chlorine and excited iodine 
atoms A second continuum farther in tho ultra 
violet has also been obseivod and piobably corre 
spends to this same process 'I he band 17440 cm 1 of 
group 1* shows the fine structure clearly The rota 
tion lines are sharp near tho head, hut show a marked 
mcreaso in width for large rotational quantumnumbers 
The next following bands of this group are diffuse and 
fade out in the region of continuous absorption of 
group Cl* It scorns very likely that this effect is of 
tho same nature as that chseoveied by Henri anil 
termed prodissociation The place at which the 
widening of tho rotation lines begins in tho band 
17440 cm •* corresponds within experimental error to 
tho convergence limit of group Cl* Tins suggests 
strongly that interaction betwee n the Cl* continuum 
and the discreto states of group 1* is responsible for 
tho diffusenoss 

A similar assumption has boen made by Wentzel to 
account for the chffuseness of the lines coriospondmg 
to the higher terms of the p' series of Ca, and by 
Bonhoffer and Farkas and by Kromg to account for 
diffuse band spectra Kromg has shown that under 
favourable conditions the life period of a discrete state 
may bo so shortened by the presonco of a continuum 
that it becomes less than tho jieriod of rotation, m 
which case diffuseness may be expected Calculations 
were made by us using perturbations of the type con 
sidered by Kromg, which anse from the terms in the 
wave equation neglected in the separation of electronic 
and nuclear co ordinates (see Z Phys%k,b0,341 , 1928) 
A formula has been obtained (to be published shortly 
by Rice) whioh permits a direct quantitative calcula 
tion of the width of the rotation lines when the per- 
turbation matnoes are known 
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Kronig arm oh at two results foi the perturbations 
ac< ording as the quantum number n which determines 
the angular momentum of the electrons about the 
nuclear axis changes by _t 1 or remains constant in the 
radiationless transition In the first case the width of 
the rotation lino varies with the square of the quan 
turn number which determines the total angular 
momentum In the second case the width of the lino 
is independent oij Kronig has made rough estimates 
of the orders of magnitude of the jierturhations Using 
his estimates we cannot account for the observed 
width of the lines of higher rotational quantum nurn 
boi unless we take the lust case in which n changes by 
± 1 and the width is therefore proportional to j l We 
have reason to believe, however, that » has the same 
value for group (,1* as for group 1* 

It is possible, however to account for the magnitude 
of the effect, even in this case, if we take into account 
the fact that the eigenfunctions arc oscillating func 
tions of the i o ordinates We have made < ah illations, 
using Kionig’s estimate for the electronic eigonfuni 
tions and making very reasonable assumptions as to 
the naturo of tho vibrational eigenfunctions of the two 
states The vibrational eigenfunctions aie approxi 
mately sine curv es It is entirely consistent with what 
wo know of the energy and moment of inertia of the 
molecule in its two states to suppose that the eigen 
functions have nearly tho same wave length and such 
a phase relationship as to produce a large effect The 
calculations show that perturbations of the type con 
sidered by Kronig are then sufficient to account for 
the observed widths The effei t would be still fuithcr 
enhanced if the electronic eigenfunctions of the two 
states should coincide in a stmilai manner, in which 
case a loss complete coincidence for the vibrational 
eigenfunctions would bo sufficient to reproduce) the 
experimental values 


University of California 
Berkeley, Calif 

0 K Ricf 

(National Rmearih Fellow) 
California Institute of Technology, 

Pasadena, Calif 


Effect of Parathyroid Hormone on the 
Structure of Bone 

In the current issue of the Journal of Experimented 
Medicine (January 1929), Bauer, Aub, and Albright 
have reported that tho administration of the para 
thyroid lioi mono (Parathormone, Eh Lilly), to rabbits 
over a period of 91 days in doses up to 8 units per 
diem results in a depletion of the trabecula) of bone, 
without gross changes in the cortex Tho X ray plates 
showed that the bones contained less cak mm than 
those of control animals belonging to the same litter, 
whilst tho blood calcium increased to about 15 mgm 
per < ent as compared with a normal value of 10 mgm 
pet cent In similar exjieriments with young rats 
the administration of parathormone did not give a 
similar result but rathei increased the number of 
trabeculie and the density of the bones, whilst the 
blood calcium dul not differ appreciably from that 
of untreated animals under similar conditions With 
oats the results were entirely negative 

All these experiments were earned out with a diet 
rich in calcium 

It has for some tune been rec ogmsed that the 
diseases osteitis fibrosa and osteomalacia are not 
infrequently associated with tumours or hyperplasias 
of the parathyroid glands lor i xample, parathyroid 
adenomata were found in the case of osteitis fibrosa 
described in great detail by Dawson and Strothers 
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(1923) in a communication from this laboratory In 
another case of the same disease also associated with 
parathyroid adenomata, more recently investigated 
from the biochemical point of view by one of ua 
(C (! L ), a very marked hyjierealciemia (17 mgm 
per 100 c c ) was found, together with a negative 
c almini balance (see Lainlne, Brit Med Jour 1927) 
It appeared possible that in these cases the primary 
disturbance was tho existence of the parathyroid 
turnout resulting in an excess production of the 
hormone ovei a long pound This would cause the 
hy peictth a-iiua, tho negative calcium balance, and, 
presumably, the removal of calcium from the bones 
In ordci to test this hypothesis it was thought 
desirable to cany out expeuments to ascertain what 
is in fact the effect of prolonged administration of 
parathyroid hoimono upon the stiueture or bones 
In preliminary expeuments carried out with young 
glowing rats, kept on an ordinary diet in which two 
were used as controls and two weie given 10 units 
each of paiatliourione per diem foi 21 days, it was 
found on histological examination of the bones, that 
the. in was maiked thinning of the tiabeculso in all the 
bones examined, esjiecially the femoia and vertebra) 
In one of the two tieated animals i hanges were also 


to fractme than did normal ones, and when ground 
up showed themselves to be moie fibrous in texture 
On chemical analysis it was found that the hones of 
the treated animals gave rise to Jess ash on ignition, 
but that the percentage of calcium in the whole bonoa 
was not significantly altered It appears, therefore, 
that the inoigamc ash from the treated animals 
ictually contained more < ale mm than that of the 
untreated TIiih lattei finding is puzzling, but may 
indicate a c Image in tho form in which i alcium exists 
in the bones of tho treated animals 
Iheae results confirm the positive findings of Bauer 
Aub and Albright as to the effee t of parathyroid 
hormone upon tho stiueture of bone, and it is hoped 
that by fuithoi oxtieuments on these lines light may 
bo thrown upon the pathogenesis of osteitis fihroHa, 
osteomalacia, and other bone dystrophies 

Bauer Aub an<l Albright (1029) Jour Fever Med 49 145 
DnwBon anil strntlK r« OWJ) tdiu Med Jour 30 No 10 421 
JUmbk C G (1027) £nt Med tour JI (CM ) 785 


(’ 0 Lambie 
W O Kkrmack 
W F Hakvky 


Research Laboiatory, 

Royal College of Physicians, 
2 irorrest Road, 
Edinburgh, Feb 1 3 


Spiral Markings on Carborundum Crystals 

In the courso of another investigation, we have had 
occasion to examine crystals of carborundum under 
the microscope These crystals were of very daik 
purplish coloui with often a greenish sheen Pure 
carborundum is said to show littlo colour, and the deep 
colour of the crystals of commerce is attributed to a 
minute quantity ot free carbon, which doubtless tends 
to distort the lattice C ertam of our crystals ex- 
hibited, on then smooth hexagonal, basal pmakoid, 
surfaces, stnations formed of numerous curved parallel 
lines, some thirty or forty microns apart, and roughly 
equidistant Such stnations have been mentioned m 
the literature We were fortunate in finding a crystal 
face which showed that these markings may form a 
rather perfect spiral A photomicrograph of this is 
reproduced as Fig I 
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It will be seen that we are here in possession of a 
very cloarly defined fact Very often m science our 
theories aie sufficiently clear, while the facts are much 
less so Ihe opposite is here tiue 

Throe crystalline modifications of carborundum 
have been described all of hexagonal BVinmetiy , and 
stnation by straight paiallel lines occurs and calls for 
no comment bpiial forms are very umommon in 
inanimate Nature, but may peihaps oixui when two 
types of crystal an hitecture alternate That tho ob 
sei ved spnalis related to the underlying hexagonal, cn 
di trigonal, structure may be seen fiom the slight 
flattening of the cmvatiues at azimuths 00 apart 
i urthermore the markings on ditTeient crystals have 
an obvious i elation to the inaigmsof tho crystals when 
these are visible It may bo ti ue that some caiboi un 
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slum i i ystals have a linn sm face routing of silica , but 
1 1 v ill ofluoi k in id docs not affei t the mat kings wi have ' 
<ibsi r\ i d 

Not all specimens of < ai horiindum exhibit such 
stnation This we hav e oui-selves noted while Negri 
who states that he (xamiind thousands of carbo 
iiindiiiiii lystalswitli a hand lens and measured about 
one hundred on the gomometi r, makes no mention of 
sm (ate markings 

At its bioadest poitions tho ‘ line that toirns the 
s|iual can mtei preling mciely in teims of appeal aims 
b< analysed into tlnee lines two marginal about six oi 
seven micions apart (which may be the margins of a 
shallow channel or trough) and a thud, botwex n thi m 
about two rmrronH from the inside line The outside 
line is in paits of its length fnnged by outgoing ex 
oescinces which may bo of the same nature as the 
minute lozenge shaped ciystals which the photo 
micrograph shows lying in parallel orientations b0° 
apart 

Before venturing to put forward a too imaginative 
hypothesis we should be glad to learn what others 
suggest in intei pretation of this unusual phenonu non 
Alan W <’ Mknzils 

C \ bLOAT 

Princeton, N J 

Polarisation of Compton Scattering according to 
Dirac’s New Relativistic Dynamics 

In a letter to Naturf of Dec 1, 1928 (vol 122, 
P 841), I gave a foirmila foi the intensity of tho 
radiation scattered at right angles first by one and 
then by a second elec tron In this formula, un 
fortunately, no account was taken of tho chango of 
frequency of the ladiation during the first scattering 
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When this mistake, which has been kindly pointed 
out to mo by Mr Chr Moller, is corrected, the formula 
in the letter roferrod to is replaced by 

j h _ I a»(2 + 4a t- 3a») y 

2w*c*rV« (1 + 2x)> t H ‘ 11 2(1 l a)i( l +• 2a)/ 

Owing to this tin comparison of the theory with 
the measuiomonts ot Lukirsky comes out somewhat 
differently Thus for » - 0° the intensity is 5 3 pei 
cult instead of 0 5 pei cent of the mlensity at 90°, 
when the wavelength is assurntd to he 0 085 A 
and agieerric nt with T ukirsky’s lesult would ho 
obtained with a wave length of 0 13 A instead of 
0 14 A Y Nisiuna 

Institute of Physical and ( hemical Research, 
Kongo Tokvo 


The Language of Science 

It has been said yet oru e again (Naturf lob 2 
p 101) that l and 1 aie not always 2 With great 
respect to hu Oliver Lodge 1 would suggest that there 
is hue some confusion if not of thought, at least of 
language In the common use of our language when 
we sav I and 1 make 2 wc imply that eac li unit suffers 
no change in being added to ot lathei associated with 
the other I he usual that is not the spec tal physical 
oi chemical ui biological meaning of 1 and l is 1 + I, 
where c stands for “ associated with, hut involving 
no change in eithei ' Thus 1 (apple in men in y 
globule oi amoeba) and 1 (apple oi me ri ury globule or 
aiiio ha) always make 2 (apples oi meitmy globules or 
amahn) When huwtvct m thp pluast 1 l 1, the 
symbol + is distinctly defined te> iut<aa (1) leacts 
physically with or (2) marts chemically with, eu (3) 
iea< ts biologically w it li tho icsiilt as t rpt nt nt e sltows 
need not be 2 Hor example 1 i 1 - 1 when + mtuns 
(1) anil the units aie meicuiy globules I + 1 4 

when v means (1) anel the units arc ainu Im In each 

of these cares a chnnqt has taken place not a mental 
or an arithmetical aelehtion 

To express any such chunge by say ing simply 1 anil 1 
are 5 is to misuse imii language lo go fui tliei , and say 
1 anil I aie 2 and sometimes 5, is to confuse both 
thought and language (itoRi > Hope 

221 Dalkeith Road, Rdinbmgh 


Hamilton’s Contributions to Geometrical Optics 

Wi' are nt pie sent engagoel in pie paring lot the 
Royal Irish Aeoehinv the hist volume of a oolleeteel 
edition of the mntlie mat it al papois of ,Sn William 
Rowan Humiifon Hus volume is to contain 
Hamilton s ccmtiibutions to ge nine tucal opties 

If any leaders oi Nvturv shoulel happen to bo m 
possession of any matliemntie nl manusciipts written 
by Hamilton we woultl be glad it they woulel com 
murneate with one of us 

\ W CoNyvAV 

L’liivi isity College Dublin 

I J Ne F 

1 unity College Dublin 
1'fb IS 


Erratum In I odge’s “ Energy ” 

On page 06 of numerous early copies of my little 
sixpenny book on ‘ I nergy,” published by Me ssrs 
Frnost henn, Ltd , thero is an cuoueoiis lefeience to 
page 01, instead of to page 44 Mv object in making 
this reference was to call special attention to the 
apparently mysterious formula ipq - iqp = h/2r, which 
I anticipate will loom large in the physios of tho future 
Oliver Lodcje 
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Aspects of Fossil Botany 

By Dr D H Scott, F R S 
II Early Floras 


D R CHURCH has reminded us that “ the 
Beginnmgs of Botany arc m the Sea ” 
This is undoubtedly truo, whether we accept his 
hypothesis of a universal ocean, or hold that the 
surface of the cooling earth was so corrugated that 
seas and continents co existed from the first The 
Plankton stage , of microscopic, froc swimming 
organisms, postulated by Dr Church, has left no 
trace in the rocks We have, however, abundant 
evidence of the early presence of marine plants 
Apart fiom some disputable Cambrian records, we 
have numerous well preserved seaweeds from the 
Ordovician onwards It is, of course, mainly 
calcareous Algio which have lent themselves to 
fossihsation The verticillate Siphone®, above 
all, form a fine evolutionary senes, admirably 
investigated by Dr Julius Pia, of Vienna Their 
interest has jicrhaps scarcely been sufficiently 
recognised by botanists, though among geologists 
Prof Garwood has emphasised the importance of cal 
careous Algae as rock buildors The Siphone®, how 
ever, form a lino of their own, without any relation 
to the land flora with which we are now concerned 
At some unknown penod the transmigration to 
dry land took place If we accept the theory of 
continents and oceans as equally ancient, it is quite 
probable that there may have been successive 
transmigrations As we shall see, highly organised 
land plants occur about contemporaneously with 
apparently primitive types Dr Bidder, in Ins 
address to Section D (Zoology) of the British 
Association in 1927, pointed out the probability 
of the early appearance of land organisms He 
regarded the occurrence of extensive beds of 
graphite in pro Cambrian rocks as evidence of an 
abundant vegetation in land locked waters, with 
every opportunity of migration on to the neigh 
bounng shores Thus a land vegetation may have 
made an early start, and some of the descendants 
may have persisted among later floras It is 
suggested that Hugh Mdler’s ‘ cone bearing tree ’ 
of the Middle Devonian may have been such a 
survival To quote Dr Bidder’s words “ There 
mav be a class or classes of terrestrial animals or 
plants which have breathed air two or three times 
as long as those w Inch left the sea in the Devonian ” 
Wo have, however, as yet no perfectly trust 
worthy record of land plants earlier than the Lower 
Devonian First of all there is the classical, but 
once disputed, Psilophylon of Dawson, with its 
rhizome, forked aenal stems, bearing thorns but 
no leaves, and large terminal sporangia There 
seems to be little doubt that Dawson’s desenp 
tion was essentially correct The contemporary 
A rthrostigma was like a larger Psilophylon 

The oldest known land plant with well preserved 
structure is Gosshngia breconensis, recently dis 
covered by Dr Heard m the Lower Devonian of 
South Wales In habit this was something like 
Psilophylon , the branches, as in that genus, hail 
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circulate tips It is a curious fact that circinate 
venation, often found in these early plants, is 
older than the frond itself, for it occurs on thalloid 
branches not yet differentiated as leaves Gossltngta 
had a well developed vascular cylinder, considerably 
larger than in the somewhat later Rhymacete 
The wood was evidently developed centnpetally, 
contrary, as it appears, to the direction in the 
family just mentioned Stomata were detected, 
as in the contemporary Psilophylon, in which 
Mr W N Edwards demonstrated them very 
clearly The gnat antiquity of the topical stoma 
is interesting but not surprising, for we know that 
this organ is common to Bryophytes and vascular 
plants Gosshngia also possessed terminal bodies 
which are interpreted as sporangia 

It is unnecessary to recapitulate the characters 
of th< Middle Old Red Sandstone Rh-yniacese, now 
familiar to botanists A word may lie said as to 
their relation to the Bryophytes, as indicated 
chiefly in the somewhat Sphagnum like sporogomum 
of Uomea and Halle’s Sporogomles Dr Church 
has gone so far as to say that ‘ Rhynia and Homva 
between them present all the characters deduced 
as significant for early Bryopliyta”, and Prof 
Bower, with more caution, maintains that “ the 
new facts are thus seen to link the Bryophytes 
and the Ptendophytcs more closely together than 
ever before ” Wo may accept this latter state ment, 
and then the question arises whethc r these supposed 
Devonian intermediates were on the up grade or 
the down grade Were they on the way to become 
full blown Ptendophytes, or in course of reduction 
to a moss like level * Here wc will only recall 
Haberlandt’s opinion that the mosses w ere reduced 
forms At that time one asked But reduced from 
uhat ? Possibly the Rhymacea? may suggest an 
answer 

The late Dr Arber, at a time when only Bhynta- 
was known, took a different view, for ho thought, 
that this genus represented “ a now obsolete race 
of Thallophvta ’ He was so far justified that the 
Rhymacea* in their external morphology are no 
more complex than some purely thalloid seaweeds, 
such as Polyules or Pycnophycvs It is an interest 
ing question whether any of the other earlv fossil* 
suggest an algal connexion llicklmgia of Middle, 
and Zosterophyllum of Lower Old Red Sandstone 
age, both have a somewhat alga like habit, and 
yet were probably (certainly m the latter case> 
vascular plants Pseiidosporochnus (Middle De- 
vonian), the largest of nil these plants, probably 
10 ft high, with a bulbous base, thick stem and 
numerous fine branches, has all the appearance 
of a big seaweed, but this too was a vascular 
plant Forrstia furcata, an Upper Devonian fossil, 
though fragmentary, combines algal structure with 
the spores and cuticle of a land plant As Kidston 
and Lang say, it “ almost serves to break down 
any sharp distinction lietween Algffi and the> 
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simplest Ptendophyta ” Mxllena (formerly Ptxlo- 
phyton), on the other hand, “ appears to approach, 
without reaching, the more definitely fern like 
forms that come into evidence m the Upper 
Devonian ” (Lang) 

We may now leave these simpler types and pass 
on to definitely leafy plants, such as the genus 
Asteroxylon The Rhyme species, A Mackiei, is 
now well known It will be remembered that the 
connexion of the associated sporangia and spor 
angiophores with the plant has never been proved 
The German species, A elberfeldense, of perhaps 
somewhat later age, servos to remove any doubt, 
for the plant boro, towards the summit, naked 
branches, resembling the Rhyme sporangiophorcs, 
and m two oases sporangia were found upon thorn 
Kniusel and Weyland’s species oombinod the 
external features of the form genera Thursophyton, 
Psilophyton, and Hostvmella It differs in dehmto 
respects from A Mackxex, notably m the apparent 
presence of a pith in the stele of the main axis 
Thus Asteroxylon appears really to present the 
extraordinary combination of characters attributed 
to it by Kidston and Lang — the anatomy and 
vegetative habit of a Lyeopod, with a reproductive 
apparatus suggesting that of some of the Car 
bomferous ferns Another early plant, looking 
like a Lvcopod, is Protolepidodendron, only known 
bv its external features 

Among Kniusel and Wevlands discoveries at 
Elberfeld, in the Upper Middle Devonian, are the 
two oldest known Articulattc, Hyenxa and Calamo 
phyton The most interesting point is the fructihca 
tion, which in each case consists of a lax cone, 
bearing no bracts, but only sporangiophorcs, which 
are forked and support pendulous sporangia The 
absence of bracts in these ‘ Protoarticulate ’ 
supports the view of Lady Isabel Browne that these 
stcnlo organs wore a later intercalation in the 
Calamanan cone 

The variety of Early Devonian plants was 
naturally far greater than the few better known 
types here mentioned would indicate For example, 
Prof Lang, in his assiduous investigation of the 
Old Red Sandstone flora of Scotland, found eight 
different kinds of spore in the fish beds of Cromarty 
They run up to 400 /i m diameter, and some may 
thus have been megasjiores One tvpe has been 
identified by Kriiusel and Weyland with the sjiores 
of the Elberfeld tree fern Aneurophyton germanirum 

Aneurophyton was a tree fern in habit, but its 
affinities are quite uncertain AH parts of the 
plant are known stem, root, fronds, and, to a 
certain extent, the fructification There was much 
secondary wood, resembling that of Pahr.opitys 
Mitten Quite recently the primary wood has 
been discovered It was solid and throe lobed m 
transverse section, recalling that of the Lower 
Carboniferous genus Stenomyelon It is a remark 
able fact that all parts of the frond show stem 
structure Only tho ultimate leaflets are regarded 
as truly foliar , they have no vascular strand at 
all — hence the geneno name The sporangia are 
borne m clusters on special leaflets Tho plant 
bears a general resemblance to Eospermalopteris, 
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but there is no evidence of seeds Palceopxtys 
MiUen (Middle Old Red of Cromarty), as just 
mentioned, has somewhat similar wood structure 
to that of Aneurophyton, but nothing is known of 
its habit The structure, while not that of a typioal 
Gymnosperm, is more like a Gymnosperm than 
anything else, and to that extent may justify the 
discoverer’s bold description of it (in 1847) as a 
“ cone bearing tree ” At any rate it is a highly 
organised plant to find at so low a horizon 

Returning to tho Elberfold records, we must note 
tho remarkable discovery of a Middle Devonian 
Cladoxylon(C scopanum), the oldest species known, 
and the only one in winch tho external habit and 
something of the fructification aro shown The 
complex anatomy is oxactly that of the well 
known spoons first described bv Unger in 1856 
The leaves are numerous, small, forked appendages, 
very different from tho largo fronds which, on 
anatomical evidence, appear to have characterised 
tho Thuringian Cladoxylons It has been suggested 
by Dr Hirmtr that the genus (following the 
analogy of Asteroxylon) possessed loaves of two 
categories, the small appendages of tho Elberfeld 
species representing Lygnurs ‘ phylloids,’ while 
the massive fronds of the later forms were true 
leaves derived from modified branch systems The 
sporangia of C scoparium were borne on the 
margins of lobed outgrowths, differing in shape 
from the vegetative foliage Nothing was found 
to support tho hypothesis that Cladoxylon belonged 
to the Pteridosporms 

We have, m fact, apart from Eospermalopteris, 
no diroi t evidence for tho occurrence of sc od plants 
in 1)< voman times The leave s of the genus 
Psygmophyllum, which goes back at least to tho 
Middle Devonian, are somewhat like those of the 
Maidenhair tree, and appear to have belonged to 
woody plants One may imagine that we havo in 
them an early race of Gyrnnosperms, but habit 
is notoriously deceptive A fossil found in tho 
Middle Old Red Sandstone of both Orkney and 
Caithness, named Hostimella racemosa by Lang, 
bears lateral bodies which may be either sporangia 
or seeds , no spons could be obtained from them, 
but neither is there any evidence of seed nature 

We now come to Eospermatoptenn, the tree of 
the fossil forest of Gilboa in the State of New York 
A groat flood on the Schoharie Creek exposed five 
stumps in 1869 They were referred to Sir William 
Dawson, who named them as two species, Psaromus 
erianu v and P texlihs It turned out to lie true 
that the plants were n ally tree f< rns in habit 
In recent years further exposures have revealed 
hundreds of stumps scattered over a district 
1 J miles m length, and occurring at three different 
levels Tho stumps attain a diameter of 3 feet or 
more Portions of the stem and large compound 
fronds of the plants aro associated with the 
rooted stumps Seeds wore first detected by Dr 
Ruodemann in 1 920 There are numerous specimens 
associated with fragments of the fronds They 
were investigated by Miss Goldnng, who has 
published full and excellent descriptions , to her 
the namo Eospermatoptens is due The seeds are 
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borne, often m pairs, on stalks , they are about 
6 6 mm long by 3 mm broad, and are described 
as cupulate They appear to be perfectly dear 
seeds, so far as impressions can show Malo 
organs, rathor large terminal discs, with apparent 
impressions of sporangia on the lower surface, have 
also been observed This, then, is the oldest seed 
plant known, for the age is undoubtedly no later 
than Upper Devonian 

We may now briefly review the results of our 
rapid survey Recent research has revealed, in 
the Early Devonian vascular plants far simpler 
in structure than any known before We can no 
longer regard these simpler types as reduced, for 
there are too many of them With those primitive 


forms, however, much more advanced types are 
associated, possibly, as Dr Biddor suggests, the 
survivors of an earlier land flora 

Jiigmer’s theory of the double origin of the leaf, 
from omirgencos forming ' phylloids,’ on one hand, 
and from thallus branches forming true leaves, on 
the othor, seems to find strong confirmation from 
the early flora, as, for example, m A ateroxylon In 
many cases the circulate tips of thalloid branches 
clearly indicate mcipient fronds 

On the whole, the data now available favour 
the rise of the land flora from a well developed 
thalloid stock of marine origin, which branched 
out into the two mam Arihegomate lines, the 
mosses and the f( rns 


The Progress of Marine Propulsion 

By Engimer Captain Edo ak C Smith OBE KN 


N KY ER since Fulton launched the Clermont or 
Bell built the Comet has there at any time 
been a fixed or standard type of machinery for all 
ships Inventions improvements innovations have 
followed in rapid succession, and the history of 
marine ingineeiing presents an (iidkss and lie 
wildertng variety of engines and boilers which 
have been adopted one dav, only to be superseded 
by 1 letter ones the next With all this change auel 
development however designers have never before 
been faced with the problem of ehoosing between 
so many rival methods of driving ships as they 
have to day each method of propulsion making 
by its perfoirnaticc or promise some claim to eon 
sideration Modern marine engineering embraces 
lints scope not only steam boilers and steam engine s, 
but also steam turbine s oil engines of various types, 
and also the use of electricity on an exte nsive scale 
One of the most notablo steps m the progress of 
the marine engine was the adoption of compound 
working associated with the name of John Elder, 
another the introduction of tin triple expansion 
engine by Alexander Kirk , another stage in marine 
propulsion was marked by the application of the 
Parsons steam turbine , w hile to day there is an ever- 
mcreasuig lie 1 1 of ships driven by Diesel oil engines 
The advance made during the last sixty years will 
be realised by comparing the Cunarel ships of 1860 
with modern liners Then no Cunard ship used 
more than 10 lb pressure in her boilers the greatest 
horse power in any ship was 4200, found in the 
Scotia, while the coal consumption was 1 3J lb 
per h p per hour To day, ships arc running with 
150 400 lb pressure, the total horse power of a 
big Atlantic liner is 70 000 80 000 , while in the 
most modern steam machinery less than | lb of oil 
per h p per hour is used At one time, fire at Britain 
built 80 per cent of the steamships of the world 
Owing to various causes, one of whuh is the nse 
of great shipbuilding yards abroad, this proportion 
has fallen considerably , vet the volume of con 
struct ion and marine engineering re mams very 
large, and there is no slackening of the c ffort to 
maintain our position For a long period marine 
engineering was largely a matter of experience and 
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rule of thumb hut to day it is not only influenced 
ateverv stage by scientific research, but sometimes 
very costly large scale experiments are made and 
the incliistrv is reach to try out any new system 
which offers lease (liable expectation of success 
Ve rv gnat popular interest was taken formerly in 
the lee orels of the ships of the Atlantic ferry,’ the 
blue li band of whieh has now been held foi twenty 
two vears hv the famous Mauretania During 
the coining summer the new (hr man turbine 
driven liners Eurojia and Bremen are due for com 
plction, and it may lx that for a time the Atlantic 
record will pass to Oe rmanv as it diel some thirtv 
years ago 

Apart from the now machinery for very large 
and fast ships however there are many develop 
nitnts taking place, and a few particulars of 
recent marine practice ma\ he of value to those 
who though not directly associated with marine 
engineering may nevertheless lie engaged m the 
study of some of the numerous problems which 
are count (toil with it Marine engineering to day 
owes ver\ ninth to the mathematician, the chemist, 
the phvsicist anil the ine tallurgist 

(Ion fining this article to rteent steam practice , 
it is proposeel to give a few notes on up to date 
holler work and then rcfei to some recent improve 
ments in reciprocating engines, steam turbines, 
and clectne transmission gear At first simply 
great squart or oblong boxes with internal flues or 
with banks of tubes in place of flues, sixty years 
ago the box hollers gave way to the cylindrical or 
.Scotch boilers, and these have been used until 
recently almost without exception in merchant 
ships Sue h boilers are suitable for steam pressures 
up to 200 U> or even 250 lb pressure, but with 
still highei pressures marine engineers have had 
to follow naval engineering practice and use one 
or other of the many types of water tube boilers, 
of which the Babcock and Wilcox and the Yarrow 
are favourite examples 

In tho successful working of water tube boilers, 
a supply of pure water free from grease or scale- 
forming substances ih an absolute necessity In 
high pressure steam vessels the condenser is 
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■till the Achillea heel of the machinery, and any 
leakage of the condenser tubes is a source of great 
anxiety Some of the most interesting boiler 
installations of recent tunes are seen in the new 
vessels of the Canadian Pacific Railway Company, 
suoh as the Duchess of Bedford, Duchess of Atholl, 
and Duchess of York These vessels are driven by 
steam turbines with single reduction gear Each of 
them has six Yarrow boilers working at 350 370 lb 
r sq in with 250° of superheat , and also two 
otoh boilers workmg at 200 lb pressure All the 
steam from the Yarrow boilers and a part of the 
steam from the Scotch boilers passes to the turbines, 
but it is the latter which supply steam to the 
auxiliary engines Separate condensing and sepa 
rate feed systems are used, and by this means 
oil which happens to pass over from the auxiliary 
engines is prevented from entering the Yarrow 
boilers Salt and grease in high pressure boilers 
are things to be avoided at all costs By the use 
of high pressure superheated steam in these 
Canadian Pacific vessels, it is expected to be able 
to reduce the running costs by 20 30 per cent 
While the turning of the water into steam, and 
the condensation of the steam and its return to 
the boiler as feed water, present the marine engineer 
with one set of problems involving questions such 
as the conduction and transmission of heat, the 
flow of cooling water through tubes and the pre 
vention of deposits and corrosion in condensers 
and boilers, the burning of the fuel affords ample 
scope for ingenuity and experiment in another 
direction Important mercantile steam vessels, 
like warships, have abandoned coal for oil, but 
now the possibilities of burning coal m the pulver 
lsed state are being explored Reference was made 
to this by Sir Eustace D’Eyncourt in his paper on 
“ Fuel for Ships,” read to the Royal Society of 
Arts on Dec 5 of last year 

Pulverised coal has been used in large boilers 
in some important power stations ashore for some 
time, and now in the American ships Mercer and 
Lingan and the British ships Stuartstar and Horotaia, 
various pulverised coal systems are on trial The 
Mercer was the first ship with pulverised coal to 
cross the Atlantic, the Stuartstar is the first British 
ship to be fitted with a pulverising plant, and the 
Horotaia is the largest ship so fitted Many firms 
have earned out experiments, and it is apparently 
only a question of time before the main problems 
of crushing, pulverising, distribution and burning 
will have been solved There may possibly be a 
great future for pulverised coal for ships 

In the propelling machinery itself, many changes 
are being made, all with the object of improving 
eoonomy and reducing running costs The first 
essential for marine machinery is trustworthiness, 
but with present-day manufacture and design, 
few senous breakdowns occur m any of the various 
types Triple expansion and quadruple expansion 
engines have been fitted for many years and, in 
spite of the progress of the steam turbine and the 
oil engine, the reciprocating engine is found m 
more ships than is any other engine In triple 
expansion engines new valve gears are being 
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tried, while a very promising development is the 
fitting of an exhaust steam turbine in senes with 
the reciprocating engine and coupled to the same 
shaft through reduction gearing Suggested by 
Sir Charles Parsons, but introduced first m Germany, 
this plan is known as the Bauer Wach exhaust 
turbine system The Anchor liner Britannia, a 
vessel of 8464 tons, built two years ago, has just 
had such a turbine fitted to her quadruple expansion 
engines, resulting in an increase of power with a 
reduction in oil consumption per horse power, and 
other vessels are being similarly altered, among them 
being five P and 0 ships running to Australia via 
the Cape In view of the large number of ships 
with reciprocating engines, it' may be expected 
that exhaust turbines will bo adopted on a wide 
scale 

Marine engineering has always been influenced 
by contemporary land practice, but up to the 
coming of the steam turbine no power station 
contained machinery comparable m size to that 
of an Atlantic liner The steam turbine to some 
oxtent has reversed that position, but while the 
largest smgle umt turbines are found in the super 
power houses, practice ashore and afloat tends 
to progress on parallel lines , higher pressures 
and higher temperatures being used in both cases 
Then, too, marine steam turbines to day drive the 
propeller shaft through reduction gearing, mstead 
of directly, or alternatively use hydraulic or electric 
transmission The introduction of reduction gear 
mg with pinions and wheels with helical teeth cut 
with extreme accuracy led to a great increase m 
both turbme and propeller efficiency In a pre 
sidential address delivered about two years ago, 
Engineer Admiral Sir Robert Dixon stated that 
in torpedo boat destroyers the use of gearing had 
led to an increase in the distance steamed per ton 
of oil of 14 per cent at full speed and 70 per cent 
at cruising speed With the use of gearing came 
the introduction of the single collar thrust block 
invented by Michel! of Australia, a solution of a 
difficult problem as complete as it was unexpected 
In the development of the turbine, the gearing and 
the thrust block are seen many striking results of 
the successful application of theoretical investiga 
tions to urgent practical problems of ship pro 
pulsion 

For the transmission of the power of the turbine 
to the propeller shaft, electricity has been used 
extensively m the United States Navy, which tried 
out the system first in the collier Neptune, now the 
aircraft earner Langley This system is also found 
in about thirty ships with a collective horse power 
of 500,000 plying on the Great Lakes Much 
interest was created last year by the performances 
of the Amenoan Panama Pacific Liner California, 
with turbo electno machinery, and in view of the 
recent completion of the P and O Viceroy of 
India with turbo electnc machinery, comparative 
figures may be of interest Though tried m an 
experimental launch, the Electnc Arc, m 191 1 , and 
m the ss Tynemouni in 1912, the electnc dnve 
has not previously been fitted in any large British 
ship, and the running of Viceroy of India will be 
k2 
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watched by every superintendent engineer The which are electrically driven, there are no fewer 

California w 601 feet long and has a gross tonnage than forty three circuits This notable vessel is 

of more than 20,000 tons Steam is supplied by advertised to sail on her maiden voyage on Mar 28 
oil fired Babcock and Wilcox boilers at 275 lb It has been announced that the new ‘ Super- 
pressure and 120° F superheat to two turbo Olympic ’ liner building at Belfast for the White 
alternators, each of 8500 s h p running at 2880 Star Line will also have electric drive, but parti- 

revolutions per minute, which supply current to culars of her machinery have not yet been pub- 

the twin screw propelling motors running at 120 listed 

r pm At full power the vessel has a speed of 18 Progress m steam marine machinery has un 
knots, and the consumption of oil on the first voyage questionably been stimulated by the growing 
for all purposes was 0 8 lb per h p The Viceroy of popularity of the motor driven ship with its sur 
India is 612 feet long, with a gross tonnage of 19,000 prising economy in fuel For fast ships and war- 
and a displacement of 25,000 tons In her, six Bhips, however, the steam turbine is at present 
Yarrow boilers supply steam at 350 lb pressure the only suitable engine, while in other classes of 
to two 9000 k w turbo alternators running at vessels no doubt vanous types will continue to 
2700 r p m supplying current to twm screw motors be used according to circumstances In Lloyd’s 
running at 109 rpm The speed of the ship at Register Book the tonnage of ships above 100 tons 
full speed will be 18} knots, while with only one included amounts to 65,159,413 tons gross, of 

alternator in use a speed of 16J knots will be which 5,432,302 tons are driven by oil engines, 

obtained It is stated that the guaranteed con 9,682,063 tons by steam turbines, and 50,045,048 
sumption for propelling purposes only is 0 6 lb tons by steam reciprocating engines, while of the 
per s h p per hour Besides the mam generators, total tonnage 62 4 per cent bum coal and 37 6 
the Viceroy of India has four 500 k w auxiliary per cent use oil either under the boilers or in the 

turbo generator sets and two 165 k w oil-dnven engines Some of the steamers fitted for burning 

sets, while for the pumps, fans, steering motors, etc , oil can if necessary use coal 

Obituary 

Sir Bertram Windle, FRS of literary guidebooks, of which “Shakespeare’s 

F is with deep regret that we record the death of Country ” is most likely to be of endunng value 
Sir Bertram Windle, professor of anthropology Windle’s main preoccupation, however, outside 
m St Michael’s College, University of Toronto, his professional studies, was m rehgious questions, 
which took place in Toronto on Feb 14 Bertram and especially the relations of religion and science 
Coghill Alan Windle was bom on May 8, 1858, the At the age of twenty five he joined the Roman 
son of the Rev S A Windle, vicar of Market Catholic Church, and by far the greater part of his 
Rasen, Lincolnshire He was educated at Kings not inconsiderable literary output was concerned 
town and Rep ton schools, and had a distinguished with religion “ The Church and Science ” was 
career at the University of Dublin, where he gradu awarded the Gunning Prize m 1917, and Windle 
ated M D and D Sc He was for a time Dean of was honoured for lus writings by two popes , 
the Medical Faculty and professor of anatomy and Pius X made him a knight of the order of St 
anthropology at the University of Birmingham Gregory, and Pius XI made him an honorary Ph D 
He afterwards became profossor of archaeology in 

University College, Cork, of whioh he was appointed News has just reached us of the death on 

president in 1904, holding this office from 1904 Jan 17 at Moscow of Dr G S Zaitzev, director of 
until 1919, when he went to Toronto During his the Turkestan Plant Breeding Station Beginning 
residence in Ireland he was extremely activo m in 1914, Dr G S Zaitzev devoted himself to 
educational and other affairs, with results that serious and large scale genetic, botanical and breed 
were not always conducive to his tranquillity of mg work in cotton, occupying the position of the 
mind chief of the Division of Plant Breeding of the Golod 

In his more strictly professional studies, Wmdle nostepskay Agricultural Experiment Station until 
attained considerable eminence His contnbu 1919 In 1919 Dr Zaitzev was appointed director 
tions to anthropological literature were marked by of the Turkestan Plant Breeding Station, where 
originality and freshness of view Besides papers he remamed until his death, which has interrupted 
in scientific journals, he was the author of a manual a life full of scientific achievements in our know- 
of surface anatomy, now in its third edition, and ledge of the cotton plant In addition to his work 
of “ The Proportions of the Human Body,” pub- at the Turkestan Plant Breeding Station, Dr 
fished in 1892 He was, howevor, almost as widely Zaitzev was engaged m the USSR Institute of 
known as an archaeologist as an anatomist He Applied Botany (Leningrad) as cotton specialist, 
published several books on prehistoric archaeology, ana in the Central Asia State University (Tashkent) 
of which the best known are “ Life m Early Britain ” as professor of ootton growing at the Agricultural 
and “ The Prehistoric Age ” His “ Romans m College By the death of Dr Zaitzev, the Soviet 
Britain ” was of a more popular character and was Umon and the whole world have lost a distinguished 
based on lectures delivered in Toronto He was scientific worker m the field of genetios and plant 
elected a fellow of the Royal Society in 1899 The breeding, whose memory will be long preserved and 
breadth of his interests was also shown m a senes | honoured 
No 3097, Vol 123] 
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News and Views. 


Thb following names of soientiflo workers and others 
associated with scientific activities appear in the New 
Year’s honours list, which, owing to the illness of 
His Majesty the King, was' not issued until Mar 1 
Barons Sir Jesse Boot, for services in the promotion 
of education , Sir Berkeley Moymhan, president of 
the Royal College of Surgeons Knights Prof J A. 
Fleming, emeritus professor of electrical engineering, 
University College, London , Mr O A Julius, 
chairman of the Counoil for Soientiflo and Industrial 
Research, Commonwealth of Australia , Col T F 
Purves, Engineer in Chief, Post Office , Mr A V 
Roe, for distinguished services to British aviation , 
Sardar Jogendra Singh, Minister for Agriculture, 
Punjab , Lee ah Yam, Minister for Forests, Burma , 
Companion of Honour Lady Florence Elizabeth 
Barrett, Dean of the London School of Medicine for 
Women and president of the Medical Women’s 
International Association C B Sir Walter Morley 
Fletcher, secretary of the Medioal Research Council , 
Dr G F Hill, Keeper of the Department of Coins 
and Medals, British Museum C M 0 Mr F C 
Madden, Dean of the Faculty of Medicine, Egyptian 
Um\ ersity, Cairo K C 1 E Sir Thomas Middleton, 
lately member of the Royal Commission on Agri 
< ulture m India CIE Mr R S binlow, Director 
of Agriculture, Bengal Mr N N Gangulee, lately 
member of the Royal Commission on Agriculture in 
India , Mr J A Madan, lately joint secretary to the 
Royal Comnussion on Agriculture m India , Mr W 
Mayes, Chief Conservator of Forests, Punjab , Mr 
F W H Smith, lately joint secretary to the Royal 
Commission on Agriculture m India QBE Sir 
William McCormick, chairman of the University 
Grants Committee and of the Advisory Council of 
the Department of Scientific and Industrial Research 
DBE Prof Anne Louise Mollroy, professor of 
obstetrics and gyntBCology, Royal Free Hospital 
School of Medicine for Women, University of London 
C B E Prof Winifred Cullis, professor of physiology, 
London (Royal Free Hospital) Sohool of Medicine for 
Women , Mr R Hewison, late Direotor of Agriculture 
and Forests, Sudan Government , Mr W Nowell, 
Direotor of the Am am Research Institute, Tanganyika 
Territory QBE Mr G E Hunt, lecturer in 
engineering, Gordon College, Khartoum , Mr W A 
Taylor, superintending examiner, Patent Offioe 
MBS Mr G E Holden, teohmoal adviser to the 
Dyestuffs Advisory Licensing Committee , Mr A J 
W Hornby, agricultural ohemist, Nyaaaland Pro 
tectorate 

We publish elsewhere in this issue a r6sum6 of a 
detailed research on the performance of ammeters and 
voltmeters made by the British Soientiflo Instrument 
Research Association, of which the director is Sir 
Herbert Jackson The research is of a somewhat 
novel type, but there can be no question about the 
usefulness of this kind of research to industrial 
undertakings, and we hope that it will be widely 
followed The research was initiated by some 
members of the Association, who were naturally dis t 
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turbed by the disparaging remarks made by a few 
station engineers about British switchboard mstru 
ments They desired that a critical examination be 
made of the operation, appearance, and permanent 
qualities of British and foreign ammeters and volt 
meters for use on switchboards in central electrical 
stations In order to bring the research within 
manageable limits it was restricted in the first place 
to permanent magnet moving coil instruments The 
research was to be impartial and thorough, the beat 
foreign and British instruments being obtained from 
well known makers 

The results of this investigation of Bntish and 
other ammeters and voltmeters are satisfactory from 
the point of view of the British manufacturers 
Naturally there is much in the detailed report which 
is confidential to members of the Association, but the 
synopsis proves conclusively that their products 
were at least as good as those of their American and 
continental rivals The greatest value of the report, 
however, lies in the criticisms made freely about 
all the instruments and the reasons given why cer 
tain makes are more desirablo than others These 
criticisms should prove most useful to the designer 
As a rule, design is largely a compromise the better 
the instrument is made m one respect the worse it is 
in another It is largely a balancing of incompati 
bilities, and the successful maker is the one who 
socures the best balance The nature of the materials 
used for the instruments has been examined, and such 
questions as to the relative merits of aluminium and 
copper wire for uso in winding the coils is fully dis 
oussed To manufacturers this kind of research is 
of the greatest value, and we congratulate the Associa 
tion on its report 

Reffbence is made in the Times of Mar 2 to a 
biennial fibre plant to which the name 1 Brotex ’ has 
boon given The plant is being grown on a small 
scale near Totnes in South Devon, and it is claimed 
that m less than oighteen months from planting it will 
produce fibre for textiles, cellulose for paper making, 
und seed containing oil suitable for cattle food 
That a plant with so many desirable qualities* which 
will survive the winter in the south of England, should 
only now have been brought to notice, is somewhat 
remarkable and ments further investigation It is 
stated that the plant grows to a height of about 10 
feet in the course of 15 18 months, but nothing is 
said as to the soil exhaustion that is likely to take 
place with a crop of this kind, nor ib it pointed out 
that land suitable for such a crop is somewhat limited 
in the south west of England 

The “evolution of the plant ” has not been dis 
closed, pending application for patents, though it has 
been stated elsewhere to be of hybrid ongin It is 
known, however, that it belongs to the genus Lavatera 
of the family Malvaoese, and the plants now being 
grown in Devonshire very closely resemble a species 
which is a native of the Canary Islands, a plant which 
would certainly be hardy only near the warm south- 
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west coast of England in normal winters The mallow 
family oontains many well known fibre yielding 
plants, such as Abut-Uon Avtcennce (the source of 
Chinese jute), Hibiscus cannabinus, Sxda rhombifoha, 
etc , and in some oases the seeds are also of value for 
cattle food None of these plants is hardy in Great 
Britain, and even Lavatera arbor ea, which is the only 
Lavatera found in England, will only suooeed well 
near the ooast If, therefore, ‘ Brotex ’ can be proved 
to be of hybrid origin, not only will it be of scientific 
interest to know its parentage, but it will also be of 
material importance to know whether it will regularly 
produce fertile seed in Great Bntain Moreover, it is 
of importance, from the commercial aspect, to know 
whether the fibre is superior to jute and hemp, with 
winch fibres we understand the market is already 
fully supplied 

A timely article by Sir Oliver Lodge appears in 
The Nineteenth Century for March on the philosophy 
of “ the genius who now lives among us and whom 
we call Eddington,” as expressed in the latter’s recent 
book, “ The Nature of the Physical World ’’ After 
expressing his agreement with the greater part of 
Eddington’s thesis. Sir Oliver proceeds, in a perhaps 
unnecessarily apologetic manner, to deal with one 
or two contentions against which, as he expresses it, 
“ I politely and reasonably rebel ’’ The points which 
he discusses are respectively the tendency to regard 
the subject matter of soience as confined to quantities 
which can be measured, and the abandonment of 
the notion of force in the descriptions of field ph> sics 
On the second point Sir Oliver affirms his belief 
in the roality of a physical force exerted by the 
Btramed ether on a body placed in a gravitational 
field Eddington, m company with all orthodox 
relativists, prefers to express tho facts in terms of the 
geometrical properties of the hold To a large extent, 
if not wholly, the difference here is merely verbal, 
but the first point, concerning the essential character 
of science, deals with more fundamental issues The 
suggestion that phenomena or ideas which cannot 
be measured are not amenable to scientific treatment 
has taken immediate root m the minds of philosophical 
writers, and its foliage seriously threatens the survival 
of the finer blooms of thought whioh have been reared 
with much greater difficulty 

The simplicity of this false generalisation has gamed 
for it a rapturous welcome from philosophers be 
wildered by the headlong advances of modem physics, 
and the relations between science and religion in 
particular are in consequence viewed in an entirely 
false light The subject matter of science is the 
common expenenoe, obtained through the five senses 
(the so called observations), of the generality of 
observers The purpose of science is to record and 
correlate such observations Measurement may — in 
fact, does — assist both the recording and the correla 
tion, but it does not dominate them It is not, for 
example, exclusively employed — nor can it probably 
ever be — in recording the behaviour of a spider placed 
in a hive of bees, or m correlating the movements of 
swallows with the decimation of the sun, yet these 
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activities are certainly fair game for scientific in 
vestigation A careful perusal of Eddington's book 
will show that it contains no specific warrant for the 
misconception, but if, as we believe, a writer of 
outstanding authority should guard as much against 
misinterpretation by the casual as by the metioulous 
reader, he can perhaps not be wholly absolved from 
responsibility for its prevalence That, however, is 
of secondary importance What is chiefly to be 
desired is that the true nature of science shall be 
clearly understood, and Sir Oliver Lodge’s article 
should help considerably towauls this end 

The eighth Annual Report of the National Institute 
of Industrial Psychology shows a steadily progressive 
increase in the interest taken by firms in the applica 
tion of tho principles of physiology and psychology 
to industry The range of the Institute’s inv estigation 
services during 1928, as judged by the fees received, 
has expanded by 29 per cent in comparison with the 
previous year A most diverse arraj of activities is 
represented bv the list of investigations, which m 
elude spinning, the manufacture of electric light 
fittings, pickles jam, and soap tho soleotion of staff 
and the layout of large stores, to mention but a few 
There has also boon growth in the other departments 
of the Institute’s work , for example, in vocational 
guidance, research, and education It is hoped dui ing 
1929 to inaugurate a new department for the purpose 
of applying to the problems of the home those prin 
oiples which have been found useful in other fields 
The second part of the report gives an outline of 
some of the investigations undertaken during the 
year The third part reoords tho research work for 
the year, tins includes experiments m vocational 
guidance in London and Fife, an inquiry into occupa 
turns suitable for the blind, and a varied number of 
researches initiated or continued with the grant given 
by the Laura Spehnan Rockefeller Memorial It is 
clearly a record of most important and useful work 

Pbof J Reilly and D T MaoSweeney give an 
account, in the Proceedings of the Royal Dublin Society 
for January, No 16, of the work of William Higgins, 
whose book, published in 1789, 11 A Comparative 
View of the Phlogistic and Antiphlogistic Doctrines,’’ 
contains some interesting speculations on chemical 
combination The work is the first defence of the 
new viows of Lavoisier in the English language and 
was written m answer to Kirwan’s “ Essay on Phlo 
giston ” Higgins’ work, according to Reilly and 
MacSweeney, contained the fundamental germs of 
the chemical atomic theory, and had it not been 
neglected it would have led to much that Dalton 
afterwards put forward It is to the genius and 
industry of Dalton, and the encouragement and 
friendly criticism of his contemporaries, that the 
main credit for the establishment of the theory must 
be ascribed Higgins’ work (which is based on ex 
ponment and is by no means purely speculative) is 
particularly interesting in its attempt to represent 
affinities as well as combining proportions, a side of 
the subject which was, jierhaps wisely, entirely 
( Continued on p 386 ) 
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Population and Depopulation 

(1) The Balance of Births and Deaths Vol 1 

Western and Northern Europe By Robert R 
Kuczynski (The Institute of Economics of the 
Brookings Institution ) Pp xn + 140 (London 
George Allen and Unwin, Ltd , New York 
The Macmillan Co , 1928 ) 10a net 

(2) The Shadow of (he World' 8 Future or the Earth’s 
Population Possibilities and the Consequences of 
the Present Kate of Increase of the Earth's In 
habitants By Sir George Handley Kmbbs Pp 
131 (London Ernest Benn, Ltd, 1928) 
10a 6 d net 

AT the World Population Conference held at 
.XjL Geneva in 1927, one might observe a eon 
trast in viewpoint of the very greatest interest 
The delegates from the United States were much 
coiuerned with the imminence of the dangers of 
overpopulation, while the majority of European 
speakers, at least those who spoke with authority 
on their own national statistics pointed out m 
almost monotonous succession that their birth 
rates either had already fallen or would soon fall 
below the level necessary to maintam stationary 
populations Generally sjx akuig, northern Europe 
has seen the end of the period of population < \ 
pansion Is it possible that the American aver 
age of 39 to the square mile is more impressive 
of over population than the European average of 
about 300 * 

In the preface to his book, Sir George Kmbbs 
says (p 5) 

' it shows that the menace of the present 
rate of growth of those inhabitants is most serious 
This rate is of the order of about 1 per cent per 
annum ” 

Mr R R Kuczynski, on the contrary, remarks 
in his introduction 

“ In case, then, that natality does not again in 
crease, the population of England is bound to die 
out no matter how low mortality may lie reduced 
And this state of affairs is by no means confined 
to England Conditions are about the same m 
Germany, and only slightly better in France ” 

The scope of the two books is very different 


Sir George Kmbbs considers the earth as a whole , 
Mr Kuczynski takes northern and western Europe, 
while succeeding volumes of his senes will deal with 
other regions “ The Shadow of the World’s 
Future ” is to influence national policies in respect 
of population, migration, and food production 
“ The Balance of Births and Deaths ” is concerned 
with a detailed statement of the relevant statistical 
facts, collated for the whole group of countnes 
considered It confines itself strictly to the 
existing tendencies m the growth or decline of 
populations , whereas the rate “ of the order of 
about 1 per cent per annum ” is practically the 
only statement on this subject which seems neces 
sary for ‘ The Shadow of the World s Future ” 
One book is sen ntific , the other, political 

(1) To take the scientific book first It has four 
short chapters on ‘ Birth Rates,” “ Fertility 
Rates,” ‘ Net Rt production Rates,” and “ Present 
and Future Tendencies,” followed by four long, 
and largely tabular, appendices Fertility rates 
are birth rates based on the numbers of women 
actually available for reproduction They load to 
gross reproduction rates giving the number of live 
daughters born per woman For 1927 the value 
for Germany has fallen to 1 00 and for England to 
0 98 Even with no mortality m infant y and 
childhood these figures are incompatible with 
biological increase For thi whole area in 192b 
the value is 1 12 

In the net reproductive rates allowance is made 
for mortabty , the figures may, in fact, be read as 
the actual births expressed as percentages of those 
needed to maintam a stationary population Tho 
estimates for 1926 are for England 88, Germany 
89, France 94, Sweden 95, Denmark 110, Finland 
109, and for the whole area about 93 These 
values also are falling rapidly, for m 1927 the 
estimates are France 91 , Germany 83, England 82 

The mam points, which are being but slowly 
apprehended m Great Britain, are brought out with 
perfect lucidity For example, that the present 
populations have an unusually large proportion of 
persons of reproductive age, and unusually few 
of the elderly , that the course of the changes in 
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reproduction has not been appreciably changed by 
the War , and that, since the mortality rateB of 
persons above the reproductive age are without 
effect upon future population growth, the present 
tendencies to decreasing population can only be 
appreciably altered by increasing fertility 

(2) Sir George Knibhs’s fears seem to be centred 
upon somewhat improbable prospects of the m 
crease in the world’s population He allows that 
the earth’s resources, if wisely exploited, would 
support about 7800 millions of human beings 
This seems a very handsome allowance, being four 
times the total existing w orld population Trouble 
is anticipated (p 118) from “ the mere increase m 
population, coupled with the fact that Man’s moral 
development has not kept pace with scientific 
knowledge ” The threatening shadow sometimes 
takes the appearanco of a bogy (p 110) 

“ We are rapidly approaching numbers that make 
the problem a stupendous, aye, an appalling one ’ 
Should 2000 milbons induce more stupor than 1900 
millions ? 

The chapter on the world’s cereal and food crops 
is of course written on the assumption that thi re 
is an immediate prospect of the demand for food 
outrunning the supply No evidence is adduced 
that this is so, and the evidence to the contrary is 
ignored entirely It might be strongly argued that 
the situation at present and the prospects of the 
immediate future indicate a systematic over 
production of foodstuffs Agriculture throughout 
the world is a depressed occupation in the sense 
that the worker on the land works harder for a 
lower economic recompense than the worker in any 
other industry In agriculture the crops which 
pay best are either luxury foods or not food crops 
at all Falling food prices have caused an increased 
consumption per head in most countries but tho 
increase is naturally least in tho staple foods and 
greatest in the delicacies What agriculture needs 
is higher prices for staple foodstuffs, relatively 
to the cost of buddings, clothes, and machinery, 
but with new areas still apparently yearning for 
agricultural development, the prospect of better 
prices is far off It has indeed been calculated that 
the rate of mcrease in the supply of fixed nitrogen 
as fertilisers would more than suffice to meet the 
present rate of world population mcrease without 
putting a single new acre under cultivation How- 
ever this may be, the supply of foodstuffs is elastic 
enough, it is the demand that is inelastic From 
Sir George Knibbs’s point of view it is, however, 
worth while discussing the most extravagant 
methods of increasing yields (p 40) 


“ but it has recently been shown that 
greatly increased yields are at least temporarily 
attainable with cereals by transplanting The 
increased yields are duo to the greater root develop- 
ment thus obtained The use of carbon dioxide 
has also led to higher yields In any case 
these results, while they relieve the outlook for the 
immediate future [Reviewer’s italics], do not warrant 
any disregard for the outlook resulting from popu- 
lation increase ” 

While such diversities exist in intelligent opinion 
as are shown by these two books, there can be no 
doubt of the need for bodies devoted to eliciting 
the real facts, such as the British Population 
Society, for the parent international body of which 
Sir George Knibbs puts in a warm ploa 

R A Fisher 


Old English Versions of Alchemical Texts 

The Works of Geber Englished by Richard 
Russell, 1678 A now edition, with Introduction 
by Dr E J Holmyard Pp xl + 264 (London 
and Toronto J M Dent and Sons, Ltd , New 
York E P Dutton and Co , Inc , 1928 ) &s 
net 

E NGLISH scholars first became interested in the 
translation of alchemical texts in the twelfth 
century, when they participated with the cele- 
brated Gerard of Cremona and other continental 
scholars in making known to western Europe the 
accumulated wisdom of tho Muslim world Promi 
nent among them were Adelard of Bath, Walchor of 
Malvern, Roger of Hereford, and Robert of Chester, 
tho last named of whom, according to tradition, 
first introduced chemistry into Europe “ Since,” 
wrote Robert, in the preface to his first translation 
of an Arabic alchemical treatise, in 1144, “ your 
Latin world does not yet know what alchemy is, I 
will explain in the present book ’ The translations 
of this period were of course done into Latin, and 
the same language was tho usual medium in which 
tho adepts embodied, or embedded, their observa- 
tions and ideas throughout the succeeding five 
centuries 

The “ Speculum Alchemist! ” of Roger Bacon, the 
earliest alchemical work of any note by an English 
author, was first translated from Latin into English 
in 1597 , it appeared under the title “ The Mirror of 
Alchimy,” and is now very rare Printed m com- 
pany with Bacon’s “ Speculum ” and other works, 
in such editions as those dated 1541 (Nuremberg) 
and 1545 (Berne), were certain Latin texts ascribed 
to Geber (Jabir) These texts, which can be traced 
back through the first printed edition of about 1481 
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to manuscript versions of the early thirteenth 
century, were first translated into English in 1678 
hy Richard Russell, under the title “ The Works 
of Geber, The Most Famous Arabian Prince and 
Philosopher Faithfully Englished by R R a 
Lover of Chymistry ” The English translation 
was reprinted in 1686, and it has now attained the 
distinction, after an interval of exactly 250 years 
from its original publication, of appearing in a third 
edition, enriched with reproductions of the bold 
woodcuts of alchemical apparatus which embellished 
the Latin edition of 1545 

In an interesting preface, Dr Holmyard points 
out that no Arabic originals of the text are known, 
so that its authenticity is unproved After con 
sidering the available evidence bearing upon the 
origin of the writings, he reaches the conclusion 
that ‘ whatever the future may disclose concerning 
them, wo may safely say that they are not unworthy 
of Jabir and that he is worthy of them , and that 
we know of no other chemist, Muslim or Christian, 
who could for one moment be imagined to have 
written them ” The main sections of the book are 
entitled “ Of the Investigation or Search of Per 
fection,” ‘ Of the Sum of Perfection, or of tho 
Perfect Magistory,” “ Of the Invention of Verity, 
or Perfection,” anil ‘ Of Furnaces, etc , With a 
Recapitulation of the Authors Experiments ” 
PossibK tho most interesting part is the account 
” of the Natural Principles of Metals, according to 
the Opinion of Modorn Philosophers, and of the 
Author,’ of “ the Threo Principles, viz Sulphur, 
Areenick, and Argentvivo,” and of the six “ Metal 
lick Bodies, which are the Effect of these Principles 
of Nature ’ The description of sulphur as “ a 
fatness of the Earth ” is suggestive of the state 
ment of Paracelsus that “ the life of Metalls is a 
secret fatnesse, which they have received from 
Sulphur, which is manifest by their flowing ” The 
second principle, Arsenick, “ needs not bo other- 
wise defined than Sulphur But it is diversified 
from Sulphur m this, viz because it is easily a 
Tincture of Whiteness, but of Redness most diffi 
cultly and Sulphur of Whiteness most difficultly 
but of Redness easily ” The third principle, 
Argentvive, or Meroury, “ is a viscous Water in the 
Bowels of the Earth It is also (as some say) 
the Matter of Metals with Sulphur And it easily 
adheres to Saturn, and Jupiter, and Sol 
Therefore henoe you may collect a very great 
Secret For it is amicable, and pleasing to Metals, 
and the Medium of oonjoymng Tinctures ” 

The metals are described in vivid terms, which 
suggest a dose acquaintance of the writer with 


their properties Gold is “ Citnne, ponderous, 
mute, fulgid under the Hammer extensible, 
fusible, and sustaining the Tryal of the Cupel, and 
Cement ” Silver is “ White with pure Whiteness, 
Clean, Hard, Sounding ” Lead is ‘ livid, earthy, 
ponderous, mute ” Copper and iron are char 
actensed with equal felicity , finally, 

" not omitting to discourse of Jupiter, We sigmfie 
to tho Sons of Learning, that Tin is a Metalliek 
Body, white, not pure, livid, and sounding little, 
partaking of little Earthiness , possessing in its 
Root Harshness, Softness, and Swiftness of Lique 
faction, without Ignition, and not abiding the Cupel, 
or Cement, but Extensible under the Hammer 
Therefore, Jupiter, among Bodies diminished from 
Perfection, is in the Radix of its Nature of Affinity to 
the more Perfect, viz to Sol and Luna , more to 
Luna, but less to Sol, as shall be clearly declared 
in the following Jupiter, because it receives much 
Whiteness from the Radix of its Generation, there 
fore it whitens all Bodies not White , yet its vice 
is, that it breaks every Body, but Saturn, and most 
pure Sol And lie who knows how to take 
away its Vice of breaking will suddenly reap the 
fruit of his Labour with joy ” 

These quotations serve a twofold purpose In 
tho first place, they afford an indication of tho views 
upon tho constitution of the metals which pre 
vailed, with unimportant modifications, from the 
time of Jabir (c 721-813) for a period of nearly 
a thousand years Secondly, they illustrate the 
peculiar fitness of the seventeenth century mind for 
interpreting, and rccordmg in the vigorous English 
of the day, the philosophy, the mysticism, and the 
superstition of the alchemists, from Jabir to Para 
cclsus and Glauber Thus, Richard Russell imparts 
alike to tho “ Works of Geber,” to “ Beguinus his 
Tyrocinium,” and to “ the Triumphant Chariot of 
Antimony, with Kirkringius his Notes thereon,” 
the same archaic flavour and picturesque charm 
which Lord Berners infused in tho preceding 
century into his English version of Froissart’s 
“ cronycles of Englande, Fraunce, Spayne, Por 
tyngale, Scotlande, Bretayne, Flauders, and other 
places adioynynge ” 

A simdar atmosphere permeates tho writings of 
Russell’s contemporary, John French, the trans 
lator of Glauber, Sendivogius and Paracelsus, and 
of “ a Chymicall Dictionary explaining hard places 
and words met withall in the writings of Para 
cels us, and other obscure authors ” “ Are not 
Philosophers,” asks French in Ins introduction to 
Glauber’s “ Description of new Philosophical Fur- 
naces,” published m 1651, “ the best moralised men, 
of the purest lives, and most serviceable m their 
generation ? It shall be my practise as long as I 
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live to be instrumental in promoting true know- 
ledge, whether by way of Translation or any other 
way of making what is oocult manifest ” 

Boyle’s “ Sceptical Chj mist ” (1061) marked alike 
the decline of alchemy and the gradual abandon 
mont of Latin by exponents of the new chemistry 
which was to arise Nevertheless, Walter Hams 
and others continued the tradition of tho seven 
teenth century translators , and no true “ Lover of 
Chymistry ’ would willingly forgo such passages 
as Boyle s own quotation of tho experience of the 
Dutch sailors at Nova Zembla with a barrel of 
frozen beer in the winter of 1596, and Harris’s 
description, m lus Englished version of Lemery’s 
“ Cours de Chymie, ’ of the rectification of spirits 
of wine, to which end, he says, “ Artists have 
invented a long Machine, which they call the 
Serpent, by reason of tho circumvolutions which 
it makes ” 

Dr Holm card has earned the gratitude of tho 
present generation of “chymuall Artists” by 
placing such rare elussieal works as Bussell s 
‘ fie her and Norton s Ordinall within their 
reach May v\ c not peisuadc him to complete the 
“ tna pnma by preparing a new edition of Roger 
Bacon s ‘ Mirror of Alchirny 1 — for, in the words 
of John trench, it is pitty that such useful and 
so learned writings should be obscured from the 
English Nation ’ John Ri-ad 

Homing among Animals 

How Animals Find their Way About a Study of 
Distant Orientation and Place Hrrognition By 
Prof Etienne Ralmud Translated by 1 H 
Myers (International Library of Psychology, 
Philosophy and Scientific Method ) Pp ix * 142 
(London Kegan Paul and Co , Ltd New 
York Harcourt, Brace and Co , Inc , 1928 ) 
Is dd net 

D URINCJ the present century the solution of 
the problem of ‘ homing,’ or orientation from 
a distance , has come within sight, for backboneless 
animals at any rate , and the reason for the pro 
gross is to be found in the resolute use of experiment 
For bees and wasps it seems quite certain that 
they cannot find their way home unless they have 
had some experience of the locality, and unless 
hey can see well during their return flight Bees 
liberated on a lake near the hivo do not return, 
unless by chance, for there are no landmarks to | 
guide them The cues utilised by bees and wasps 
are visual , by following these they retrace the 
path they travelled in leaving the hive or nest 


But there is evidence that the cues are relations 
between objects rather than the objects themselves 
There seems to be a co ordination of clues into 
what might bo called a synthetic impression — what 
would be in our case a mental picture , and there 
may be a successful bee lme for the hive though 
various intermediate cues disappear 

After many journeys the insect becomes more 
confident , it is even probable that muscular 
memory may be substituted for visual cues over 
a large part of the course When the bee is near 
the hive, olfactory, tactile, and perhaps other cues 
come into play But, according to Rabaud, the 
homing of flying Hymenoptcra depends mainly on 
visual cues, and it is quite unnecessary to postulate 
any special sense of direction Tho experiments 
referred to convince ono that this must bo on the 
whole a sound conclusion 

In the pedestrian ants the cues aie more hetero- 
geneous Olfactory hints are most ini pot taut for 
those that travel in columns Visual cues inter- 
vene when tho trail is accidentally destroyed 

As for isolated ants, they follow simultaneously 
visual cm s of various kinds — light and large objects 
— closely associatid, and connected in addition 
with features of the ground, notably with the 
s!o|x Every cue is associated with all tin others 
and also with tho topographical position of tho 
nest ” 

There seems to he a registration of the topo 
graph \ as a whoh, for on the return joiinu y the 
experienced ant may neglect roundabout paths 
and take short cuts In the i ourse of time the 
return jk rhaps become s a matter of kmsesthesis 
and appreciation of distance But, as m the case 
of bees there is no wariant for postulating any 
special sc rise of direct ion 

Among the blind termites a trail is 1< ft by the 
troop and the < ue is altogether olfactory If the 
path is swopt, the termites are completely dis 
oriented In limpets the return to the habitual 
position is mainly due to tactile cues For all 
invertebrates that show any homing,’ the facts 
can lie satisfactorily interpreted in terms of visual, 
olfactory, tactile, and baneothetic or kinaesthetic 

In regard to vertebrates, the conclusions are 
less secure, for fewer experiments have been maele 
The most satisfactory data are in regard to carrier 
pigeons, but the case is complicated by the gradual 
training which tho birds receive from man They 
can find their way home from a distance of several 
hundred miles, and when they did not themselves 
make the particular outward journey The evidence 
for a special magnetic or electromagnetic sensi- 
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tiveness is very dubious , the theory that the 
bird registers its outward journey in detail, and 
then retraces its stops, has to face the difficulty 
that the pigeons are often taken to a distance by 
tram , Rabaud favours the view that the pigeons 
during thur period of training acquire a consider 
able knowledge of places and utilise this expen 
mentally on their return journey, even from a 
region not previously visited There are, however, 
some alleged returns on the part of untrained 
carriers, but these might be fortuitous 

Against tho possibility of homing without 
experience, it is perhaps enough to notice that in 
many cases the travellers from a griat distance 
fail to return at all Tn 181)5 five thousand pigeons 
were released at sea at varied distances west of 
OroisK The number of returns and the speed of 
the returns diminished with the distance and the 
altitude increased Out of 1500 pigeons released 
at 500 kilometres, 300 returned within forty eight 
hours — a sufficiently remarkable fact , tho others 
were found scattc red t vetv where in England, Spain, 
Poitugal, Algeria, at L'apc Verde, in Egypt, and 
m the Caucasus V< ry signifn ant is the fact that 
the return journey often takes far too long for tho 
distance involved Thus eight pigeons, ignorant 
of the particular route, were transported from 
Antwerp to London 

1 Released at six o’clock in the morning, m 
fine weather, they turned about for a long time, 
and then flew off and had returned to Antwerp 
bv seven in the evening, having taken thirteen 
hours to accomplish a journey normally requiring 
barely three ” 

This points strongly to the conclusion that whe n 
ever there is difficulty in the return journey, 
because of mexpi ri< net, absence of landmarks, 
bad weathor, darkness, or tho like, there is much 
tentative flying on the carrier pigeon s part The 
more the groping bird flies about, the greater is 
its chance of finding some cue 

In the well known experiments niado by Watson 
and Lashley on the terns nesting on the Tortugas, 
a percentage of birds returned from great distances, 
even of 800 miles, and from previously unvisited 
waters into which they hail been transported in 
closed baskets on board slup But the successful 
return journeys took an unnecossanly long time 

It is regrettable that the cases of homing on the 
part of domesticated animals, such as cats, dogs, 
horses, cattle, and sheep, remain at an anecdotal 
level “ A cat taken by rail from Fife to Ayrshire 
was back again m two or three days ” , there are 
many such imprecise records, which should be, 1 


tested experimentally There would certainly be 
some interesting result 

Prof Rabaud has written a useful book on an 
interesting problem , and though, for our part, we 
should not wish to hurry to a conclusion, we admit 
that he has made out a strong case in favour of 
interpreting all homing in teims of a memory or 
registration of sensory cues His book is a good 
example of scientific scepticism and caution, and 
it badly punctures the hypothesis of a special 
sinse of direction Yet when we think of the 
most iccont experiments on homing bees, the 
average success of ordinary bird migration, and 
such striking cases as the return of a swallow from 
Africa to the Aberdeenshire farm steading where 
it was born tho yiar before, the work of Watson 
and Lashley on terns, and the stories we have 
heard of homing cats, wi ari glad that Rabaud 
does not consider the question entirely solved 

J A T 


General Science for Schools 

(1) General Science ( Mainly ('hemistry and Bio 
log y ) By Dr E ,T Holm yard l’p xin + 216 
(l-ondon and Toronto J M Dint and Sons, 
Ltd New York E P Dutton and Co , n d ) 4s 

(2) Kven/datf Science a ( ourie of General Science 
related to Human 1 ctivitiei By Dr L M Par 
sons Pp xi + 095 8s (W Also in parts I, 
Tilt Sky, the Earth, and Life II, Physics 
Man's Use of Motion III, Chi mis try Mans 
Use of Matter 3s <ach (London Macmillan 
and Co , I td , 1929 ) 

(3) Junior Science By C A Stiblnns Pp xu + 
352 (New \ oik Thi Macmillan Co , 1928 ) bs 

(4) Introductory Sue nee for Botany Students By 
K E Mans Pp vii + 181 (London John 
Murray, 1928 ) 3s 

(5) The Romance of Reality the Beauties and Mys 

tenes of Modern Science By Dr Beverly L 
Clarke Pp ix+225 (Niw York Tho Mac 
nullan Co , 1927 ) 10s net 

(1) FjlOR years past, teachers have hetn saying 
I" that in the tarlv stages science should bo 
taught in a general wav that historical treatment 
is desirable , and that tho lessons should bo of the 
object study sort It is to be hoped that they will 
like Dr Hobnyard’s book, for here they have it all 
presented in an ideal manner The author has ex- 
celled himself as historian and philologist, and the 
wine of his science teaching requires no bush His 
volume is intended as a second course, between an 
introduction and more formal study , but it is to be 
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feared that it may prove rather difficult at that 
Btage For the sixth form boy who wishes to link 
up his science with history and with classical lore, 
and vice versa for the history and the classical 
specialist, it should suit perfectly Indeed, the 
science teacher himself who failed to derive pleasure 
from reading the pages would have to be either an 
exceptionally clever or an exceptionally dull person 
For this reason, if for no other, the book is to be 
oommended to his notice 

(2) Differing entirely from the foregoing m its 
method of treatment, the really excellent book 
which Dr L M Parsons has written should make 
an equally wide appeal It seems exactly suited to 
the general reader who desires a knowledge of the 
operations of natural phenomena or of the principles 
and applications of science Primarily the book is 
designed for students at school, but the author has 
avoided any suggestion of writing down to immature 
minds, and the work everywhere demands intelli 
gence and concentration from the reader There are 
three parts, the first dealing with astronomy, geology 
and biology (including man) , the second with 
physics , and the third with chemistry The last 
section, very naturally, makes rather more difficult 
reading than the other two , but throughout there 
is a singleness of aim and a lucidity of presentation 
which cannot fail to secure appreciation It may 
even do more and succeed in lunng some of the 
rigid formalists among teachers from their straight 
and dusty paths 

(3) As m the case of the two books previously 
mentioned, Mr C A Stebbms, though approaching 
the problem at a different angle, makes an attempt 
— and a good one — to instruct the young m natural 
science, through their interest in the things which 
surround them Devoting more space to the bio 
logioal than to the physical aspects, the ground is 
reached through such pursuits as gardening and 
poultry farming The chapters on botanical sub 
jects are exceptionally good, and contain useful 
descriptions of simple experiments on plant physio 
logy This book also is to be commended for con 
sideration by those who wish to get out of the usual 
rut m teaching science to beginners 

(4) The intention of the author of the fourth book 
on our list is that it is to be studied as concurrent 
aid to a course in botany Although she is right in 
asserting that the usual text-book of elementary 
soienoe is designed either as a preliminary to more 
advanced study of chemistry and physics or merely 
as an introduction to the subject with no definite 
end in view, her own aim has not always been very 
steady If her book is meant as an introduction to 


botany, much is included whioh might have been 
omitted , and on the other hand, it is not always of 
a sufficiently elementary character to serve as a 
‘ first reader ’ We confess to a liking for books 
which have no ulterior end in view , and in our 
ohildhood that liking was even stronger It is so 
satisfying to feel — even if it is not true — that the 
book we are reading begins at the bottom and 
finishes at the top All of which is not to say 
that there are not many good things m the present 
book, for there are But the ideal school-book 
is one which can be read without help and gives 
the same sort of satisfaction as a dinner which has 
run through all its courses and has not stopped 
short at the fish 

(5) Dr Beverly Clarke’s purpose m writing differs 
from all those whose books have been mentioned 
above, for his immediate aim is, not so much to teach 
science as to show to thoB© who are in outer dark . 
ness the beautieB which can be revealed m the light 
of scientific knowledge In treating of many 
diverse themes, from protozoa to relativity, he 
manages to avoid mathematics entirely, and bo has 
frequently to fall back on analogy for elucidation 
To the erudite this method may seem tedious and 
even unscientific, but doubtless it may help the un- 
learned, for whom he writes, to understand a little, 
and perhaps to marvel much 

C L Bryant 
Quantum Mechanics 

Malertewellen und Quantenmeckanik ex ne e/e 

mentare ExnfUhrung auf Grand der Theorxen de 
Broglies, Schrddmgers und Heisenbergs Von 
Prof Arthur Haas Pp vu + 160 (Leipzig 
Akademische Verlagsgesellschaft m b H , 1928 ) 

7 60 gold marks 

Wave Mechanics and the New Quantum Theory By 
Prof Arthur Haas Translated from the German 
edition “ Matenewellen und Quantenmeohamk ” 
by L W Codd Pp xvm + 124 (London 
Constable and Co , Ltd , 1928 ) Is Qd net 

I T is now just three and a half years since quantum 
mechanics came into conscious being — or 
rather more than five years if we should date it 
back to the material waves of de Broglie The new 
theory has changed and expanded with such 
rapidity that even the bravest and most industrious 
writers have shrunk until now from the task of 
systematic exposition Now, however, books on 
the new theory begin to come to hand, and in the 
near future we may expeot them in increasing 
numbers 
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Books which can properly be called books on 
quantum mechanics, or for that matter on any 
important new theory, are of three types (1) Sys 
tematio expositions which adopt a single consistent 
point of view and attempt, however imperfectly, 
whether m an elementary way or with elaborate 
mathematics, to develop the theory from that point 
of view as a logical whole , (2) reprints or transla 
tions of original papers by the mam authors of the 
new theory , (3) books of an introductory or 
miscellaneous character, usually of the nature of, if 
not actually, courses of somewhat disconnected 
lectures Books of the first type are welcome 
in any numbers, however great The principal 
difficulty at the present stage is not how to use 
quantum mechanics but how to talk about it most 
intelligibly This is strikingly shown by the fact 
that many physicists, some of whom should know 
better, still speak of wave mechanics, matrix 
mechanics, and even the q number mechanics of 
Dirac as if they were three distmot theories instead 
of merely three different ways of trying to expound 
the same theory 

It is likely that it is only by repeated attempts 
at systematic exposition that we shall achieve 
intellectual contentment about the new theory 
The first book of this type in point of time is Weyl s 
Gruppontheono und Quantenmechamk ’ — likely 
to remain for a long time to come a very notable 
example The great abstractness of its mathe 
matical form is its outstanding feature and probably 
the main source of its more permanent importance 
But most of us, if we are honest with ourselves, 
though we may admit the importance of such 
abstractness, will admit, too, that we are as yet 
scarcely educated up to it The other book of the 
first type which has already appeared — Sommer 
f eld’s Wellenmeohamsoher Erganzungsband ” to 
his “ Atombau und Spektrallimen ” — whioh ex 
pounds the theory systematically from the starting 
point of Sohrddinger’s wave equation — will prove to 
many of more immediate practical assistance We 
await with interest the many other systematic 
expositions of whioh there are rumours, confident 
that most of them will help to olanfy our modes of 
thought and speech about atomio physics 

Books of the second type of course tell us nothing 
new They are obviously a oonvemenoe to many 
students, especially in translation We welcome 
for this reason the recent publication of translations 
of the original papers of Schrddinger and of selected 
papers of Brillouin and de Broglie In spite of this 
oonvemenoe, however, it is questionable if there is 
not an element of danger to the student in the^ 


immediate publication of collected papers in book 
form A book is a much more imposing thing than 
a few offprints, and is liable to be given an authority 
which its contents do not warrant It is clear from 
his preface that no one is more fully alive to this 
danger than SchrOdinger himself 
Books of the third type may obviously range m 
value between very wide limits At their best they 
have very much of the nature of books of the seoond 
type, with the added advantage that the material 
has been worked through by another mind 
Birtwistle’s New Quantum Mechanics ’ is a book 
of this type, giving a convenient and faithful but 
uncritical reproduction of much of the earlier work 
on the theory Another better example is Haas s 
Wave Mechanics and the New Quantum Theory,” 
which in the onginal and in translation is the 
occasion for this essay This book is definitely not 
a systematic account of the new theory it is fairly 
elementary — would that it wore systematic too I 
But it does give an excellent account of various dis 
connected aspects and applications The trans 
lation seems to be well done there are one or two 
obscurities due to failure to use the accepted 
English equivalent for a technical mathematical 
term, but they are not serious, and slips and mis 
prints are very few It is likely to prove quite a 
useful book R H F 


Bushmen of the Central Kalahari 
The Neuron a Bushman Tube of the Central Kata 
han By D F Bleek (University of Cape 
Town Publications of the School of African 
Life and Language ) Pp ix + 67 (Cambridge 

At the University Press, 1928 ) 6s net 
ALTHOUGH the School of African Life and 
Language has been established m South Africa 
for a few years only, it has already accomplished 
much useful work in research It has now turned 
to publication It is appropriate that the first of a 
projected senes of studies of South Afncan tribes 
should be wntten by Miss Bleek, for, herself a 
distinguished authority, she worthily carries on the 
tradition of a name which will always be associated 
with the Btudy of South Afncan philology and 
ethnology Miss Bleek s book, apart from its 
intrinsic interest, is noteworthy m that it embodies 
material of a report of an investigation whioh was 
undertaken at the request of the Government 
It is gratifying to note this official recognition of 
the fact that these tribes present a problem which 
is worthy of scientific study 
Miss Bleek classifies the Bushmen of the Kalahari 
x4 
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into northern, central, and southern The Naron 
constitute the central group. In structure and 
in the roots of the vocabulary their language 
shows affinities with the Nama tongue, but Miss 
Bleek considers that the differences are sufficient 
to warrant regarding them as two languages of one 
group, rather than as two dialects of one language 
This is not the only respect in which they show 
Hottentot influence It appears in their culture, 
in their religious belief, and in their physique 
Certain elements in culture and physique also show 
Bantu influence An obvious instance of the 
former is the custom of throwing the bones or 
dice as a method of divination m common use, 
but on a more elaborate system, among Bantu 
peoples of South and South Central Africa as a 
method of divination and witch finding It is evi 
dently an importation among the Naron, for Miss 
Bleek says they seem to know very little about it 
The religious beliefs of the Naron are confused 
and evidently composite Hottentot belief is 
clearly responsible for their hazy views of a supreme 
being, and Miss Bleek is more than probably 
correct in thinking that the original form of their 
religion was worship of the moon, which, by the 
way, as so often is regarded as masculine The 
medicine man, who is both magician and doctor, 
holds no special position Quarrels among medicine 
men lead to the use of ‘grass arrows,’ imitation 
arrows four or five inches long These, when 
thrown blunt end foremost, against the opponent’s 
karos, cause death by magic 
Miss Bleek’s record is one of change, of dismtegra 
tion, rather than degeneration, thanks perhaps to 
the fact that they have no intoxicating liquors, not 
even Kaffir beer Theyno longer havechiefs, though 
the older men remember them Originally nomad 
hunters, the game laws are forcing them to become 
vegetarians , though they retain their nomadic 
habits of wandering from water hole to water hole 
in small groups For they do not cultivate, and 
have no cattle Marriage was by capture, of which 
only a vestige remains The only regulation 
appears to be that brother and sister may not 
marry, and polygamy is permissible, though not 
general Of their mentality, Miss Bleek speaks 
favourably, also of their capacity for work It is 
clear that their extinction is by no means inevitable, 
given patient training, and a sympathetic under 
standing of their inability to endure long uninter- 
rupted periods of employment, which would make 
it possible for them to supplement their present 
mode of subsistence, bound sooner or later to 
prove made^gste 


The School of African Life and Language is to 
be congratulated on its first publication Such an 
excellent beginning should encourage some generous 
benefactor to supplement the funds, which are at 
present inadequate to meet the cost of publication 
on a more extensive scale 


Heat for Students 

Heal and Thermodynamics By Dr J K Roberts 
Pp xvi + 454 (The Student’s Physics, Vol 4 ) 
(London, Glasgow and Bombay Blackie and 
Son, Ltd , 1928 ) 30s net 
AN advanced text book upon heat has been 
-tjL urgently needed Most of the literature 
available for honours students which dealt with 
the wide range of topics that are mcluded under 
this title has either been too elementary or too 
specialised, and, in particular, it has been impossible 
to refer them to any good acoount m English 
of the many accurate experimental researches of 
recent years , whilst it is admittedly important 
that they should consult original papers occasion- 
ally, the pressure of preparation for examinations 
does not permit of extensive reading of this nature 
Dr Roberts’s l>ook fills the gap in a student’s library 
that was present as a result of this state of affairs, 
and provides in a single volume a reasonably com- 
plete account of both the theoretical and expen 
mental aspects of the subject 
The first eleven ohapters are mainly concerned 
with thermal measurements and such theoretical 
matters as are directly connected with them 
Thermometry, the properties of gases, calonmetry, 
thermal expansion, and the transfer of heat are 
dealt with more or less in the usual order, but with a 
range and detail that is new, and makes excellent 
reading Considerations of space have made it 
necessary to omit details of some important and 
acourate experiments that would find a place in a 
larger treatise, but Dr Roberts’s ohoioe of typical 
experiments of each class, based as it is upon his 
own experience at Teddmgton and elsewhere, is 
that of an expert It is satisfactory to find m this 
connexion that whilst most weight has naturally 
been given to reoent work in which high precision 
was the objective, the classical researches of 
Andrews, Regnault, Rowland, and others have not 
been entirely ignored The work of Laby and 
Here us on the mechanical equivalent of heat 
appeared too late for description m full, but the 
methods and results have been given in outline. 
The only important alteration that mi gh t be de- 
sired in these earlier chapters, in fact, is the pro- 
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vision of even fuller accounts than have been given 
of the properties of bodies at very low temperatures, 
and the ways in which they have been studied , the 
relevant original publications are scattered, and 
those emanating from Leyden, in particular, are 
not to be found in all science libraries 

The remainder of the book is devoted to the more 
theoretical aspects of heat, thermodynamics being 
represented by seven chapters, and radiation and 
quantum theory by three The thermodynamics 
has been developed from the two fundamental laws, 
without recourse to the methods of statistical 
mechanics Certain sections are not given so fully 
as in Preston’s “ Theory of Heat,” which oould 
scarcely be improved upon for its treatment of 
general principles, but Dr Roberts has succeeded 
in presenting thermodynamics as a useful physical 
tool, and not as a mere branch of mathematics, 
more than fifty pages, for example, having been 
alloted to physical and chemical equilibrium and to 
the Nemst theorem 

The section on the classical theory of radiation, 
again, is not developed with the rigour of M 
Planck’s “ W&rmeatrahlung,” the conception of 
rays being made more use of than that of cones of 
radiation, but there are complete proofs of the laws 
of Kirchhoff, Stefan, and Wien, the last being 
obtained by the help of Westphal’a geometrical 
simplifications A derivation is also given of the 
formula for the number of independent vibrations 
of a continuous medium, whilst there is a chapter on 
power cycles, and one on the equation of state of 
solids, the latter being a good introduction to the 
work of Bom, Debye, and Lennard-Jones m this 
field An appendix includes a short but useful 
list of thermodynamic relations, and a few pages on 
the properties of steam 

It must be emphasised that this is essentially a 
text book, and that it is not intended for specialists 
It should, nevertheless, interest many who have 
left the days of examinations far behind them, and 
its value for these readers will be enhanced by the 
numerous foot note references to anginal papers 
With regard to its chief aim, it is very difficult to 
predict with any certainty whether or not any 
text book will appeal to Btudents The wnter has, 
however, already brought it to the notice of his 
classes, and so far as oan be judged from the short 
time during which it has been in use, it fulfils its 
purpose admirably , there is every indication that 
Dr Roberts will have to be congratulated on having 
produoed a book that oan be recommended for 
examination purposes without an alternative 

K G Er, 


British Ferro-Concrete Bridges 

Reinforced Concrete Bridges the Practical Design of 
Modern Reinforced Concrete Bridges, including 
Notes on Temperature and Shrinkage Effects By 
W L Scott, assisted by C W J Spicer Second 
edition .enlarged Pp xn + 220 + 26 plates (Lon- 
don Crosby Lockwood and Son, 1928 ) 25s net 
TOURING the past decade a very great extension 
m the use and art of reinforced concrete 
construction has taken place Particularly is this 
the case in connexion with bridges , and the con 
siderable number of important bridge structures of 
ferro concrete erected m Great Britain within recent 
years is significant of the activity of development 
Generally speaking, the employment of such forms 
was noticeable at an earlier date both in America 
and on the Continent, and the foreign literature on 
the subject is fairly extensive But the book before 
us probably represents the only volume published in 
Britain wholly devoted to the exposition of bridge 
design and construction in reinforced concrete As 
such it is both necessary and welcome 

Reinforced concrete design developed along 
rather crude empirical lines at first, and under Buch 
conditions bridge construction in this material was 
somewhat tentative and not free from fears as to 
reliability Paradoxically, the destruction of bridges 
during the War provides the best proof of the 
inherent powers of resistance of this class of con- 
struction when well designed and soundly built, the 
difficulty of completely destroying them having 
been well demonstrated In first cost, probably 
the reinforced concrete bridge does not offer any 
great advantage over the steel structure, but m 
upkeep charges it is superior The present volume 
does not deal with costs, but it displays considerable 
power m the art of straightforward exposition of 
forms and design methods and it covers the range of 
suitable concrete bridge types very clearly 

After chapters on rolling loads and influence lines, 
wind pressure and temperature effects, etc , which 
may be considered preliminary to the mam theme, 
the author proceeds to discuss arch bridges and the 
elements of their design in detail The ferro- 
concrete type lends itself to the arch form of con- 
struction most appropriately, and has, indeed, been 
the chief cause of a considerable development m the 
theoretical bases of rigid arch design The book 
deals with both hinged and hingeless arches, but in 
the main the details of analysis are limited to the 
parabolic forms of these The author presumably 
considers the development adequate to cover the 
variations therefrom 
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A clear chapter is given on girder bridges and 
includes consideration of both the parapet girder 
and the deck slab and beam types This is followed 
by a short chapter on the bowstring girder, which, 
as it has developed in reinforced concrete work, 
becomes a variant of the arch type, in which 
is incorporated a horizontal member suspended 
directly from the nb The weakness, m reinforced 
concrete, of the diagonal shear members common in 
steel girders, is explained 

The remaining part of the book discusses tem- 
porary and permanent hinge construction and deals 
with the problems of foundations and abutments 
The last chapter gives brief explanatory descnp 
tionB of several characteristic and important con 
struotions This includes an outlme of the difficult 
and unique Oswald Street Bridge at Glasgow , but 
does not refer to the Royal Tweed Bridge at 
Berwick, the mam span of which is the largest 
reinforced concrete span yet erected in Great 
Britain There is an appendix dealing with specifi- 
cations and materials The diagrams throughout 
the book are noticeable for simplicity and dearness , 
while the many excellent photographs of bridges 
throughout the text and in the last chapter convey 
a very clear impression of the artistic effects 
achieved in modem reinforced concrete bridge 
design 


A New Spider Book 

The Biology of Spiders By Theodore H Savory 
(A Senes of Biological Handbooks ) Pp 
xx +376 + 16 plates (London Sidgwick and 
Jackson, Ltd , 1928 ) 16s net 

M R SAVORY has performed a useful task m 
collecting together into one volume the 
mam facts of the biology of spiders The ideal 
suggested in the preface, that the reader should 
have no need to look elsewhere for further mforma 
tion on the subject, was, of course, a counsel of 
perfection, but for most purposes the account is 
adequate The student intending to embark on 
research — on eye structure, for example — will 
certainly not be content with the sketch here pre- 
sented, but he will be greatly helped by an excellent 
bibliography, very conveniently arranged under 
appropriate headings 

About the section on external and internal 
structure little need be said Mr Savory is a 
competent zoologist m addition to being a very 
keen student of spiders, and his summary of 
morphological facte may be trusted, and will be 
found sufficiently complete The illustrative figures 


are diagrammatic but generally to the point, 
though we are rather surprised that he should have 
passed Fig 37 (p 64) , this is decidedly misleading 
as regards the oesophagus, which would appear to 
have no communication with the outside world 
We turn with more interest to the subsequent 
bionomic sections, which the author justly claims 
to contain certain original contributions to what 
would otherwise be a mere compilation — useful 
though such a compilation might very well be 
The chapter on behaviour is interesting, and we 
commend the author’s insistence at the outset on a 
cautious interpretation of the phenomena observed 
The commonest mistake of naturalists is the attn 
bution to the creatures they study of mental 
powers which they are far from possessing, and we 
are inclined to agree with Mr Savory when, on a 
later page, he suggests that even such practised 
observers as Bristowe and Locket have somewhat 
erred in this respect in their interpretation of the 
phenomena presented by mating spiders 
The chapter on the spider’s web is brief, and is 
chiefly interesting for the author’s views on the 
origin and evolution of the more complicated snares 
These views are of course speculative, but they are 
at all events reasonable Naturally he starts from 
what he calls “ the drag line habit,” which would 
necessarily result in the coating of the retreat 
The spread of this ooating to the immediate neigh 
bourhood would give the sheet web of Teqenana, 
which Mr Savory regards as the primitive type of 
snare, and the other forms appear to him to have 
arisen from the need to economise in silk 

Mr Savory’s account of protective coloration and 
mimicry gives, in a small space, all the important 
facts, and his acquaintance with current literature 
is shown by the inclusion of the interesting experi- 
ments of Gabntschevsky on changes of colour ex 
hibited by Mxsumena vatia, published m 1927 
In dealing with mating habits, Mr Savory of 
course alludes to the classic researches of the Peck- 
haras on the antics of amorous jumping spiders, 
but he is chiefly oonoemed with the more recent 
observations of Gerhardt, Bristowe and Looket on 
other araneid families We regard his discussion 
of these phenomena as among the most interesting 
and valuable portions of the work 
After reviewing the foesil spiders and the trap- 
door spiders, the author proceeds to consider the 
probable course of evolution of the whole order 
He figures a hypothetical primitive spider and sug- 
gests lines of development resulting m the main 
divisions now recognised A full dieoussion of his 
views would oocupy more spaoe than is at our dis- 
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posal Sufficient haa been said to give a fair idea 
of the Boope of the whole work 

Mr Savory's style is dear, if hiB touoh is not 
conspicuously light We rather regret his revival 
of the term ‘ spiderling ’ whioh used to irritate us 
in MoCook, and we now and then find him employ 
mg an uncouth term What, for example, are 
‘ Behaviourists ’ 1 The appendix on “ Some other 
Arachmda ” will be welcomed by certain of his 
readers, but we hope that when a new edition is 
called for, he will supply better figures to illustrate 
the ticks Those in the text are, not to put too 
fine a point upon it, atrocious C W 


Birds of Malaya. 

The Birds of the Malay Peninsula a General Ac- 
count of the Birds inhabiting the Region from the 
Isthmus of Kra to Singapore with the Adjacent 
Islands By Herbert C Robinson (Issued by 
Authority of the Federated Malay States Govern 
ment ) Vol 2 The Birds of the Hill Stations 
Pp xu +310 +25 plates (London H F and 
G Wither by, 1928 ) 35s net 

M R ROBINSON has produced his second 
volume on the birds of the Malay Peninsula 
with commendable speed, only one year having 
elapsed since the publication of the first volume, 
which contained the “ Common Birds of the Malay 
Peninsula ” The present contains descriptions of 
the “ Birds of the Hill Stations,” Mr Robinson 
having fixed a minimum level of 2500 feet for the 
purposes of his work 

The title of the volume is perhaps a misnomer, for 
hill stations m the Malay States are still in their 
infancy, and the volume might have been called 
with greater accuracy “ Birds of the Hill Ranges ” 
The height of the majority of the main hill-ranges 
runs to some 7500 feet and, for the most part, they 
are covered with primitive forest but little cut up by 
villages and their cultivation, though intersected 
here and there by grassland and forest streams 
In reviewing the first volume we have already 
expressed our regret that the author has been 
obliged to bnng out his volumes in the form adopted 
The work has been divided into four parte In the 
first volume, as already mentioned, he dealt with 
the "Common Birds of the Malay Peninsula,” whilst 
the two volumes stall to come will mclude “ Shore 
and Water Birds,” the " Rarer Birds,” eto Such 
a method of dealing with the avifauna of any 
country must necessitate an immense amount of 
unnecessary overlapping, whioh makes it very diffi- 
cult for the would-be reader Mid student to find his 


way about in the different volumes In a vast area 
such as the Malay Peninsula, birds which are of 
great rarity m one part are common elsewhere, 
whilst many are restricted m their habitat to com- 
paratively small areas and are absent elsewhere 

In spite of this one great drawback, the present 
volume forms a most valuable, interesting, and well- 
written addition to our knowledge of the avifauna 
of the Malay Peninsula, and we congratulate its 
author on its production, whioh will fill a long-felt 
want The classification adopted is on the same 
lines as that for the past volume It commences 
with the game birds, continues with the pigeons, 
rails, raptores, and owls, and concludes with the 
Pico Pasaeres The author ignores orders and sub- 
orders and adopts the easier, and perhaps wiser, 
course of dividing his birds into families only On 
the other hand, he accepts a vast number of genera 
which are based on very slight characteristics 
Thus he resuscitates Hume’s name Athenoptera for 
some of the Scops owls of the spilocephalus group, 
though these birds are almost indistinguishable 
from some members included by him m Otus In 
the circumstances it is perhaps discreet of the author 
not to attempt to explain to his readers the char- 
acters upon which he relies to distinguish his genera 
The 25 coloured plates by Gronvold are of their 
usual excellence and of a standard worthy of so im- 
portant a work , the paper used for the text, how- 
ever, is very heavy, and the large volume therefore 
somewhat inconvenient to handle 

We are glad to see that Mr Robinson gives ver- 
nacular names to the great majonty of forms with 
whioh he deals Many authors omit this important 
detail on the grounds that trivial names given by 
Orientals are of no value, as they refer only to 
classes and not to species of birds Most of them 
forget that these class names are nearly always 
amplified by prefixes descriptive of the particular 
species described 

We shall look forward with pleasure to Mr Robin- 
son's future volumes, which we feel sure will be of 
equal value to the present 


Physics for Non -Specialist Students 
Physics for College Students an Introduction to 
the Study of the Physical Sciences By Prof 
A A Knowlton Pp xix+641 (New York 
McGraw-Hill Book Co , Inc , London McGraw- 
Hill Publishing Co , Ltd , 1928 ) 18s 9d net 

P ROF KNOWLTON’S text-book is an attempt 
to treat the subject matter of phyBics in such 
a way as to justify its study by students who do not 
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need it for future technical work but simply for its 
general educational value Having taught physics 
for twelve years in an engineering college where it 
required no justification, the author moved to an 
arts college and was then faced with the question 
Why should students study physics 1 This book is 
an outcome of his attempts to present the efforts of 
man to systematise and master bis physical en 
vironment, in such a way that the question is satis 
faotorily answered In order to do this, he has had, 
inevitably, to drop the usual more or less logical 
presentation of physios under separate headings of 
mechanics, heat, etc , and further, to add the 
necessary spice, he has included a good deal more 
of the ‘ new physics ’ than is the custom in such 
text books This entails leaving out certain por- 
tions, chiefly acoounts of the older classical expen 
ments, and methods of measurement, the latter 
being left to the laboratory course the book is 
thus kept a reasonable size , there are fifty chapters, 
each meant to be read comfortably at one sitting 
The first chapter explains the place of physical 
soience in modem civilisation and gives an excellent 
account of scientific method and attitude of mind 
and the distinction between facts and hypotheses 
Starting from the notion of ‘ work,’ since “ work is 
the most general and important article of commerce 
m the modem world,” the author loads up to the 
concept of ‘ energy,’ which is the central theme of 
the book This accounts for the early introduction 
of chapters on the measurement of energy in its 
various forms and on the connexion between matter 
and energy In the thirteenth chapter the sun is 
considered, as an mtroduction to the study of the 
sources and modes of distribution of enorgy, and 
this leads to the treatment of the motion of falling 
bodies, the production of motion, spectra, magnetic 
and electric fields, and atomic structure Then 
after wave motion comes radiation, leading up to 
X rays, relativity, and quantum theory The 
remaining fourteen chapters deal with the physics 
o£ the air, including sound , properties of matter, 
solid and fluid , some simple thermodynamics , 
and, finally, some more advanced magnetism and 
electricity with their practical applications 

The obvious advantages of this method of pre- 
senting a subject like physics are that it enables 
students, after the first few chapters, to have a 
mental background against which further know 
ledge can be viewed, and it also allows what 
Prof Knowlton calls a cychc arrangement, that is, 
a constant reiteration of fundamental facts and 
principles The attempt made throughout to 
utilise, in explanation, things familiar in everyday 


life is specially notioeable m the list of examples 
which follow each chapter, which are graded as to 
difficulty In fact, some of the problems are so 
attractive as to be almost irresistible, which is 
saymg a good deal There are also timely para- 
graphs on scientific accuracy, measurement of 
quantities which vary irregularly, physical ‘ laws,’ 
etc , and nowhere has true scientific caution been 
sacrificed to enthusiastic stimulation of interest 
The illustrations are good, especially the photo- 
graphs m the optical soction 

Prof Knowlton has certainly succeeded in pro 
ducing a text book which justifies its own study , 
and it is with no surprise that one learns that it 
has already met with “ marked student approval ” 


Zoology for Indian Students 
An Elementary Text Book of Zoology for Indian 
Students Adapted from “ An Elementary 
Course of Practical Zoology,” by Profs T J 
Parker and W N Parker Second edition 
By B L Bhatia Pp xn+684 (London 
Macmillan and Co , Ltd , 1928 ) 15* net 

S OME nine years ago the excellent “ Elementary 
Course of Practical Zoology, by T J and 
W N Parker, was taken m hand by Mr B L 
Bhatia, of the Government College, Lahore, 
adapted to the special needs of Indian students 
The book in its new form, entitled “ An Element 
ary Text Book of Zoology for Indian Students,” 
has now deservedly reached a second edition 
While the plan follows in general that of the Parkers’ 
original book, it has been modified so as to 
make it less of a mere description of ‘ types ’ 
and more of a general text book 

Part I , occupying about a third of the volume, 
remains as before — a description of the frog, 
forming an admirable introduction to vertebrate 
anatomy, histology, and physiology There are 
various improvements m detail, as, for example, 
in the figure of the frog’s heart, which is still 
capable of improvement, as is also the account of 
the physiological action of the conus arteriosus 
Part II shows more alteration A good acoount 
of the malarial parasite is given , the student is 
told how the mosquito “ not only sucks blood but 
also spits into the wound,” and his attention is 
further gripped by his being made to realise how 
India was the scene of Boss’s original discoveries, 
and how practically important to India is Hie 
successful prevention of malarial disease 
In the list of special types, various changes have 
been made to suit Indian conditions The earth- 
worm is no longer the familiar Lvmbncua, but the 
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Indian Pherettma poethuma, which, while in many 
respects equally suitable, suffers under the great 
disadvantage from the teacher’s point of view 
that its nephridial organs are of extreme complexity 
and accordingly much less suitable than those of 
Lumbrxcue for driving home certain of the important 
general principles of the morphology and physiology 
of renal organs The crayfish of the Parkers’ 
book is replaced by the prawn Paler mon, so far 
as external features are concerned, and the cock- 
roach , while, as is entirely suitable, a short sketch 
is given of the life history of a mosquito The 
freshwater mussel as a type has been out out, 
while on the other hand there have been added 
to the book chapters dealing with more general 
aspects of zoology Tho main groups of tho animal 
kingdom are briefly reviewed, and the volume 
concludes with three chapters dealing with cyto 
logy, embryology, and evolution 

Here and there are details which should be looked 
into when the next edition is being prepared — 
such as the references to ‘ true bone,’ air bladder, 
and conus arteriosus of fish , and the absence 
of nephrostomes in the metanephros In the 
chapter on evolution there is still apparent the 
tendency to think m terms of organs or parts of 
organs instead of w terms of individual animals , 
while many teachers would regard it as an improve 
ment to drop entirely the terms ‘ acquired char 
acter ’ and ‘ mutation ’ — the first because its use 
seems at once to oause confusion of thought m 
certain minds, tho second because its use by 
different writers m different senses has caused it 
to lose its value as a precise scientific term 
Apart from such minor blemishes in detail, the 
book is a thoroughly good one and may be warmly 
recommended to Indian teachers and students of 
zoology It is well illustrated, and the descriptions 
of the various animal types are accompanied by 
excellent directions for their practical investiga- 
tion by the student 


A Bibliography of Bibliographies 
Bibliography — Practical, Enumeratwe, Historical an 
Introductory Manual By Henry Bartlett Van 
Hoesen, with the collaboration of Frank Keller 
Walter Pp xv + 519 (New York and London 
Charles Scribner's Sons, 1928 ) 27« 6<f net 
nnHIS work is based upon a series of lectures 
JL delivered annually at Princeton University 
sinoe 1923 Its principal object is to tram the gradu- 
ate student m the use of bibliographies, and to in 
ouloate the value of method m hrs practioe The 


backbone of the work is a bibliographical appendix 
covering some eighty pages and enumerating more 
than two thousand bibliographies, and the first 
eleven chapters of this work are in the nature of a 
commentary upon the bibliographies listed 

The authors rightly stress the fact that their 
manual is introductory rather than complete, and 
that their aim has been to set the student’s feet on 
the right path of investigation rather than to load 
him with descriptions of all necessary material 
Within these limits we consider that the work has 
been carried out successfully The selection of 
bibliographies is judicious and singularly free from 
national bias, and the critical commentary proves 
that the authors arc skilled craftsmen Omissions, 
of course, there are Archive searching should have 
been given a separate chapter, and tho “ Official 
Guide to the Public Record Office of Great Britain ” 
should have been included Under 1 technology,’ 
again, wo find an entry for the ‘ Catalogue of the 
German Patent Office,” but none for that of the 
British Patent Office, or for its numerous ‘ Guides ” 
and ‘ Subject Lists ” A more serious defect is the 
weakness of Chapter 11 on practical bibliography 
Tho nature of research is insufficiently explained, 
and the collection of bibliographical material and 
the rules for compiling bibliographies are treated 
together although the two subjects are entirely 
distinct Most collectors err on the side of false 
economy and pay for it m after life by having to re 
copy or remount their collections on paper of larger 
size Tho modern ‘ ringbooks ’ appear to offer one 
satisfactory solution of the problem 

Again, the student should be warned against 
undertaking work for winch he lacks the necessary 
techiucal equipment An engineering subjeot de 
mands an engineering training Jenkins’s ‘ Power 
Locomotion on the Highway,” 1896, and Hopwood’s 
“ Living Pictures,” 1899, are fair examples of suc- 
cessful bibliographical work by competent men 
The bibliographer should also be advised that, in 
whatever order he elects to publish his bibliography, 
he should at some period of its compilation sort his 
entries in chronological order and submit them 
afresh to critical exammation , for chronological 
order solves many questions of authorship, priority 
of statement, and other bibliographical problems 
We think that in this chapter the authors have 
leaned too heavily upon outside opinions, which are 
often contradictory and far from helpful 
The final chapters of this work are careful com- 
pilations of the histones of wnting, printing, and 
book production They form interesting reading, 
but add little to the practical value of the work 
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Our Bookshelf 


Archaeology 

Oraon Religion and Customs By Rai Bahadur 
Sarat Chandra Roy Pp xv + 418 + 20 plates 
(Ranchi Man in India Office, 1928 ) 12 

rupees 

Ethnologists are indebted to Sarat Chandra Roy 
for hiB valuable book “ The Oraons of Chota 
Nagpur ” (1915), and now he has provided a study 
of Oraon religion and customs which should be 
read by all those who are interested m primitive 
religions The Oraons (or Kurukhs) are immigrants 
on to the plateau which they share with the 
aboriginal Mundas and other tribes 
The especial value of this book is not merely in 
the detailed accounts of socio religious and re 
hgiou8 rites and oeremomes and magical practices, 
but in the very suggestive religious transfor 
mations that have occurred since the Oraons 
arrived, and the process is stdl continuing The 
original religion centred round (1) the supreme 
spirit, or spirit of good, Dharmes, who was formerly 
the sun lord, the author, preserver, controller, and 
punisher of men, gods, and spirits, and (2) the 
‘ evil eye ’ and ‘ evil mouth ’ as representing the 
spirit of evil Most of the village gods and spirits 
were appropriately borrowed from the Mundas, 
who had long been settled on the land, and a few 
have been borrowed from their Hindu neighbours 
There are also ancestor spirits whom the deceased 
Oraon loins on the annual ‘ great marriage ’ or 
‘ bone drowning ’ day , apparently these were 
formerly considered to be mischievous, but now 
are mainly beneficent The most important 
annual ceremony is the spring festival of the 
‘ marriage ’ of the village priest with his wife, in 
token of the marriage of the sun god with the earth 
goddess, so that the earth may fructify , probably 
it is a survival of a festival of the food gathering 
stage in their history The licentiousness per 
mitted on this occasion is believed to stimulate the 
fertility of the earth 

The germ of the Bhakti cults was very ancient, 
but under Hindu influence it was fructified as 
reverent faith in and loving adoration of a personal 
deity , thus was the way prepared for Christianity, 
which was introduced in 1845 Hindu orgamsa 
tions have tried to bring the Oraons into the official 
Hindu fold by giving them ceremonial purification, 
but with little effect 

Chivalry a Series of Studies to illustrate t is His 
toncal Significance and Civilising Influence By 
Members of King’s College, London Edited by 
Prof Edgar Prestage (The History of Civihsa 
tion Senes) Pp xv + 231+24 plates (Lon 
don Kegan Paul and Co , Ltd , New York 
Alfred A Knopf, 1928 ) 15a net 
A volume composed of a senes of lectures delivered 
by a number of individuals must necessarily lack 
the unity of outlook of a book by a mngle author 
This is a serious defect in dealing with so important 


a factor in the history of western civilisation as 
chivalry However gte&t an authonty eaoh of the 
authors whose lectures are included here may be cm 
his special branch of the subject, the desonption 
of the characteristics of chivalry of countries — 
England, France, Spam, Portugal, and ho on— 
misses the interpretation of the facts which is the 
function of a hiBtory of oulture such as this senes 
Aims to be Hence apparent discrepancies in the 
attnbution of chivalry as a characteristic outcome 
of the temperament of now one, now another, 
nation 

A broader treatment would have brought out the 
fact that chivalry was an expression of the ideals, 
temperament, and culture of the Nordic peoples who 
had imposed themselves as rulers over a great part 
of Europe Hence the paradox of chivalry that its 
ideals prevailed within the caste only, and did not 
affect relations with the community, who, in fact, 
were a subject population Subject to this reserva 
tion, this book is an addition to the literature of 
chivalry which is to be valued, especially where it 
breaks new ground The illustrations, as nearly as 
possible eontemporarv , have been particularly well 
selected 

The Ancient Wells, Springs, and Holy Wells of 
Gloucestershire their Legends, History, and 
Topography By R C Sky ring Walters, ,Pp 
xiv + 194 + 62 plates (Bristol The St 
Stephen’s Press, 1928 ) 12s M 

Gloucestershire, owing to its geological forma 
tion, is a county exceptionally nch m springs and 
wells The remote character of much of its country- 
side has tended to preserve the memory of tne 
sacred character attributed to water by early man, 
which m modem times survives m the association 
of the well with a Christian saint In his desarijaw 
tive account of the numerous sacred Of 

Gloucestershire, Mr Walters, while otuSstantly 
recognising that paganism lies at the root of the 
esteem in which the wells have been held, does not 
as a rule offer any suggestion as to the origin of the 
specific cults, or trace it further back than the 
dedicatory samt The custom of offering pins, 
rags, ancf coins to the well he attributes to the 
Romans , but the distribution of the custom m 
Great Britain and its prevalence m Ireland point 
to a more remote origin Mr Walters admits 
Wandswell as “ at least one survival of paganism,” 
the name being connected with Woden, but to 
speak of “ Christian well worship ” is a contra- 
diction in terms unless Christian is used merely 
in a chronological sense 

The Vampire his Kith and Km By Montague 
Summers Pp xv+358 + 8 plates (London 
Kegan Paul and Co , Ltd , 1928 ) 15s net 
Like his books on witchcraft, Dr Summers’ study 
of the vampire combines a vast erudition with a 
complete acceptance of the orthodox theological 
point of view Some knowledge of the history of 
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controversy relating to witchcraft and demonology 
is requisite in order that the reader may not dismiss 
the book as merely credulous and not, as it is, a real 
contribution to the literature of the subject Yet 
it may not be unmstructive to mention one minor 
matter which brings out clearly the author s point of 
view He accepts the real existence of the vampire 
That is a matter of authority He doubts that a 
nurse was in attendance when Bram Stoker s play 
' Dracula ” was presented m London Yet this 
was a statement of fact and could have been 
verified by inquiry If however the reader is 
prepared not to exact a scientific spint of scepticism, 
Dr Summers’ book will be found a mine of informa 
tion relating not only to the vampire belief but also 
to the abnormal pathological states which without 
doubt gave rise to the belief — a gruesome but 
nevertheless instructive field of inquiry 

Biology 

Faune de Franc e 18 DtpUres (N imatoclres) 

Chironorrudce III Chironomance Par M Gcet 
ghebuer Pp 174 32 francs 19 Hymino 

ptires vespiformes, II ( Eumemda , Vespida,Masa 
ridce, Bethyhdce, Drytntdce, Embolemxdce ) Par L 
Borland Pp vm + 208 (Fdddration fraj^aise 
des Soci4tds de Sciences naturelles Office central 
de Faunistique ) (Pans Paul Lechevalier, 
1928 ) 36 francs 

The Faune de France ’ senes of monographs is 
now familiar to most zoologists and the separate 
parts already issued have been noticed at intervals 
in our columns The two most recent fascicules 
that have come to hand form Nos 18 and 19 in that 
senes , No 18, by M M Goetghebuer, is concerned 
with midges forming the tribe Chironoman® of the 
family Chironomidw , and No 19, by M L Borland, 
deals with the true wasps, together with certain re 
lated groups commonly united to form the family 
Bethyhdse The method of arrangement adopted 
m these two parts is similar to their predecessors , 
namely, a short introduction on structure and 
biology followed by geneno keys under each genus 
is a key to the species, while each species is separately 
described, its general distnbution indicated, and any 
important facts known relative to its biology are 
recorded The numerous illustrations and full 
bibhographio references are also noteworthy We 
commend these two monographs to the notice of 
English entomologists, since the French fauna in 
eludes most of the British species m the groups 
concerned ADI 

Gilbert White Pioneer, Poet, and Stylist By 
Walter Johnson Pp xvi + 340 + 4 plates 
(London John Murray, 1928 ) 16 s net 
Masy commentaries on the writings of Gilbert 
White have been published, but none has worked 
out m such detail the aspects seized upon in this 
volume In analysing the matter and the method 
of presentation of White s observations, the author 
has naturally lost the very essence of the attractive 
ness of the original works, but he has made a 
scientific appreciation whioh will be valued by 


those who would understand the place of these 
observations in the light of modem knowledge 
The disconnected studies of “ Selbome^ and 
other works are here grouped and classified m their 
due relationship, ecology, birds, other vertebrates, 
insects, botany, geology, meteorology, and the like, 
and there are excellent chapters on the man, the 
scope of his work and the distinctive quality of his 
prose style Throughout the work the reader is 
brought m close touch with the meticulous observe 
tion glimpses of far seeing speculation, simple and 
clean cut phraseology, which have made ‘ Sel 
borne the most widely read of Nature books 
The author claims that all the information of 
scientific value not previously printed from White’s 
MS has now been transcribed and made public in 
this volume 

Organographte der Pfianzen tnsbesondere der 
Archegoniaten und Samenpflaraen Von Prof 
Dr K von Goebel Teil 1 Allgememe Organo 
graphic Dntte umgearbeitete Auflage Pp 
ix + 642 (Jena Gustav Fischer 1928 ) 30 
gold marks 

This new edition of the general section of a well 
known text book has increased considerably in size 
and the new material has not been simply inter 
polated, but the balance of the book has gradually 
changed with the maturing views of its veteran 
author as whole sections have been rewritten and 
reduced or increased in prominence The tendency 
seems still to be towards a stressing of the inter 
relationship of environment and organism during 
development This Bide of organ development 
receives much attention in the general introduction, 
and is the special subject of the last ninety pages 
The book remains an invaluable mine of informs 
tion, especially upon experimental morphology 
The illustrations m the new edition have increased 
in number from 459 to 621, most of them the work 
of the author, his colleagues and students 


Chemistry 

Symbols and Formula in Chemistry an Historical 
Study By Prof R M Caven and Dr J A 
Cranston (Manuals of Pure and Applied Chem 
istry) Pp ix +220 (London, Glasgow and 
Bombay Blackie and Son, Ltd , 1928 ) 15s net 
Symbols and formula have been used incessantly 
from the early days of alchemy down to these 
modem times m which a radiating atom of sodium 
is represented by the scheme *8} - *P^ | The title 
selected by the authors therefore provides them 
with a convenient excuse for drilling a bore hole 
through the whole of the strata in which the history 
of chemical theory is embedded The samples 
which they have extracted are naturally not the 
same as if they had been concerned with the general 
history of chemistry, and many obscure details are 
brought into the light of day , but the reader will 
find that the atomic and molecular theories the 
earlier and later theories of molecular structure, 
including stereochemistry and oo ordination, fall 
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within the scope of the volume, as well as the 
modem electronic theory 

The reader has thus an opportunity of taking an 
unfamiliar course through familiar fields of study, 
and will be well repaid for doing so It is a pity, 
however, that the cost of this sectional history is 
greater than that of a more comprehensive text 
book, since many readers who would purchase the 
latter will be content merely to borrow the former 
T M L 

Fixation of Atmospheric Nitrogen By Frank A 
Ernst (Industrial Chemical Monographs ) Pp 
ix + 154 (London Chapman and Hall, Ltd, 
1928 ) 12s Od net 

The author of this book points out m the preface 
that it is not written for the scientific specialist, 
but “ for the teacher and student, for the business 
man and banker ” The book deals first with the 
sources of nitrogen and the need for its fixation 
from the atmosphere, and then considers m detail 
the arc process, the cyanamide process, the direct 
synthetic ammonia process, and ammonia conver 
sion products The material is well presented, and 
is especially valuable on account of the full stat 
istics given not only throughout the text and the 
chapter entitled “ Statistics,” but also m the tables 
at the end of the book A fair bibliography is also 
included The chapter dealing with ‘ Economic 
Considerations ” indicates clearly a number of 
economic problems that arise in the commercial 
fixation of nitrogen At the beginning of Chapter u 
(p 11) Bertholet is mentioned instead of Berthollet, 
and Sir Humphry Davy’s name is spelt incorrectly 
No mention is made of MaoDougall and Howies, 
who first worked the arc process in Manchester, and 
whose patent (1899) preceded that of Bradley and 
Lovejoy (1902), on the bams of which the author 
(p 12) claims that “ the mdustnal fixation of mtro 
gen thus had its birth in the United States ” 

The Problem of Fermentation the Facts and 
Hypotheses By M Schoon With an Intro 
duction by Prof A Fernbach A Monograph 
of the Institut Pasteur, translated from tne 
Frenoh by H Lloyd Hind, and revised and 
enlarged by the Author Pp xn + 211 
(London Chapman and Hall, Ltd , 1928 ) 
21s net 

The author gives an interesting account of the 
present position of the problem of fermentation 
and traces its development from the time of 
Pasteur to the present day The whole range of 
the subject is covered alcoholic and lactic acid 
fermentation, the place of pyruvic acid and acet 
aldehyde m alcoholic fermentation, the function 
of phosphates and the effects of changing the re 
action of the medium Analogous processes in 
animal tissues are frequently referred to, such as 
the function of lactic acid in muscular contraction 
or in m ali gn ant growths The references are given 
at the foot of each page and are also collected into 
a bibliography of some forty pages, which in 
addition serves as an index of authors’ names 
This is a volume for the specialist, but should be 


widely read also by those interested in related 
subjects for the hght it frequently sheds on pro* 
cesses which bear some analogy to alcoholic 
fermentation itself 

The Determination of Hydrogen Ions an Elementary 
Treatise on Electrode, Indicator, and Supplementary 
Methods, with an Indexed Bibliography on Applica- 
tions By Prof W Mansfield Clark Third 
edition Pp xvi + 717 (London Bailhhre, 
Tindall and Cox, 1928 ) 30* net 
Prof Clark’s standard work on the determination 
of hydrogen ions is too well known to require any 
introduction Tho third edition, recently issued, 
has been thoroughly revised and brought up to date 
The author points out that the number of papers on 
this subject has rapidly increased m recent years, 
so that, in spite of revision and enlargement, the 
work probably covers the field less completely than 
the first edition In spite of this, few except the 
advanced specialist will fail to find dotails required 
within its pages on the colonmetno or electrode 
methods of determination The subject is treated 
from both the practical and theoretical points of 
view, and forms a very complete treatise As the 
question of hydrogen ion activity enters into most 
biochemical problems to day, selected portions of 
the book will be of value to most biochemists and 
physiologists, and can be studied with profit There 
is an extensive bibliography and a list of definitions 
of common terms 

Scent and All About It a Popular Recount of the 
Science and Art of Perfumery By H Stanley 
Redgrove Pp vui + 100 (London William 
Heinemann (Medical Books), Ltd , 1928 ) 3* Vd 
net 

The careful reader of Mr Redgrove’s booklet will 
gather many unusual items of information, such as 
the natural sources of ambergris, frankincense, 
opoponax ( a name for perfumers to conjure 
with ”), and civet He will notice that the civet 
used m Great Britain comes mainly from Abyssinia, 
packed in ox hornB , that the odour of Jockey Club 
is that of the sweet wild flowers wafted over Epsom 
Downs , that diphenyl oxide develops an odour of 
geranium leaves only in dilute solution , that 
labdanum, the nearest approach to ambergris in the 
plant world, is gathered by shepherds from the 
fleeces of sheep which browse on the hills of Cyprus 
and Crete , and that the garden musk ( Mtmulus 
moschatus) of the present day has lost its odour, 
possibly owing to the fragrant plant of our ancestors 
having been a ‘ form ’ which has since died out 
Within its modest limits this little book amply 
fulfils the author’s purpose of providing the general 
reader with a popular account of the science and art 
of perfumery J R 

Inorganic Chemistry Vol 1 Nan Metals By Dr 
G H Bailey and Dr D R Snellgrove Pp 
vin + 488 (London University Tutorial Press, 
Ltd , 1928 ) 6* U 

This book, together with the companion volume, 
“ Inorganic Chemistry Vol 2 Mainly Metals,” is 
intended to cover the course for an intermediate 
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university examination, and is well produced for 
its price The style is clear and interesting, but a 
lack of original and more inspiring illustrations 
does not aid its favourable comparison with some 
other recent text books of similar character The 
statement is made on p 198 that the absorption 
of bromine vapour by iron filings produces fer 
rous bromide, FeBr, , the compound formed is 
Fe,Br g , and is an important source of potassium 
bromide The paragraph on sulphur heptoxide, 
S.O. (p 347), gives the impression that no further 
work has been earned out since Berthelot’s sup 
posed discovery in 1877 

An Introduction to the Chemistry of Plant Products 
By Dr Paul Haas and Dr T 6 Hill Vol 1 
On the Nature and Significance of the Commoner 
Organic Compounds of Plants Fourth edition 
Pp xvi + 530 (London, New York and Toronto 
Longmans, Green and Co , Ltd , 1928 ) 18s net 
Notwithstanding the systematised courses in 
biochemistry which are now available in many 
centres, the new edition of this book will continue 
to subserve the authors’ original aim of providing 
students of biology with an account of the chemistry 
and physiological significance of some of the more 
important substances occurring m the plant It 
contains sections on fats, oils, and waxes, aldehydes 
and aloohols, carbohydrates, glucosides, tannins, 
pigments, nitrogen bases, the colloidal state, pro 
terns, and enzymes , there is also an appendix on 
hydrogen ion concentration It has been brought 
up to date, and although necessarily it contains a 
good deal of somewhat elementary matter, one 
may suggest that it could be read with profit by 
organic chemists who are wishful to view their 
subject from a biological outlook J R 

Engineering 

Foundations the Examination and Testing of the 
Ground preliminary to the Construction of Works — 
Methods and Appliances By William Simpson 
(The Glasgow Text books of Civil Engineering ) 
Pp xvui + 256 (London Constable and Co , 
Ltd , 1928 ) 18s net 

This book is the latest addition to the well known 
senes of civil engineering text books produced 
under the general editorship of Prof Moncur, of the 
Royal Technical College, Glasgow Its scope is 
well indicated by the sub title It is wholly con 
cemed with the study of the ground and of those 
methods of examination and test to be followed in 
the collection of essential data on which to base 
the design of the foundation arrangements for 
heavy structural work The first chapters deal 
with the features of geological surveys, and, indeed, 
the whole book gives a very clear impression of 
what the author refers to as “ the intimate re 
lationship which exists between Structural Geo 
logy and Civil Engineering ” The development 
of the subject proceeds through a very complete 
discussion of bonng and test shaft methods under 
all conditions, both on land and under water The 
final section provides a clear treatment of the pro 


cedure and appliances necessary for testing the 
bearing capacity of the ground by direct loading 
on open areas, and by test pile or exploratory tube 
methods in deep foundations 
The book throughout is concerned with the 
practical problems, apparatue and operations of 
search There is no collection or classification of 
specific ground data but the oare with which the 
detail appliances and methods are explained, the 
descriptive excellence of the text and the clear- 
ness of the diagrams, combine to make the book 
eminently suitablo for students 

Television By Alfred Dmsdale Second edition 
Pp xx + 180 +33 plates (London Television 
Press, Ltd , 1928 ) 5 s net 
In a foreword to this little book, Dr J A Fleming 
recommends it to those who desire an all round 
view of the art of television os it exists at present, 
and of the problems and difficulties which still face 
the inventors in this novel held of adventure We 
entirely agree with him He also points out that 
in all inventions like the telephone, radio tele 
graphy, and television, there are two stages of 
development First of all an idea strikes some one , 
then various people try to realiso it in practice 
The next stage is when an inventor like a Bell, a 
Marconi.or a Baird, makes an invention or discovers 
a device, sometimes very simplo, which opens up 
a now pathway, and then progress is rapid When 
the right clue is obtained, success follows, provided 
financial aid is forthcoming and systematic experi- 
ments are undertaken The history of the past 
furnishes many similar cases 

The reader, even although his knowledge of 
physics is limited, will have little difficulty in 
understanding this book There is a groat demand 
by the public for anything new, for anything which 
contributes to the convenience of life, to entertam- 
, ment, and to the dissemination of instruction and 
news The physical importance of the now dis- 
coveries and inventions is considerable, and unlike 
many theories they are built on a sound experi- 
mental basis The great obstacles to radio tele 
vision to great distances at present are the dis- 
turbances caused by fading, Morse signals, atmo- 
spherics, and all the other causes which mutilate 
the broadcasting of speech and music 

A Text Book of Telegraphy Theoretical and Prac- 
ticed By A E Stone Pp vn+455 (London 
Macmillan and Co , Ltd , 1928 ) 20a net 
This book can be recommended to the student, 
who has some previous electrotechnical knowledge 
He will find that it is easy to understand The 
descriptions of the apparatus and the systems in 
practical use can be readily grasped as only essen- 
tial parts are shown m the diagrams Special 
attention has rightly been given to multiplex 
systems and to type -printing telegraphs Only 
the most modem methods are described Alter- 
nating ourrents, the transmission of signals, sub- 
marine and radio telegraphy, are all touched on 
and the main theorems in connexion with them 
are given The mathematical pitoofs in several 



374 


Supplement to “Nature,” March 9, 1929 


cases are novel, and to be commended We were 
unable, however, to follow the proof of the self 
induction of two parallel wires forming a loop 
(p 82) However, the answer givbn is correct, 
which is the main thing from the practical man’s 
point of view The distinctions between the 
capacity of a condenser, the capacity of a con 
ductor, and the oapaoity between two parallel 
wires, are not clearly explained In proving the 
formula for the latter, the assumption is made 
that the charges can be concentrated along the 
inverse lines of the two cylinders A proof of this 
should have been given As a rule, the symbols 
have been happily ohosen On p 47, however, 
Z is used to denote a current , this use we t hink 
quite inadmissible On p 402 it denotes imped- 
ance, a use which has international sanction 

^ Geography and Travel 

Antarctica a Treatise on the Southern Continent 

By J Gordon Hayes Pp xv -t-448 + 16 plates 

(London The Richards Press, Ltd , 1928 ) 42s 
The knowledge of Antarctic matters has grown at so 
great a rate during the twentieth century, owing to 
the intensive scientific exploration of several areas, 
that a comprehensive work bringing together in one 
volume the results achieved cannot fail to be of 
value This is part of the task that Mr Gordon 
Hayes has set himself In addition, he gives a enti 
cal estimate of the value of recent expeditions, and 
attempts some forecast of profitable lines of dis 
oovery Beyond all this there are a number of 
appendices, a bibliography, many excellent lllustra 
turns, and a few maps 

There can be no doubt that Mr Gordon Hayos 
has brought industry and enthusiasm to his task , 
and though he has no personal experience of polar 
work, he has at least the advantage of being an 
impartial critic of all expeditions Yet it must be 
admitted that the book has several omissions and 
not a few inaccuracies, and falls far short of being a 
treatise on Antarctica Some of his criticisms, such 
as of transport by man haulage, are of value, but 
his strictures of the Wilkes expedition are somewhat 
severe, and his basis for judging the success of an 
expedition by the length of coast line discovered is 
most unscientific His list of casualties, which he 
calls the Antarctic Roll of Honour, is incomplete 

It is on the scientific side, however, as apart from 
the record of discovery, that the book falls far short 
of its author’s aim This is not surprising when 
it is realised from the author’s list of works con 
suited that his material is derived mainly from the 
popular narratives of expeditions These are not 
designed to give the scientific results They are for 
popular reading Of the many volumes of scientific 
reports of recent expeditions, practically the only 
ones mentioned are those of the Terra Nova and a 
few papers on the work of the Endurance More- 
over, there is almost entire omission of French and 
German works even of a popular nature If Mr 
Gordon Hayes does not make use of the available 
sources of majben&l, he cannot claim to have 
written an authoritative treatise 


The People of Tibet By Sir Charles Bell Pp 
xix + 319 + 57 plates (Oxford Clarendon 
Press , London Oxford University Press, 1928 ) 
21s net 

Sir Charles Bell has written a most interesting 
and very well illustrated book on the mode of life 
and domestic customs of the Tibetans which may 
be accepted as authoritative The shepherds and 
herdsmen are probably the purest specimens of the 
race The inclement conditions, especially hail- 
storms, render the peasants’ life a hard one There 
is a great gulf between these classes and the 
nobility tho trading oommumty forms a middle 
class, but with little power, the foreign trade is m 
their hands, and even the nobility have their com- 
mercial agents, for the Tibetan is a born trader 
Begging is a hereditary profession, but the monks 
who go a begging are on a different footing There 
are few countries where women have so good a 
position, and they are active and shrewd in business 
matters Monogamy, polygyny, and polyandry 
are all found in Tibet, but on the whole monogamy 
is more prevalent 

The daily life of the gentry is permeated with 
ceremonial and etiquette, and the usages of courtesy 
in all its branohes are carefully taught to the young 
Many of tho troubles of travellers here and else 
where have been due to non observance of etiquette 
Tibet does not lack land fit for cultivation, but 
lacks the men to till it The population is decreas- 
ing owing to various causes, perhaps more especi 
ally to the large number that live celibate lives in 
monasteries instead of rearing families 

Geology and Mineralogy 
Kohlenpelrographtsches Praktikum Von Dr Enoh 
Stach (Sammlung naturwissenschaftlicher Prak 
tika, Band 14 ) Pp iv + 196 (Berlin Ge- 
brllder Bomtraeger, 1928 ) 10 80 gold marks 
During the last twenty years great progress has 
been made m the study of coal Instead of treating 
it only as a material which on combustion gave 
certain products, investigators have been studying 
the material itself, its constituents, their mode of 
occurrence and association, and their probable 
method of origin Coal is a rock rather than a 
mineral, and much of the progress that has been 
made has come from its examination by petro- 
logical methods These methods have been de- 
veloped independently in England, America, and 
Germany, and their results have been described in 
many widely scattered publications, consequently 
a brief summary of the work with a full list of 
references is very valuable 
The present work is probably more valuable as a 
survey of the field than as a practical handbook In 
the preparation of coal specimens for microscopical 
examination there are so many technical difficulties 
and so many ‘ tricks of the trade ’ that it is doubt- 
ful whether anyone could be sure of success by 
simply following descriptions of the methods 
employed But after describing methods, the 
author gives a brief but impartial statement of some 
of the results achieved, illustrated with many 
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exoellent photographs, and followed by a biblio- 
graphy of nearly 300 titles The book can therefore 
be used as an introduction to the subject 
The author differs from most British coal petro 
legists m recognising only three chief constituents 
m bituminous coal He considers that there is no 
fundamental difference between the clarain and 
vitrain of Stopea and other authors He seems to 
favour the view that the characteristic bodies m 
Boghead coals probably represent algal colonies 
Some omissions were probably necessary in a 
work of this type, but we notice no reference to 
methods of bleach mg or reducing the colour of coal 
sections The work of Lolpop (Cracow, 1917) on 
this subject is worthy of mention 
The book should help students m the early stages 
of research work on coal, and we ought to have 
many more workers on this subject in England 
H Hamshaw Thomas 

Ban, und Bewegung der Oebirge m Nordamenka, 
Skandtnamen, und Miiteleuropa Forschungen 
tn den Jdhren 1924 bis 1927, ausge/Uhrt nut 
UnterstUtzung der Notgemeinachaft der Deutschen 
Wissenschaft Von Hans CIoos (Fortsohntte 
der Geologie und PalAontologie, herausgegeben 
von Prof Dr W Soergel, Band 7, Heft 21 ) 
Pp vni+241 327 + 6Tafeln (Berlin Gebruder 
Bomtraeger, 1928 ) 14 gold marks 

Those interested in theories of crustal drift will 
find much to their taste in this small work Prof 
CIoos extends his conceptions of ‘ granite tectonics ' 
to cover block faulting and the luce His personal 
observations and remarks on the granite tec tomes 
of the Sierra Nevada, on block faulting in Europe 
and America, and on the structure of the Western 
States, are of permanent value, whatever may be 
the fate of his deductions from them 

The theory advanced is that certain tectonics of 
the crust result from a world wide northward flow 
of subcrustal material against obstacles One ex 
preBBion of this appears m the wedge-form of the 
continents arising, as it were, from erosion by such 
a current Again, the structure of western America 
is explained by a south to north Pacific stream 
impinging on the continental margin Part of this 
stream is deflected to the north west, part passes 
beneath the oontment, and both give rise to cor- 
related tectonic effects Geologists who favour 
Wegener’s continental drift theory would do well 
to compare it with these speculations of CIoos To 
one not particularly attracted by either hypothesis, 
the continents appear to be becoming embarras- 
singly mobile 

The printing is excellent and the plates good, 
especially one showing the fault-plane of the 
Christiania trough 

The Nomenclature of Petrology with References to 
Selected Literature By Fhof Arthur Holmes 
Second edition Pp v + 284 (London 
Thomas Murby and Co , 1928 ) 7 a 6 d net 
The second edition of Prof Holmes’s extremely 
useful “Nomenclature of Petrology” is chiefly 
notable on acoount of its reduction in price from 


12s 6d to la 6d This no doubt will be welcomed 
by students and research workers, who will find 
the volume a comprehensive and handy work of 
reference 

While the author has made a few corrections and 
slight modifications, there still remain a few m 
accuracies, and one still looks m vain for one or 
two well established terms During the eight 
years that have elapsed since the first edition, 
many new words have been introduced into petro- 
logical nomenclature The author points out that 
these are, for the most part, of minor importance 
Nevertheless, for this reason their usage is likely 
to be unfamiliar It is therefore regrettable that, 
on the score of the expense, it has not been found 
possible to incorporate them m the new edition 
The deficiencies of the book are trifling, however, 
and do not appreciably detract from its general 
utility 

Medicine 

The Blood Plasma in Health and Disease By Dr 
J W Pickering (Monographs on Medical and 
Surgical Science ) Pp xi + 247 (London 
William Heinemann (Medical Books), Ltd , 
1928) 12s U net 

Thb author has performed a useful service in 
collecting withm the pages of a single volume 
what is known about blood plasma as distmet 
from the formed elements of the blood Much has 
been written about the physiology and pathology 
of the different blood corpuscles, but the results of 
work on the plasma have heretofore remained 
scattered and uncorrelated In brief, this book 
treats of the composition of the plasma proteins 
and their relationship to each other, and of blood 
coagulation, the physiology of the process and how 
it can be aided or retarded, with the known patho- 
logical alterations in its mechanism 

Upwards of 900 papers are referred to, and it is 
probably the brief accounts of these investigators’ 
researches following each other in succession from 
page to page which makes the book rather diflioult 
to read This is not to say that the author does 
not attempt to summarise the work quoted and to 
indicate what in his opinion is the most probable 
oonolusion Thus the author’s view of the process 
of blood ooagulationmay be briefly stated as follows 
Part of the prothrombin of the plasma is loosely 
bound, but the greater part is manly bound, the 
various proteins being looked upon as a oolloidal 
co ordinated complex rather than as separate 
fractions independent of each other The loosely 
bound prothrombin unites with protein-phoephphpm 
(oeph&lm) complexes from disintegrated platelets, to 
form thrombin, which rapidly unites with fibrinogen, 
releasing the firmly bound prothrombin, to react 
further with cephann He also considers that there 
are at least three methods by which plasma oan be 
converted from a sol to a gel, and that it is a mistake 
to assume that one single process is always respon- 
sible for the formation of the fibnn olot 
The theoretical aspects of the subject are made 
the basis of correlating our knowledge of the 
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pathology and treatment of abnormal bleeding, 
and a useful appendix is given of the composition 
and notions of, and indications for, a variety of 
commonly used haemostatics The work will be 
of interest both to physiologists and clinicians, and 
further volumes m this senes of monographs will 
be welcomed 

On Rous, Leucottc, and AUted Tumours tn the Fowl 
a Study in Malignancy By Dr J P McGowan 
Pp vn+99 + 11 plates (London H K Lewis 
and Co , Ltd , 1928 ) 10s net 
Ths observations recorded by Dr McGowan in 
this book are a sequel to his study of pernicious 
ansemia and allied blood diseases, in the course of 
which he investigated leucosis of fowls and noted 
sporadio cases of sarcomatous tumour A detailed 
examination of these tumours and of the Rous j 
sarcoma No 1 now lead up to a study of the 
etiology of malignant growths, with the conclusion 
that sarcomatous tumours of fowls, including those 
of a leuootio nature, are probably caused by various 
non-specific irritants Evidence is produced to 
support the thesis that these tumours are manifests 
tions of disease of the haematopoietic tissues, the 
pathology of which is discussed m considerable 
detail 

Whether the evidence justifies the author’s 
conclusions must remain at present a matter for 
individual opinion, but whatever this may be, it 
will be agreed that careful research suoh as Dr 
McGowan describes cannot but assist in eluoidatmg 
the problems of malignancy 

Metallurgy 

Impurities m Metals their Influence on Structure 
and Properties By Dr Colin J Smithells Pp 
xi + 157 + 23 plates (London Chapman and 
Hall, Ltd , 1928 ) 18s net 
Exact knowledge of the effects of impurities on the 
properties of metals is of fundamental importance 
to the metallurgist and engineer as well as to the 
physicist or chemist who uses metals as the subject 
of his researches There is, therefore, ample 
justification for the publication of a volume treat 
lug specifically this aspect of metallurgy Until 
the author took the subject in hand, no such book 
had been produced, but whether the present 
treatise is the one for which metallurgists have been 
unconsciously looking is quite another matter 
The author himself states that he would have pre 
ferred to use the term ‘ minor constituent ’ instead 
of impurity, and it is certainly very difficult to 
justify the application of the word ‘ impurity ’ to, 
for example, the large amount of chromium 
deliberately added to the stainless steels, to which 
addition in fact these materials owe entirely their 
characteristic properties 

The effects of impurities on the mechanical 
properties of metals are quite inadequately treated 
Industrially, the most important metallurgical 
impurities are probably sulphur and phosphorus 
m iron and steel Of these, the former is dismissed 


in a few lines, and the latter scarcely mentioned 
From the historical point of view, too, one would 
have expected at least a brief reference to the 
pioneer researches of Roberts Austen and Arnold 
and Jefferson on the effects of impurities on copper 
and gold None of these workers is even men 
turned 

Although much interesting and useful informa 
tion is made available m a handy form, the work 
leaves one with the impression that the range of 
the author’s knowledge is too circumscribed to fit 
him for the task which he has undertaken The 
book as a whole is disappointing, and the subject 
still deserves and needs a far more complete and 
balanced treatment It is to the author’s credit, 
however, that he had made us aware of the real 
need for a book treating as a whole the subject, 
some parts of which he has himself considered 

Cast Iron m the Light of Recent Research By 

W H Hatfield Third edition, revised and 

enlarged Pp xv+340 (London Charles 

Gnffin and Co , Ltd , 1928 ) 16s net 
In spite of the extensive use of cast iron as a 
structural material, its scientific study has lagged 
conspicuously behind that of steel Until quite 
recently, the knowledge of its constitution has been 
almost entirely empirical, and success in its use 
has been due to the practical skill of foundrymon 
rather than to an understanding of the factors 
which determine its constitution Since the first 
edition of Dr Hatfield’s book was published, there 
have been determined efforts to remove this 
reproach, but a careful compilation suoh as this 
brings out the fact that even now we are very 
imperfectly acquainted with the constitution of 
cast iron, and therefore with the means of scientific 
control of its properties For example, the relations 
between the sulphur and manganese contents of 
the iron are of the greatest importance in deter- 
mining the degree of chill under given conditions, 
but the evidence is contradictory, and published 
work on the subject goes little beyond the know- 
ledge of practical foundrymen Even the relations 
between graphite, combined carbon, and silicon 
cannot yet be represented in a simple and intelligible 
diagram, and arbitrary assumptions have to be 
made concerning them 

Dr Hatfield has included almost all that has 
been done on the subject, exoept m regard to the 
so called ‘ pearhtic ’ irons, Which might have 
received fuller treatment, and the new edition is 
valuable as a work of reference on a muoh negleoted 
field of metallurgy Unfortunately, the references 
m the foot notes are frequently incorrect, probably 
through imperfect proof reading, and the student 
who attempts to consult original papers may find 
himself at a loss Apart from this defect, however, 
the book is to be commended to metallurgists as 
a compendium of facts When the fourth edition 
is called for, it may be hoped that such progress 
will have been made in the scientific knowledge of 
oast iron that a systematic presentation of its 
metallography is possible 


C H D 
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^4 Bibliography of Metallic Corrosion comprising 
References to Papers on Ferrous and Non-Ferrous 
Corrosion (including Methods of Protection) pub 
lished up to end of 1927 Greatly enlarged from 
a Bibliography prepared for the British Non 
Ferrous Metals Research Association and privately 
issued to its Members By Dr W H J Vernon 
Pp xi + 341 (London Edward Arnold and 
Co , 1028 ) 21« net 

Thb literature of corrosion is extensive and at the 
same time widely scattered, so that a student of the 
subject feels the need of a bibliography more than 
in most branches of applied physical chemistry 
Several attempts at such a compilation have been 
made, but certainly with less success than in the 
present work, which is likely to prove of great value 
to chemists and to metallurgists At first sight 
it may be thought that the classification winch 
Dr Vernon has adopted is not the simplest, since 
there is no alphabetical index of authors, and the 
arrangement is one of many sections, each of which 
covers a definite part of the subject After using 
the book for a short time, however, it is found that 
there is no difficulty in tracing any required paper 
the author of which is known, whilst a thorough 
system of cross references ensures that the papers 
likely to have a bearing on any particular question 
can be traced with little effort The bibliography 
has responded well to the test of looking for Known 
memoirs 

There is no attempt to give the exact title of each 
paper, a short indication of the subject being given 
in English, but the original reference is accompanied 
by references to abstracts in the most accessible 
English and American journals When necessary, 
a brief abstract is added, and this part of the work 
has been done judiciously, so that the reader is 
guided to essential papers without having to eon 
suit a large mass of material of no importance to 
his immediate subject Dr Vernon is to be con 
gratulated on having performed a useful task with 
success 

C H D 

Miscellany 

History and Historical Research By C G Crump 
Pp x + 178 (London George Routledge and 
Sons, Ltd , 1928 ) 6 s net 
This is a delightful and stimulating little book 
Mr Crump held an important position in the 
Public Record Office for many years, but ho writes 
in a spirit which would be equally becoming in a 
scientific laboratory In fact, his essay is one of 
the best proofs we have seen of the essential 
similarity between all forme of work which aim 
at increasing knowledge of a living kind Almost 
everything he says might be said with equal truth 
about scientific research 

Mr Crump starts with the primary and funda- 
mental neoessity of an inquiring mind Every 
researcher must be possessed with the desire to 
know In this he only shares the characteristic 
which Anstotle assigned to the human species as 
a whole , when he adds to this the mark of wanting^ 


to know something new, or more about something 
than anyone else knows, he takes rank among 
original researchers — those who add to the sum of 
human knowledge But in order to do this he 
must at starting be provided with a considerable 
equipment of general knowledge, and no part of 
Mr Crump’s book is better than where he dwells 
on the supreme importance of a well trained mmd 
in judging of the likely field for research and of 
the value of evidence, and in presenting it m a 
lucid and well ordered form 
Two other admirable features stand out in this 
manual for the young researcher One is the 
insistence on self reliance The choice of subject 
must be individual, and the professor, or older and 
more experienced colleague, should assist as friend 
and equal, not as dictator or superior All the 
details of his method — the note taking, and 
arrangement, the planning and writing of the 
book — will be subordinate to the main idea, and 
grow under his hand as he works In short, the 
researcher, be he historian or man of science, is 
master of his own fate, and no one can make or 
mar it but himself 

Another attractive feature of the book is the 
style m which it is written, and the constant 
quiet humour which irradiates the whole There 
is no better example of this than the analogy of 
the choice of a subject with the chase of a lion 
The researcher has first to delimit the area m which 
he may find his quarry This m itself demands 
wide knowledge and careful preliminary survey 
by these the true haunts of tne subject are asoer 
tamed The searcher then advances, slowly and 
steadily testing and securing all the means of 
approach , and when at last the noble object of 
his quest stands before him, ho is just as likely 
to be devoured by the quarry as to make it his 
own The former indeed may seem as fine and 
fitting a reward as the latter 

F S M 

The Evolution and Classification of Soils By Dr 
E Ramann Translated by Dr C L Whittles 
Pp xu + 127 (Cambridge W Heifer and 
Sons, Ltd , London Simpkm Marshall, Ltd , 
1928 ) Is U not 

Starting with a definition of soil, the author 
brings together many of the ideas and systems 
which have been developed throughout the world 
for its scientific classification After diBOUssmg 
briefly the advantages and disadvantages of various 
methods of classifying soils, a system is adopted 
which, although almost too wide for general use, 
is not subject to the serious limitations of most of 
the older classifications A soil is classified in 
accordance wnth its ‘ zone ’ (latitude and longitude) 
and its ' region ’ (depending on height, position, 
humid or and climate, etc ) 

Most soil workers nowadays have a little know- 
ledge of the Russian pedological classifications and 
nomenclature, and this has proved in many cases 
a dangerous thing Those who want to know the 
exact meaning of podsol, tschemosem, and similar 
terms frequently used and mis used in recent works 
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on soils will find an excellent discussion on the sub- 
ject m this book, although the author wisely avoids 
too drastic a use of modem Russian systems Soils 
are but short lived things compared with their 
geological neighbours, and our knowledge of their 
characteristics in bygone times is still scanty — 
but the paragraph on “ Relic Soils ” whets our 
appetite for more 

The translation, m spite of great difficulties, 
reads easily Only one slight improvement might 
well have been made , it would nave been better 
to have anglicised the transliteration of Russian 
names — the German transliterations offend the eye 
in an English book and are very apt to be mis 
leadmg 

The Great Betrayal (La Trahtson dee clercs) By 
Julien Benda Translated by Richard Aldington 
Pp x + 188 (London George Routledge and 
Sons, Ltd , 1928 ) 7s 6d net 
The thesis of M Benda’s book is that the European 
intelligentsia have gone over to the enemy , that is 
to say, they have deserted the idealist ranks and 
joined the great army of the Philistines It is not 
merely that the intelligentsia have become sceptics 
they have actually transferred their allegiance, and 
devote themselves to detract and deride every form 
of idealism For example, they lend themselves to 
“ the intellectual organisation of political hatreds,” 
and preach the doctrine of “ sacred egotism ” 
They display “ the scorn for argument, the excess, 
the hatred, the fixed ideas ” which we are ac 
oustomed to associate with the lowest forms of 
political propaganda In short, they have pros 
tituted their powers, and have become the militia 
of materialism Even internationalism , which 
assumes imposing idealist airs, is inspired by 
bankers, industrialists, and trade unionists, whose 
aims are by no means disinterested 
The most notable betrayal has been an attack 
upon the intellectual ideal of truth itself, since 
“ truth is a great impediment ” There is now, for 
example, “ a bourgeois truth and a working-class 
truth,” and truth vanes with frontiers “ Recently 
certain French thinkers waxed indignant that the 
doctrines of Einstein were accepted by their com 
patriots without more resistance ” There is doubt 
less much ground for M Benda’s onslaught m some 
continental oountnes But we do not think that 
Bntish men of letters or of science have yet reached 
this stage of cynical barbarism Yet the book is 
well worth reading The translation is good 

J C H 


Physics. 

Modem Physics By Prof H A Wilson (The 
Student’s Physios, Vol 6 ) Pp xiv + 381 (Lon 
don, Glasgow and Bombay Blaclue and Son, 
Ltd , 1928 ) 30s net 

Pbot H A Wilson is best known for his expen 
mental researches, but this book shows that he is 
also able to give clear expositions of the more 


theoretical aspects of modem physics As he has 
himself recognised, the title ib elastic, and net every- 
one will agree with his interpretation of it In 
particular, most examinations demand a greater 
knowledge of the newer expenment&l methods and 
less of mathematical physios than is given here 
The outlines of electromagnetic theory and electron, 
theory are especially good, and furnish an exoellent 
introduction to more pretentious treatises, whilst 
the two chapters on relativity are complete m them- 
selves The sections on the conduction of elec- 
tricity through gases are good so far as they go, 
especially the chapter on flames, but too great 
weight has been given to the work of the Oxford 
sohool, and the treatment of the glow discharge 
could well have been entirely replaced by an 
account of the preoise methods for studying ionised 
gases at low pressures that have been developed in 
the last few years at Schenectady and at Pnnoeton, 
the potentialities of which have still to be properly 
recognised 

The same general criticism applies to the other 
parts of the book that have an experimental bias 
What is given is, nevertheless, concise and accurate 
We have noticed only one incorrect statement the 
photographing of the artificial disintegration of a 
nitrogen nucleus is erroneously attributed to Chad- 
wick in the text (p 225), an obvious slip, since the 
proper acknowledgment is made to Blackett on 
tho corresponding plate (p 131) 

An Introduction to Physical Science By Dr Ivor 
B Hart Second edition Pp xn+406 (Ox- 
ford Clarendon Press , London Oxford Uni- 
versity Press, 1928 ) 4a 

An Introduction to Physical Science By Prof 
James Rice (Benn’s Sixpenny Library, No 
115) Pp 79 (London Ernest Benn, Ltd, 
1928) 6 d 

Though of the same title, these two books differ 
widely m treatment and in aim The former, now 
in its second edition, has already proved useful for 
beginners in experimental science Mechanics, 
heat, light, sound, and magnetism and electricity 
all find a place m its pages, the young student being 
introduced to these sections in some fifty experi- 
ments which he is himself to work through De- 
scriptions of numerous demonstrations and appli- 
cations are also included, the whole being put 
together in a perfectly natural maimer which 
cannot fail to attract The arrangement is ex- 
cellent, and the book is cheap at the price 
Prof James Rice’s book reads more like a retro- 
spect than an introduction To comment ade- 
quately on all the mam branches of physics within 
seventy small pages requires very close packing 
We cannot help feeling that the little book would 
demand a greater effort of concentration than the 
majority of unmstructed laymen would be willing 
or able to make It does, however, provide a 

E leasant evening’s reading for one who already 
nows, and it might with advantage be put into 
the hands of students at about the intermediate 
stage, for the purpose of providing a general survey 
of past work 
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An Introduction to Advanced Heat By Dr Ivor 
B Hart (Bell's Natural Scienoe Senes ) Pp vii + 
338 (London G Bell and Sons, Ltd ,1928 ) 7 s 
The title of this book has been chosen to indicate 
a standard beyond that usually reached m schools 
but somewhat below that expected of candidates 
for the highest honours m the first university 
degrees The author assumes that his readers really 
know their elementary work , and even so they 
must draw a deep breath before plunging into the 
first chapter, whioh deals fully with the various 
scales of temperature 

Avoiding the snare of descriptive writing, the 
author sticks ngidly to his purpose of developing 
the theory of the subject until he has dealt ade 
quately with the expansion of gases, both from the 
kinetic and the thermodynamic points of view 
All this makes rather stiff reading but the con 
scientious student can scarcely fail to have tho 
satisfactory feeling that he is really plumbing the 
depths of his subj ect He will find himself rewarded , 
at the end, by some more readable chapters, of 
which perhaps the best — certainly the most novel 
— is one relating to oonvection in the atmosphere 
Dr Ivor Hart has already achieved prominence 
as a writer of more elementary books and as a 
biographer In this latest excursion he is likely to 
bo equally suooessful 

Intermediate Electricity and Magnetism By Dr 
R A Houstoun Pp x + 170 (London Long 
mans, Green and Co , Ltd , 1928 ) 4 « M 
Thk title clearly mdicates the scope of this book 
Although it is written on conventional lines, there 
are many noints in the arrangement which make 
for the orderly development of the subject in a 
student’s mind, the sequence of the reading being 
unbroken by tedious descriptions of experiments 
and by reiteration in applications and examples 
By concentrating m the earlier portion of the book 
upon the elucidation of main principles, the author 
has removed from the pupil the difficulty of sorting 
out the gram from the chaff — it is all good stuff 
The technical applications of electricity, radio 
activity, and ‘ wireless ’ are reserved for the end 
of the volume, after the fundamental ideas have 
already been formed A good collection of ques 
tions and examples, inconspicuously printed, help 
to make up a really useful book 

An Outline of Physics By Prof A E Caswell 
Pp xiv + 773 (New Yore The Macmillan Co , 
1928) 18s net 

This book is an elementary introduction to physics 
which is very pleasant to read It is written to 
appeal to non-mathematical students and to all 
who are willing to show a passing interest in physics 
The conceptions necessary to modem physios 
appear quite early in its pages, and bv gradual 
stages the reader is introduced to many of the most 
striking and most important results of modem re 
search Analogies are given freely — perhaps too 
freely, it may be felt, in one or two mstanoes , but 
the author is always dear, and his final chapter, on 
the theory of relativity, is exceptionally well written , 


War Office Elementary Notes on Optics and their 
Application to Service Instruments Compiled for 
Use m the Rangefinding Branch, Military College 
of Scienoe, Woolwich, 1927 Pp 128 (London 
H M Stationery Office, 1927 ) 3s net 
A useful little book which should fulfil its purpose 
very well, and give the military student of optics the 
guidance he needs in understanding the construe 
tion of his instruments It may be suggested that 
the treatment of simple lenses is a little bnef , a 
fuller discussion of the magnification at various con 
jugate distances would have been valuable when 
deabng with variable power telescopes Also, in 
spite of tho limitations of space, a few remarks on 
spectacles and on colour filters would have been 
useful to the service student 

Primary Physical Science By Wilham R Bower 
Pp ix + 302 (London Sir Isaac Pitman and 
Sons, Ltd , 1928 ) 5 s 

Thk book dials with the rudiments of mechanics, 
heat, and chemistry along the lines laid down for 
the examination in preliminary technical science of 
the Union of Lancashire and Cheshire Institutions 
For the most part the treatment is conventional 
but good historical and biological notes are in 
eluded The book suffers from a certain lack of 
continuity in the reading, as is almost inevitable 
when a work serves the purpose of a laboratory j 
manual, a text book, a bistory of science, and a/ 
book of exercises, all in one „ ’ 

Laboratory Physics a Short Course By'Tl W 
Heckstall Smith and B A Fletcher Pp vu + 
224 (Oxford Clarendon Press , London Ox 
ford University Press, 1928 ) 4s 6 d 
This book is intended for use m all the laboratory 
work in physics which is necessary for the higher 
certificate examinations Although there is little 
that is novel in the experiments which are described , 
the whole book is excellently arranged and it should 
tend towards good, orderly work in a school 
laboratory It would also serve as a useful guide 
in any school where an advanced course m science 
is being developed 

Physiology 

A Text book of Physiology By Prof Wilham D 
Zoethout Third edition Pp 664 (London 
Henry Kimpton, 1928 ) 18s net 
Laboratory Experiments xn Physiology By Prof 
W IX Zoethout Pp 261 (London Henry 
Kimpton, 1928 ) 10« 6d net 
These two books may be considered as comple- 
mentary In the text book the author has set 
out to give an account of physiology suitable for 
dental students, and has attempts, to steer his 
course between the larger text-books and the shorter 
elementary treatises The work has reached its 
third edition in the oourse of a decade and has 
been thoroughly revised , it appears to be well 
up to date The selection of material for such a 
book must be largely a matter of opinion, and 
depends m part on the courses required of the 
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students for whom it is intended , it may be re- 
commended to all those who do not wish to read 
one of the larger works 

The other volume gives a fairly detailed account 
of experimental class physiology, including also a 
short section on chemical physiology The expen 
ments, however, are often unsuitable for a prac 
tical course in Great Britain, since they require the 
use of anwsthetised animals as subjects , some, 
doubtless, with suitable modifications could be 
earned out on the surviving carcass Apart from 
this objection, the experiments described appear 
to cover the groqnd fairly completely and are 
probably more detailed than required by the 
average medical student A number of the lllus 
trations are taken from Jackson’s “ Experimental 
Pharmacology ” 

The A B C of Vitamins By John Pryde (The 

Vanguard Series ) Pp 128 (London John 

Hamilton, Ltd , 1928 ) 2s Od not 
Thb aim of this short readable volume is to give the 
non scientific reader a simple account of our present 
knowledgeof the vitamins in non technical language 
The author appears to have succeeded very well m 
conveying the essentials of a complex subject to its 
pages, and the book should enable the numerous 
people who take an interest in their diet to choose 
appropriate foodstuffs or to exercise discrimination 
in their selection of a proprietary ‘ vitamin food ’ 
We note that the author refers to vitamin B a as the 
growth promoting fraction of vitamin B , as a 
matter of fact, animals, young rats for example, 
will fail to grow unless vitamin B t is supplied in the 
diet as well as vitamin B,, so that both tractions are 
necessary for growth Also it is stated that niam 
mahan liver contains vitamuis A and D it appears 
probable that the latter is absent from mammalian 
liver, although fish livers provide a rich source of 
this vitamin These criticisms, however, detract 
m no way from the usefulness of the book to those 
who wish to regulate their diet, but people should 
not be advised to give themselves ultra violet irra 
diation m their own homes, owing to the dangers 
of possible overexposure The book is quickly 
read and can be recommended to the intelligent 
layman for perusal 

tjbunge.n am der vergleichenden Pkyswlogie At 
mung, Verdauung, Blut, Stoffwechsel, Kreislauf , 
Nervenmuskelsystem Von Hermann J Jordan 
Unter Mitwirkung von G Chr Hirsch Pp 
vni+272 (Berlin Julius Springer, 1927) 18 
gold marks 

This manual gives the course of laboratory exercises 
m comparative physiology which the authors haN o 
evolved for students of biology in their laboratory 
at Utrecht Experiments have been selected which 
are readily performed by the student and require 
only easily obtainable biological specimens and 
apparatus, wherever possible, of a simple rather 
than of a costly character The book deserves 
the attention of zoologists, since it Is primarily bio 
logical and not merely an adaptation of medical 
physiology 


Psychology 

An Historical Introduction to Modem Psychology 
By Dr Gardner Murphy With a Supplement 
by Dr Heinnoh Kltiver (International Library 
of Psychology, Philosophy, and Scientific Method ) 
Pp xvn + 470 (London Kegan Paul and Co , 
Ltd , New York Harcourt, Brace and Co , 
Inc , 1928 ) 21s net 

A rREUMiNABY glance at this very substantial 
volume — one of the largest in the important senes 
to which it belongs — might cause one to wonder at 
certain of its features Why, for example, should 
several pages be devoted to Alexander Bam, and 
only a few words to James Ward ? The answer to 
this question reveals one of the many limitations 
which the unquestionably learned author has im- 
posed upon himself Bain stood strongly for the 
physiological approach, whereas Ward’s contnbu 
tion, though equally distinctive, consisted m apply- 
ing evolutionary concepts to introspective analysis , 
and Dr Murphy’s mam concern is to trace the 
changes which have led to an increasing emphasis 
upon the objective method of study, which has 
passed from the physiological to the experimental 
and quantitative methods so assiduously cultivated 
to day It is for this reason that such a thinker as 
Ward does not come much into Dr Murphy’s 
picture The author has provided a most interest- 
ing and satisfying account of modem psychological 
developments m Europe and America In a 
supplement, Dr Kluver shows how recent German 
psychology has proceeded on lmcs of its own 

Practice Fatigue and Oscillation a Study of Work 
at High Pressure By J C Fltigel (British 
Journal of Psychology, Monograph Supplements, 
13 ) Pp v + 92 (Cambridge At the Univer- 
sity Press, 1928 ) 8s fid net 
This is the latest addition to the senes of mono- 
graph supplements issued in connexion with the 
British Journal of Psychology, and is a good example 
of the kind of work which is being done by the 
scientific or objective school of psychologists at the 
present time — a school which has found great 
favour in America, but less in Great Bnt&in 
‘ Fatigue ’ and ‘ practice,’ and the relations be- 
tween them, are familiar subjects of experimental 
investigation By * oscillation ’ is meant those 
short period variations m efficiency usually referred 
to as fluctuations of attention 
Mr Fltlgel’B object has been to experiment, on 
a larger scale than has hitherto been attempted, 
with the view of discovering any general character- 
istics of these three functions, and also to apply 
statistical methods to the study of their inter- 
relationships The thoroughness of his procedure, 
the extreme caution with which inferences are 
drawn, and the frank admission, or rather insistence, 
that complete success was not achieved in oarrying 
out a rather ambitious programme, are all in the 
most exacting spirit of scientific method It is on 
such studies as these that an important group of 
modern psychologists have hopes of real advance 
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The Child tn Primitive Society By Prof Nathan 

Miller (Library of Educational Psychology ) 

Pp v+307 (London Kegan Paul and Co, 

Ltd , 1028 ) 12a 6d net 

Thb scientific study of chddhood assumes several 
different aspeots, of which the physiological and 
the psychological have received muoh attention 
for several decades past The sociological study 
of the child has not come so definitely to the front, 
although A F Chamberlain’s book, “ The Child 
a Study in the Evolution of Man,” stands as a 
good specimen of what could be done in this 
field a generation ago Dr Nathan Miller’s is a 
timely addition to contemporary literature on the 
subject 

For the educator the value of the work before us 
lies m the fact that the position of the child m a 
modern complex society is made clearer by an 
examination of the part he plays in primitive 
society From the broad scientific view such a 
study is of value because of the light it throws 
upon the mechanism of social heredity, for in the 
absence of a written language the child has neces 
sanly been the chief means of perpetuating culture 
from one generation to another Dr Miller has 
used the method employed by Spencer, Frazer, 
Tyler, and others — the method of drawing upon 
the immense body of facta collected by trained 
observers, and by travellers among people of simple 
cultures A most interesting and stimulating 
treatise is fortified by an extensive bibliography 


Technology 

Practical Color Simplified a Handbook on Lacquer 
inq, Enameling, Coloring, and Painting, with 
special attention to Mixing, Choosing, Harnumis 
ing. Matching, Lighting, Testing, and Designation 
By William J Miskelle (Practical Finishing 
Senes, Vol 1) Pp xrn + 113 + 10 plates 
(Chicago Finishing Research Laboratories, Inc , 
1928 ) np 

This book sets out to provide a guide to a great 
many problems for the practical colourist, but in 
spite of its somewhat ambitious presentation of a 
colour circle, mixing triangle, harmonising tn 
angle, and so on, there will be little to be gathered 
beyond the usual elementary facts of subtractive 
colour mixture that could not be very much more 
effectively loamed by a really scientific approach 
to the subject Arbitrary directions to mix so 
many parts of ‘ red ’ with so much ' blue ’ are apt 
to be misleading unless the mixer knows something 
about the red and blue to select A knowledge of 
the spectral transmission or reflective coefficients 
of pigments, some notions of them relative staining 
powers, and the like, would form a very much 
sounder basis on which to build a discussion of real 
colour mixture 

The water bangs in some discussion of 1 wave- 
lengths ’ (he should note that /* stands for one 
micron, not a milli micron) and has something to 
say on nearly everything from * Shakespeare 7 to 


‘ Old Glory,’ but when in his chapter on “ Colour 
Photography ” (which ought to bo headed “ The 
Photography of Colours ” ) he laments that 
“ panchromatic plates are not generally available 
for the use of either roll film cameras or the amateur 
photographer,” he must be prepared to make 
readers of Nature somewhat nervous of his leader- 
ship The book may be of some help to those who 
are prepared to accept his interesting methods of 
selecting colour harmonies 

Photographic Art Secrets with a General Discussion 
of Processes By Dr Wallace Nutting Pp 
x + 133 + 105 plates (London Chapman and 
Hall, Ltd ,nd) 12s &d net 
‘ The author has made many millions of photo- 
graphs,” although he confirms the statement that 
“ thero are only two perfect photographic days in 
the year,” and in this volume gives his experiences 
in a senes of ejaculatory statements of facts and 
opinions, but unfortunately does not distinguish 
between the two He acknowledges that his 
secrets “ may not be secrets to all who use cameras,” 
but finds that the average amateur photographer 
does not know , or at least does not use his know 
ledge, of these matters Scientific facts given are 
very few, this side of the art 1 icing ev idently weak 
with the author , for example, he says ’ a plate 
consists of microscopic particles of nitrate of silver 
in an emulsion of gelatine ” The author condemns 
exposure meters as requiring judgment in their use, 
‘ bothersome also because to consult it requires 
time,” and ‘ it is often impossible to use ” Instead, 
ho gives a table of proportional exposures according 
to the time of day and year, climatic conditions, and 
the character of the subject Wo cannot indicate 
all the topics dealt with, as there are forty two of 
them , these and the numerous illustrations, many 
of which are very nice and bear evidence to the 
author’s skill, form a book that contains many 
useful suggestions that will inform the ignorant and 
refresh the memory of others 

The Finishing of Jute and Linen Fabrics By 
Thomas Woodhouse Pp xxi + 346 (London 
Macmillan and Co , Ltd , 1928 ) 18s net 

The second edition of this standard work, which 
was originally published at 8s 6d , now makes its 
appearance at a considerably increased price Un- 
fortunately, a careful comparison of the new and old 
texts does not reveal as much new treatment of the 
oagrnal subject matter as one is led to expect from 
the preface Nevertheless, several new features 
appear in connexion with recent developments in 
the various kinds of machines which are described, 
particularly in the case of bag sewing machines 
References are made to modem applications of 
electric driving and heating, to safety devices, and 
to improved methods of mechanical adjustment 
In addition, the chapter on waterproofing and fire- 
proofing has been almost completely rewritten 
The author’s work is usually characterised by 
excellent diagrams and illustrations, and this book 
is no exoeption 
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Forthcoming Books of Science. 


Agriculture, Forestry, and Horticulture 

Ernest Benn, Ltd — The English Grass Orchard, A H 
Hoare , Farm Crops, A W Oldershaw and J Porter 
Jonathan Cape, Ltd — A Modem Herbal, edited by Mrs 
C F Level 2 vola Chapman and Hal I, Ltd — The Struc 
ture and Life of Forest Trees, an English translation of 
■“ Bau und Leben Unserer Waldb&ume, ’ Prof M Busgen, 
third edition, revised by Prof E Mfineh, translated by 
T Thomson Gurney and Jackson — The Crop Grower s 
Companion J Porter Macmillan and Co , Ltd — Text 
Book of Tropioal Agriculture, 8ir H A A Nicholls, second 
edition revised by J H Holland 

Anthropology and Archeology 

G Allen and Unwin, Ltd — Memories of My Life, Prof 
E A Westermarck , The “ Soul " of the Primitive, 
Prof L LAvy Bruhl, translated by Lilian A Clare , The 
Origin and Development of Nationality, Dr B Joseph 
Cambridge University Press — Our Forefathers The 
Gothomo Nations, G SchOtto Jonathan Cape, Ltd — 
The Heritage of Man, H J Massingham , Modem 
Chinese Civilisation Dr A F Legendre The Story of 
the Gypsies, K Bercovici Longmans and Co , Ltd — 
Race and Population Problems, Dr H G Duncan , 
Poverty, R Kelso (Longmans’ Social Science Series) 
Methuen and Co , Ltd — Studies of Savages and Sex, A E 
■Crawley, edited by T Besterman Oxford University 
Press — The Danube in Prehistory, Prof V Gordon Childe , 
Ashanti Law and Constitution, Capt R S Rattray 
Examples of Maya Pottery in iho Museum and Other 
Collections odlted by the late G B Gordon, Part 2 
Rock Paintings of Southern Andalusia, the Abb6 H 
Hreuil and M C Burkitt, with the collaboration of Sir 
Montagu Pollock Bart , Biblical Anthropology, com 
pared with and illustrated by the Folklore of Furope and 
the Customs of Primitive Peoples H J D Astley Kegan 
Paul and Co , Ltd — The Mongol in Our Midst a 8tudy 
of Man and his Three Faces, Dr F G Crookshank, new 
edition , Witch Hunting and Witch Trials, collected and 
edited, with an Introduction, by C L Ewen Greek 
Thought, and the Origins of the Scientific Spirit Prof L 
Robin , The Court of Burgundy, 0 Cartellien , Life and 
Work m Prehistoric Times, Prof U Renard (The History 
of Civilisation Series) Williams and Nor gate. Ltd — The 
Antiquity of Man, Sir Arthur Keith, 2 vols , new edition , 
Further Discoveries in tho Antiquity of Man, Sir Arthur 
Keith 

Biology 

Cambridge University Press — Anatomy and the Problem 
of Behaviour, G E Coghdl , An Introduction to the Study 
of Bird Behaviour, H Eliot Howard Hodder and Stough 
ton, Ltd — How to Enjoy Birds, M Woodward. Oliver 
and Boyd — Dictionary of Scientific Terms, Pronunciation, 
Derivation, and Definition of Terms in Biology, Botany, 
Zoology, Anatomy, Cytology, Embryology, Physiology, 
I F Henderson and Dr W D Henderson, second, edition, 
revised and enlarged Oxford University Press — The 
Story of Our Knowledge of Living Things The Evolu 
tion of Biology Dr C Singer, Index Londinensie, an 
emended and enlarged edition continued up to the end 
of the year 1920 of Pntzel s Alphabetical Register of 
Representations of Flowering Plants and Ferns, Dr O 
Stapf, sue volumes, vols. 1 and 2, The Plant Life of 
the Balkan Peninsula A Phytogeographioal Study, Dr 
W B Turrill , The Story of the Mosquito, J A. 
•Crawford and B 8 Chalam j Plant Hybridisation before 
Mendel, H F Roberta) The Principles of Systematic 
Entomology, G F Ferns Kegan Paul and Co , Ltd — Con 
tnbutions to the Principles of Morphology, Dr W B 
Crow G P Putnam's Sons, Ltd — Our Face from Fish 
to Man, Prof W K Gregory G BouMedge and Sons, Ltd 
— Insect Singers i a Natural History of the Cicadas, Dr 
J G Myers , Ante, Bees and Wasps, Lord Avebury, new 
edition, edited by Dr J G Myers , Blue Blood in Animals, 
Prof H Munro Fox , Queer Fish Essays m Marine 


I Biology, Dr C M Yonge Sheldon Press — Nature hi 
i Field and Meadow, W P Westell University of London 
Press, Ltd —Animal Psychology for Biologists, Dr J A 
Bierens de Hear Williams and Norgate, Ltd — How Birds 
Live, E M Nicholson, new edition. 

Chemistry 

Ernest Benn, Ltd — The General Principles of Chemical 
Engineenng, Prof 8 G M Urs , The Chemistry and 
Manufacture of Pigments and Paints, C A Klein, 2 vola, 
Cambridge University Press — Molecular Rays, R Fraser 
(Cambridge Senes of Physioal Chemiatiy) Elementary 
Qualitative and Volumetric Analysis, N F Watterson, 
Chapman and Hall, Ltd —Hydrogen Ion Concentrations t 
their Determination and Industnal Importance, Dr H 
T S Britton , Industnal Carbon, Dr C L Mantell , 
Electrochemistry, C J Broakman , Dusts, Smokes, 
Fumes and Odours in Industry, P E Landolt , The 
Liquefaction of Coal, F C Whitmore, Cracking of 
Petroleum W F Faragher , Colloid Chemistry, J Alex 
ander (Industnal Chemical Monographs) C Qnffin and 
Co , Ltd — The Analysis of Drugs and Chemicals, N 
Fvors and G D Elsdon Vanadium, Niobium and 
Tantalum, S Marks (Friend's Inorgamo Chemistry, Vol 6, 
Part 3) Crosby Lockwood and Son — Applied Chemistry 
A Practical Handbook for 8tudents of Household Science 
and Public Health, Dr C K Tinkler and Helen Masters, 
Vol 1, Water, Detergents, Textiles, Fuels, etc Methuen 
and Co Ltd —A Concise Summary of Elementary Orgomo 
Chemistry, Dr F H Constable 

Engineering 

Ernest Benn, Ltd —Motive Power and tho Modem Steam 
Turbine, Hon Sir Charles ParsoriB and R Dawson , 
Insulated Electric Cabloe, C J Beaver, 3 Parts , Electrical 
Measuring Instruments, Dr C V Drysdalo and A C 
Jolley Part 3 Steady Current Laboratory Instruments , 
Part. 4 Alternating Current Laboratory Instruments , 
The Electrification of Railways, R Smith , Rotary Con 
vertors, T P Whittaker Chapman and Hall, Ltd — 
Electrical Engineering Practice, J W Mearee and R E 
Neale, Vol 3, new edition , Telegraphy and Telephony, 
including Wireless Communication, Prof E Mallett , 
Steam Turbines, Eng Lieut Comdr T M Naylor Con 
stable and Co , Ltd — Practical Design of Simple Steel 
Structures, D Stewart , Vibration Probloms m Engineer, 
ing, S Timoshenko C Griffin and Co , Ltd — Questions 
and Answers on the Construction and Operation of Diesel, 
Semi Diesel, and other Internal Combustion Engmes, etc , 
J Lamb, new edition , The Balancing of Oil Engines in 
Theory and in Practice, W K Wilson , A Text book on 
Surveying and Levelling, H Threlfall, new edition, with 
new supplement on photographic surveying Crosby Lock 
wood and Son — Surveying as Practised by Civil Engineers 
and Surveyors, J Whitelaw, new edition, revised and 
enlarged by Sir Gordon Hearn , Industnal Refngeration, 
Cold Storage, and Ioe Making, A J Wallis Tayler , Rail 
way and Seaport Freight Movement, comprising Modern 
British and North Amencan Practice, O Bulkeley , 
Kempo’s Engineer’s Year Book, 1929 Longmans and Go , 
Ltd — The Theory of Heat Engines, W Inohley, third 
edition, revised by Dr A Morley Macmillan and Co , 
Ltd —Gauges and Fine Measurements, F H Rolt, with 
Introductory Note by J E Sears, Junr , and edited by 
Sir Richard Glazebrook, 2 vols , Theory of the Gyroseopio 
Compass, Dr A L Rawlings Methuen and Co , Ltd — 
Astronomy for Surveyors, Prof M K Rioe Oxley and 
W V Shearer , Engineering Wonders, E Hawks j The 
Ventilation of Mines The Generation of the Air Current, 
Prof H Briggs , Mechanical Engineering for Mining 
Students, J T Wight , Accidents in Mines, Prof J A f 
Ritson and T Brown Oxford University Press — Differed 
tial Equations of Engineering Scienoe, P Field Foster end 
F J Baker , Electro Magnetic Problems in Electrical En- 
gineering, B 8 Hague, Simple Examples of Constructional 
Steelwork, Dr 0 Faber 
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Geography and Travel. 

Cambridge University Preet — Some Notable Surveyors 
and Mapisikors of the XVI, XVII and XVIII Centuries, 
Sir H Gedrjfe Fordham , People of Other Lands, Books 
1 and 2, Ef-D Laborde (Cambridge Elementary Geo 
graphies) Jonathan Cape, Ltd — The New Map of South 
America, Dr H A Gibbon*. 0 0 Harrap and Co , Ltd — 
The Polar Regions in the Twentieth Century their Du 
oovery and Industrial Evolution, Major General A W 
Gneely Macmillan and Co , Ltd — On Alexander’s Track 
to the Indus, Sir Aurel Stem Methuen and Co , Ltd — 
The Ancient Explorers, Dr M Cary and E H Warming 
ton , Asia A Regional and Eoonomic Geography, Dr L 
Dudley Stamp Oxford University Preet — An Historical 
Geography of Europe, J M Thompson , China the Land 
and the People, L H Dudley Buxton, with a chapter 
on Climate by W O Kendrew; The Land of Gods and 
Earthquakes, D Haring Sheldon Preet — Pitcairn Island 
Register Book, edited by Sir Charles Lucas 

Geology, Mineralogy, Ibd Mining 

Emeet Benn, Ltd — The Mechanical Principles of Mining 
Appliances, Prof H Lowe and Dr J Morrow , Mineral 
Deposits, Prof H Louu , Coal-cutting Machinery and its 
Applications, 8 Mavor , Haulage and Winding, H M 
Morgans Cambridge University Press — Earth Flexures, 
H G Busk Macmtllan and Co , Ltd — Text Book of 
Palteontology, Prof K A Von Zittel, English translation, 
second edition, Vol 2, Pisces — Amphibia — Reptilia — Aves, 
revised with additions by Sir Arthur Smith Woodward 
Methuen and Co , Ltd — The Nappe Theory in the Alps, 
Prof F Hentsch, translated by Prof P G H Boswell 
Mme Atmospheres, Prof I C F Statham and W Payman 
T Murby and Co — Sedimentary Petrography, H B 
Milner, second edition , Instructions for Usingthe Quant i 
tative Mineralogioal Classification of Eruptive Rocks, Dr 8 
J Shand, Handbook of the Geology of Great Britain, edited 
by Dr J W Evana and Dr 0 J Stubblefield , Typical 
American Oilfields, a symposium prepared by the American 
Association of Petroleum Geologist* , Method in Geological 
Surveying, Dr E Greenly and Dr H Williams , Tertiary 
Faunas, Dr A Morley Davies , Block Models, Dr F Smith 
son Oliver and Boyd — The Platinum Deposits of South 
Africa, Dr P A Wagner, with a special chapter on The 
Mineragraphy and Speetrography of the Sulphidic Ores of 
the Bushveld Igneous Complex by Prof H SchneiderhOhn 
Oxford University Press — Petroleum and Coal the Keys to 
the Future, W T Thom, The Evolution of the Igneous 
RockB, N L Bowen Q P Putnam's bone, Ltd — The 
Natural History of Central Asia, Being the Reports of the 
Central Asiatic Expeditions of the American Museum of 
Natural History Narrative, R C Andrews , Geology of 
Mongolia, C P Berkey and F K Morris , Topographic 
Maps, Kalgan to Orok Nor, L B Roberts, Penman of 
Mongolia, including The Permian Fauna of the Jisu 
Honguer Limestone of Mongolia, A W Grabau 


Mathematical and Physical Sciences 
Ernest Benn, Ltd — The Ether of Space, Sir Oliver Lodge 
Cambridge University Press — Mathematical and Physical 
Papere, Sir Joseph Larmor, 2 vol* , Statistical Mechanics, 
R H Fowler) Applied Geophysics in the Search for 
Minerals, Prof A S Eve ana D A Keys) Light an 
Introductory Text book, C G Vernon , Cambridge Inter 
mediate Mathematics, H J Larcombe , The Cambndge 
New Elementary Arithmetics, J H Webster, new edition 
Constable and Co , Ltd — Introduction to Statistical 
Meehamo*, Dr J Rice Macmillan and Co, lAd — 
Preston’s Theory of Heat, fourth edition, edited by J ft 
Cotter, Lectures on Theoretical Physios, Prof H A 
Lorents, translated by Dr L Silberstein and A P H 
Tnvelli, Vol 3 The Principle of Relativity for Uniform 
Translations (Special Theory of Relativity) Methuen and 
Co , Ltd — The Phytioal Principles of Wireless, J A Rat 
oliffe ) The Conduction of Electricity through Gases, Dr 
K. G Emelbu* ; The Geometry of N Dimensions, Prof 
D M, Y SoramsrviUe ; Example* in Applied Mathematics, 


R 0 Street Oxford University Press — Mathematics for 
Student* of Technology, Junior Course, L. B Benny, 
Advanced Mathematics for Students of Physics and 
Engineering, D Humphrey , Problems in Technical 
Mathematics, A H Stuart, Worked Examples m Elec 
tnoal Technology, F Peaagood and H J Boyland 
University of London Press, Ltd — The Elements of 
Mechanics, W D Hills , Mechanics and Applied Mathe- 
matics, W D Hills 

Medical Science 

O Allen and Ununn, Ltd — Health, Disease, and In- 
tegration, Dr H P Newsholme J and A Churchill — The 
Physics of X Ray Therapy, W V Majeord , A Text book 
of Materia Medica, Prof H G Greenish, new edition , A 
Practical Guide to the Schick Test and Diphtheria, Dr G 
Bouafleld , Surgical Radiology A P Bertwiatie , Recent 
Advances in Ophthalmology, W 8 Duke Elder, new edi- 
tion , Recent Advances in Cardiology, Dr C F T East 
and Dr C W C Bam , Recent Advances in Pulmonary 
Tuberculosis, Dr L S T Burrell Constable and Co , Ltd — 
Text book of Pulmonary Tuberculosis for Students, R C 
Wingfield , Heart Disease, Drs H B Russell and C K 8 
Hamilton E and S Livingstone — A Handbook of Practical 
Therapeutics, Dr D Campbell , A Text book of Public 
Health, Prof J R Currie , Handbook of Infectioue Die 
eases. Dr D 8 Sutherland Longmans and Co , Ltd — 
The Heart, Prof T Walmsley, being Vol 4, Part 3, of 
Quam’s Elements of Anatomy , Essentials of Physiology, 
Prof Eno Ponder Oxford University Press — The Work of 
Medical Women m India, Dr M I Balfour and Dr Ruth 
Young University of London Press, Ltd — The Properties 
of Food, Prof V H Mottram and Miss W M Clifford 

Metallurgy 

Ernest Benn, Ltd — Industrial Steel and Iron their 
Constitution and Properties, P Oberhoffer, translated by 
W Austin Chapman and Hall, Ltd — Select Methods of 
Metallurgical Analysis, W A Naish and J E Clonnoll , 
Practical Steelmaking, W Lister 

Miscellany 

Cambridge University Press — Stephen Hales D D , 
F R 8 an 18th century Biography Dr A E Clark 
Kennedy Longmans and Co Ltd — From the Seen to the 
Unseen, Rev J H Best Methuen and Co , Ltd — Modem 
Science a General Introduction, Prof J A Thomson 

Philosophy and Psychology 

G Allen and Unwin, Ltd — Hegel’s Science of Logic, 
translated by W H Johnston and L G Struthers , 
Identity and Reality, E Meyerson translated by K 8 
Loewenberg D Appleton and Co — Psychology and In 
dustrial Efficiency, H H Burtt Bodily Changes m Pain, 
Hunger, Fear and Rage W B Cannon, new edition , 
The Art of Straight Thinking a Pnmer of Scientific 
Method for Social Inquiry, Dr E L Clarke Cambridge 
University Press — The Idea of Value, Prof J Laird 
H odder ami Stoughton, Ltd — The Sciences and Philosophy, 
Prof J S Haldane (Gifford Lectures for 1927-28) , The 
Phantom Walls, Sir Oliver Lodge Macmillan and Co , 
Ltd — The Elements of Logie, Prof R Latta and Prof 
A Mac heath , Formal Logie, J N Keyues, reissue 
Oxford University Press — Matter, Life, ana Value, C. E 
M Joad , Science and Personality, Dr W Brown, Social 
Psychology The Psychology of Political Domination, 
C Murchison Kegan Paul and Co , Ltd — The" ABC 
of Psychology, C K Ogden , Problems of Individual 
Psychology, I>r A Adler, Psychology of the Infant, Dr 
S Bemfeld , An Introduction to Child Psychology, K 
Bilhler (Library of Educational Psychology), Creative 
Imagination Studies in the Psychology of Literature, 
Prof June E Downey , The Trauma of Birth, O Rank ; 
Colour and Colour Theories, Christine Ladd Franklin , 
The Psychology of Philosophers, Dr A Herxberg (Inter- 
national Library of Psychology, Philosophy, and Scientific 
Method) 0 P Putnam's Sons, L4d . — Our Minds and 
Our Motives, P D Hugon 
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Technology 

Ernest Benn, Ltd — The Technology of Sugar Manu 
facture F C Estiok , Electrolytic Alkali, C Elliott j 
Evaporating, Condensing and Cooling Apparatus, E 
Hausbrand translated by A C Wright, new edition 
revised and onlargod by B Heastie , Filtration and Filters, 
J A Pickard , Encyclopaedia of the Ceramio Industries, 
A B Searle, 3 vols , Modem Bnckroalung, A B Searle, 
new edition , The Chemistry and Physios of Clays and 
other Ceramio Materials, A B Searle, new edition , In 
dustnal Caseous Firing, W N Booth, Modem By Product 
Coking Practice, E Bury and S J Morgan , The History 
of the Gas Industry, W T Dunn , Industrial Furnace 
Technique, A Hermansen , Blast Furnace Praotioe, F 
Clemente , Modem Paper Making, R H Clapperton and 
W Henderson , Theory and Elements of Architecture, 
R Atkinson and H BagenaJ, Vol 1, 2 Parts , Building 


Contracting, E L Bird , High Drafting in Cotton Spin- 
ning, C Bamshaw , Automatic Looms and Weaving 
Device, W A Han ton Cambridge University Prut — 
Building Craftsmanship w Bnok and Tile, ana in Stone 
Slates, N Lloyd , Experimental Building Science, J L 
Manson and F E Drury, Vol II C Griffin and Co, Ltd — 
Dyeing and Cleaning, F J Farrell, revised by F W 
Walker , The Clayworker’s Handbook, A B Searle, new 
edition , Longman) and Co , Ltd — Applied Design in the 
Precious Metals, P W Davidson (Longmans’ Technical 
Handicraft Senes) Macmillan and Co , Ltd — Jute and 
Jute Spinning, T Wood house and P KUgour, 2 Parts, 
Part I Cultivation, Preparing and Carding, second 
edition , Part II Drawing and Roving Frames Oxford 
University Press — Bnckwork and its Construction a 
Text book for all Workers in Brick, the late Walter R 
Jaggard. 
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neglected by Del ton The formulie used by Higgins 
ere also .more related to modem formulae than were 
thbeeof Daiton 

dm Sbmbsx RtoherXqkd delivered the first of a 
course of four lectures on “Molecular Motions in 
Rarefied Oases " on Mar 2 at the Royal Institution. 
In recent years, muoh experimental work hae been 
done in this interesting field of inquiry, and the results 
obtained are not only of theoretical importance but 
also of practical and industrial interest, as the con 
struetion and operation of high speed pumps for pro 
duotion of the lowest vacua and the measurement of 
the minute pressures depend on an accurate know 
ledge of the motion of rarefied gases. An account was 
first given of the historical development of the kinetic 
theory of gases, with speoial reference to the early work 
of Waterston and Joule and the rapid development of 
the theory in Its modem form by Clausius and Max 
well Further progress has been made in recent years 
by Jeans and Chapman, while the experiments of 
K|iudaen on gases of low pressure have resulted in 
notable contributions to our knowledge It is only in 
the last few years that a defiiute experimental proof 
has been given pf the velocity of molecules in a gas, 
and of the correctness of Maxwell’s famous law of 
distribution In the lowest vacua obtainable to day, 
a molecule can travel more than 100 metres without a 
collision, even though there may still remain 40,000 
nullions of molecules m every cubic centimetre of 
the gas 

An experimental Friday evening discourse was 
given on Mar 1 at the Royal Institution by 8ir Robert 
Robertson After discussing the limitations of other 
methods of investigating mfra red radiations, a 
modem spectrometer, fitted with thermopile and 
galvanometer, was described , and by its means an 
absorption band of a gas (ammonia) was mapped 
The origin of osoillation and rotation bands was then 
discussed Osoillation bands are due to vibrations of 
the atom in a molecule These are reflected in the 
mam bands found in the infra red both m emission 
and in absorption spectra, and frequently have a 
harmonic relationship with one another Rotation 
of the raoleoole is shown by bands m the far infra red 
and in the near infra red by fringes imposed on the 
osoillation bands From the difference in frequency 
of these fringes the moment of inertia of the rotating 
molecule can be calculated, from which values for the 
length of the molecule agreeing with those reached 
by totally different methods can be obtained 
Mention was also made of the importance of mfra red 
spectra in the study of radiation given off in the 
processes of oombustion and of explosion, m the 
investigation of stellar radiation and temperature, 
and the secular effects of differences m ohmate due 
to changes in intensity of solar radiation. Not only 
does this study afford valuable data for the theoretical 
physicist from the points of view of the quantum 
theory and wave mechanics, but also it is becoming 
increasingly useful for determining chemical structure 
and suggesting molecular models. The dynamical 
behaviour of atoms in the molecule, and of the mole- 
cule iteelf as revealed by the study of this region of. 
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the spectrum, is a subject worthy of much more 
attention than is being given to it in Great Britain. 

At the annual general meeting of the Institute of 
Chemistry of Great Bn tarn and Ireland, held on 
Mar 1, Dr Harold G Colman presided in the absence 
of Prof Arthur Smithells, who is on a visit to South 
Africa The Report of Council showed that the roll 
of membership of the Institute at the end of January 
consisted of 1855 fellows and 3703 associates, m 
addition to nearly 700 registered students The 
Meldola Medal for 1928 was awarded to Dr J A V 
Butler , the Sir Edward Fran kl and Medal and Prize 
to Cyril Fryer , and the Pedler Scholar for the year 
is Mr George Momson Moir The chairman read an 
address from Prof Smithells, in the course of which 
he stated that he considers the notion of making 
chemistry a dosed profession is entirely impracticable 
The Institute has been definitely entrusted with the 
duty, and already affords the means, of maintaining 
a register of chemists on which the Government, 
industry, and the public increasingly rely, but it does 
not adopt an unsympathetic attitude towards those 
outside its ranks who can usefully pursue a chemical 
calling The Institute has every variety of chemist 
within its ranks and is truly representative of the 
profession It is a living and growing thing, uncon 
strained by the rigidity of what is called machinery, 
and those who have sat at its Council table know that 
its work is pervaded by common sense and warmed 
by human feeling The following officers were 
elected for the ensuing year President Prof Arthur 
Smithells , Vtce Presidents Mr Arthur J Chapman, 
Dr G C Clayton, Mr Ernest M Hawkins, Prof 
G G Henderson, Dr R H Pickard, and Prof J F 
Thorpe , Hon Treaaurer Mr Patrick H Kirkaldy 
Two items of exceptional interest are recorded in 
Mr Leonard Woolley’s report on recent exoavations 
at Ur (Times, Feb 20) The first is a royal burial 
chamber of the First Dynasty in the form of a oomplete 
underground house, 40 ft by 26 ft In it there are 
four intercommunicating rooms with domed and 
corbelled roofs The tomb had been plundered, but 
its importance lies in the fact that it is a new feature 
in Sumerian funerary custom and, as Mr Woolley 
suggests, explains the large number of attendants 
slaughtered at a royal funeral , clearly it was intended 
that the royal mode of life should be continued m 
the next world in every particular The seoond find, 
which holds out promise of future discovery, is a 
number of day nodules with written tablets and clay 
jar stoppers with archaic sealmgB Although not so 
old as the pictographio tablets of Kish, they belong 
to a period hitherto represented only by rude day 
figures of animals and men They were found in a 
mass of rubbish Btretchmg down from the walls of 
the earliest Sumenan settlement to the marsh or 
river In suoh conditions there is reasonable ex 
peotation of finding piotographio material as early 
as that from Kish The completion of the excavation 
of the great temple has now laid bare its vicissitudes 
for the whole period of the 2500 years of its existenoe 
Tax eleotrk meter has now been brought to, a 
wonderful pitch of perfection Considering tl*e 
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hundreds of thousands of them that are continually 
rotating in Great Britain, it is wonderful that suoh a 
minute percentage ever have an average inaccuracy so 
great as two per omit So accurate are they that they 
are sometimes used, with the addition of voltage and 
current transformers, to measure the power delivered 
by supply companies to tramway and manufacturing 
companies, meter bills of which amount to hundreds of 
thousands of pounds per annum In this case, an 
error of one per cent means thousands of pounds per 
annum, and henoe great precautions have to be taken 
to seoure accuracy Sometimes as many as aix meters 
of vaHous types are put m senes and the average read 
mg is taken as the true value Possibly in this way a 
maximum inaccuracy not exceeding the half of one 
per oent can be assured In order to secure sustained 
acouraoy in servioe, it is necessary that the brake 
magnets remain constant and that the rotor bearings 
do not wear away The latter problem is considered 
in a valuable paper read to the Institution of Eleotnoal 
Engineers on Mar 1 by W Lawson He gives a large 
number of experimental and statistical data on worn 
bearings. Various jewels which rank high in the scale 
of hardness have been utilised for the footstep bearing 
Garnets, which were formerly used, are now discarded, 
and rubies and sapphires are generally used It is 
claimed that artificial rubles and sapphires are more 
uniform in quality and slightly harder than the 
natural stones In some oases the hardest known 
natural substance — diamond — is used and its use is 
increasing The bearing surface is cupped as in other 
stones Its manufacture in this form is a highly 
specialised art The Birmingham Supply Corporation 
now uses these bearings for its large meters For the 
last thirty years also they have been used in America 

In his annual report to the Department of Over 
seas Trade (London H M Stationery Office, Ss net) 
J R Cahill, Commercial Councillor at H M Embassy 
m Pans, gives an interesting account of the electrical 
industry in France Much of the prospenty of the 
country is due to the rapid development of this 
industry In the manufacturing industry, combma 
tion has reached an advanced stage Three or four 
groups of factories control the whole market Com 
petition, therefore, is not severe, and pnoes oonse 
quently decline at a slower rate The electrification 
of French railways, particularly the Midi Railway, 
is making rapid progress In Apnl of 1927 the 
Midi Railway stated that electrification saved it 

130.000 tons of coal every year It now operates 
600 miles of its system electrically, and aims at 
eleotrifying a further 687 miles m the next five years 
The total capacity of Frenoh power stations is five 
nulhon kilowatts, of which more than a third is due 
to water power It operates more than 2000 miles 
of power transmission lines at pressures not less than 

100.000 volts The line connecting Bordeaux and 
Toulouse, whioh is 260 miles long, works at 160,000 
volte It is interesting to notice that water power 
is not developing so rapidly as thermal power 
Possibly this is due to the fact that the prices for 
hydro-electric energy are State controlled The 
possibilities in oonnexion with the extensive lignite 
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deposits not far from Bordeaux for large steam 
stations are being considered About 30,009 people 
are now employed for manufacturing radio apparatus. 
Although French exports of radio apparatus at 
present considerably exceed the imports, yet a 
considerable amount of radio accessories, particularly 
loud speakers, of British and American manufacture, 
are sold In telephony, the automatic aystem is 
being adopted and many long distanoe multi-core 
cables have been laid As in Great Britain, the rapid 
progress of telephony has affected adversely telegraph 
traffic 

A conversazione and exhibition will be held m 
oonnexion with the ooming-of age celebrations of the 
Institute of Metals at the Science Museum, South 
Kensington, S W 7, on Thursday, Mar 14 

Da E J Allen, F R 8 , secretary of the Marine 
Biological Association of the United Kingdom and 
director of the Plymouth Laboratory, will deliver the 
Hooker Lecture before the Linnean Society on Mar 14, 
taking as his subject “ The Origin of Adaptations ” 

At the annual general meeting of the Quekett 
Microscopioal Club, held on Feb 12, the following 
officers were elected for the session 1929 1930 
President Mr John Ramsbottom, Vice Preet 
dents Mr D J Soourfield, Sir David Pram, Dr C 
Tierney, and Dr *W T Caiman , Treasurer Mr 
C H Bestow , Secretary Mr W S Warton 

In oommemoration of the bicentenary of Josiah 
Wedgwood in 1930, the Ceramic Society proposes to 
publish a volume of essays, for which two prizes are 
offered The competition is not limited to members 
of the Society All papers must reach the secretary 
of the Ceramic Society, North Staffordshire Technical 
College, Stoke on Trent, by Mar 31, 1930 

A special display of the film “ With Cobham to 
the Cape ” will be shown in the Empire Marketing 
Board Cinema at the Imperial Institute on Mar 17 
at 2 46 p m and 4 15 p m , and on Mar 18-20 daily at 
approximately 10 16 and 1136 a it and 2 16 and 
3 35 f m Admission is free, but schools m organised 
parties are requested to make application for seats 
to the Secretary, Imperial Institute, South Kensmg 
ton, S W 7, as early as possible 

The Royal Society of Arts is offering two prises 
under the Thomas Gray Memorial Trust for the un 
provement and encouragement of navigation , one, 
of £150, is for an invention in the years 1928 and 1829 
of an improvement in the science or practioe of navi 
gation, and the other, £60, is for an essay on the 
navigation of a low powered steamer in a revolving 
storm Full particulars can be obtained from the 
secretary of the Royal Society of Arts, John Street, 
Adelphi, London, W C 2 The competition closed on 
Dec 31, 1929 

The Counoil of the Iron and Steel Institute has 
this year awarded the Bessemer Gold Medal of the 
Institute to the Honourable Sir Charles A. Parsons, 
m recognition of his distinguished services m advan- 
cing the soience of engineering as applied to the manu- 
facture of iron and steel The Williams Prize, of the 
velue of 100 guineas, whioh was founded for the 
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enoouwgemeat of papers of * practical character by 
Mr fUtyd William* on hi* retirement in 1920, ha* 
been awarded in equal portions for the two papers, 
“ Blast Furnace Practice in Natal,” by Meeers J E 
Hclgate and R R F Walton, and *' The New Plant 
of the Appleby Iron Co , Ltd ,” by Messrs A. Crooks 
and T. Thomson 

Applications are invited for the following appoint 
meats, on or before the date* mentioned — A junior 
engineer under the Safety in Mines Research Board 
in connexion with research on colliery wire ropes — The 
Under Secretary for Mines, Establishment Branch, 
Mines Department, Dean Stanley Street, S W 1 (Mar 
15) An assistant for work m connexion with research 
on water pollution — The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, Westminster, S W 1 (Mar 20) A temporary 
junior forestry inspector under the Government of 
Northern Ireland — The Secretary, Civil Service 
Commission, Northern Ireland, 15 Donegall Square 
West, Belfast (Mar 23) An assistant agricultural 

Our Astrono 

Jupiter and Venus — On Mar 14 a conjunction 
of Jupiter with the new moon will be very interesting 
for two reasons, namely, the near approach of the two 
bodies, and the convenient hour at which it happens 
The event will take place on Mar 14, at about 
10 pm, at which time Jupiter will be apparently 
distant from the north limb of the moon about four 
tenths of a degree only The picture afforded by 
these objects so near together will be enhanoed by 
the presence of the brilliant planet Venus lying about 
10 degrees north west of the others Jupiter is now 
becoming fainter with increasing distanoe from the 
earth, but Venus will attain its maximum brilliancy 
on Mar 15, and shine with striking lustre amid 
the twilight of the north west This planet is now 
travelling sunwards and will disappear from the 
evening sky after the middle of April, but will return 
to view in the morning twilight of May 

March Meteors — There are no special displays of 
meteor* recurrent in March, but fireballs are fairly 
prevalent Though meteors are not abundant they 
will deserve special attention, for March and the other 
spring months have been much neglected m past 
years A few careful observation* in March are, 
therefore, worth a large number obtained in the 
summer or autumn months when investigations in 
this field have been already conducted to a consider 
able extent in past years 

During about the third week in March, meteoric 
Tadiante at 161® + 59° and 312° + 79° have been 
occasionally exhibited, and there are really a great 
number of feeble systems slightly manifested, but 
possibly many of these are relics of ancient displays 
now very attenuated by frequent encounters with the 
terrestrial atmosphere m past ages, 

Aurora Borealis — On Wednesday evening, Feb 
27, an unusual and striking display of aurora was 
observed from various parts of Great Britain It has 
been described as the Zodiacal light, but the exhibition 
appear* to have been of too brilliant a oharaoter to 
be considered Os formed by the latter phenomenon 
A correspondent at Burnham -on Sea noticed the 
strange light Just before 10 pm. Its aspect was that 
of an intensely coloured band stretching across the 
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chemist at Institute of Agriculture, Kirton — The 
Principal, Institute of Agriculture, Kirton, near 
Boston, Linos (Mar 27) A principal of the new 
farm institute of the Kent Education Committee at 
Borden — The Agricultural Organiser, Springfield, 
Maidstone (Mar 30) A senior lecturer m psychology 
at the Rhodes University College, Grahamstown — 
The Secretary, Offloe of the High Commissioner 
for the Union of South Africa, Trafalgar Square, 
W C 2 (Apnl 1 ) Male cartographers m the Hydro 
graphic Department of the Admiralty —The Secretary, 
Civil Service Commission, Burlington Gardens, W 1 
(May 23) A research ohemist at the Cardiff City 
Mental Hospital — The Medical Superintendent, Car 
diff City Mental Hospital, Whitchurch, near Cardiff 
A direotor of research under the J A C Committee, 
with graduate qualifications in agriculture, botany, 
and chemistry, and some experience m oonductwg field 
experiments — N Hackett, Kingswood, Bingley, York 
shire A junior assistant under the directorate of 
explosives research, Woolwich — The Chief Superin- 
tendent, Research Department, Woolwioh, S E 18 

ileal Column 

northern horizon It remained some time and passed 
slowly in a direction far to the westward The beam 
was strikingly luminous and finally disappeared soon 
afterwards 

Accounts have oome from many stations descriptive 
of the event and of the change m position and location, 
which the chief feature assumed Several people 
thought it a remarkable meteoric fireball with very 
slow motion and long duration 

From the south coast of Devonshire, and from 
Wiltshire and other stations, observers refer to the 
vivid nature of the spectacle It was first detected 
at about 8 30 fm and had nearly disappeared from 
view 20 minutes afterwards Mr B G Hoare, 
wntmg from Inverness, states that the display was 
visible from 8 30 pm until midnight At some 
stations streamers of pale light ascended from the 
horizon to considerable heights and were traceable at 
the zenith Changes constantly affected their mten 
sities and positions The cloud or luminous band 
was the most conspicuous feature and its variations 
were very notable It drifted westwards, and in its 
transit passed over numbers of the stars, which, 
however, remained distinctly visible in many cases 

The Catania Astboorathic Catalogue — The 
Catania Observatory undertook the zone between 
North Decl 40° and 55° in the Astrographic Cata 
loguo It has had many difficulties to surmount 
through deaths of directors and shortage of funds, 
but is now issuing instalments of the Catalogue at 

, short intervals under the direction of Prof G A 
Favaro The two latest instalments (vol 7, part 2, 
decl 52° to 64°, R A 3" to 6 h , and vol 8, part 2, 
ded 58° to 65°, RA 3 h to 6 h ) have lately T>een 
issued , it will be seen that ded 58° to 64° is common 
to both volumes The catalogue gives both the rect- 
angular co ordinates and the FLA and Ded for 1900 0 
for every star Most of the observatories limit them 
selves to reotangular co-ordinates, but Catania having 
once embarked or the more ambitious programme is 
unwilling to relinquish it It has of course many 
conveniences ; the separate determinations for each 
star are immediately comparable without any reduc- 
tion, The faintest magnitude induded is 12 0 
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Research Items 


The Teeth of Aboriginal Californians — Dr 
R W Leigh has made a study of pathological con 
ditions m the teeth of three hundred crania of 
Californian Indians in the University of California 
Museum of Anthropology, which is published as 
No 10 of Mem 23 of the University's Publications 
in American Archaeology and Ethnology The specimens 
were derived from pre or early post conquest times 
when food habits had not been materially affected by 
Caucasian contact Although food varied according 
to area, acorns and small seed food constituted a 
larger part of the diet than any other food The 
grinding process for acorns, seeds, etc , was universal , 
and apparently this had deletenously affected the 
teeth The habitual eating of tobacco, especially 
when mixed with lime and mussel shells, ana its use 
as an emetio, also affected the teeth Other causes 
affecting the teeth were leaching of food with sand 
and cooking with hot stones Much abrasive material 
was thus introduced mto the mouth, and attrition 
with its sequel®, is the conspicuous dental lesion in 
the majority Sevontv per cent of persons more than 
forty years of age had the pulp of one or more teeth 
exposed Dental canes occurred in 25 per cent, 
though specimens from the shell mounds showed the 
low rate of 12 jier cent As a result of pulp exposure 
and necrosis, 62 per cent showed dissolution of con 
tinuity of bone surrounding the apices of the teeth — 
a result of attntion Few teeth were lost before 
middle life — only ten dying at less than forty years 
of age had lost any teeth and moat cases were well 
over fifty years More superior than infenor teeth 
were lost 

Wooden Dolls from West Africa — In Man for 
February, in the course of notes on the Wamakonde 
of Portuguese West Africa, Mr H D Codings 
deaenbes some remarkable little dolls of wood The 
Makonde are very clever wood carvers, and these 
dolls are among the best things they made They 
range m height from one to two feet Their use is 
unknown, but coast natives state they were used m 
dances They are carved m a soft white wood with 
a large central hole whioh is filled with pith The 
wood is worked when greou Of two figures which 
are illustrated, one about re inches in height repre 
sents a woman The upper lip ih distended by the 
Up ornament, an ebony ring, and the face is covered 
by the usual tribal marks The front teeth are 
pointed as are the teeth of the Makonde — a tnbal 
mark Real human hair had been drived mto the 
head by a screwdriver like implement A small 
piece of wood has been left to join the left hand to 
the body, a peculiarity noted in nearly every specimen 
The male figure has no tnbal marks and the hand 
is not connected with the body This figure is stained 
red with some vegetable substanoe, the eyes being 
left white The models stand upnght alone when 
placed on their feet They are not common, and few 
natives know how to carve them The smoking pipes 
of this people are also of some interest They are 
of the water container type, the oontainer being a 
young coconut shell which is fitted with two bamboos, 
one of which has a movable pottery bowl In a more 
elaborate form which is described, a curved central 
strengthening piece of wood is carved with decorative 
designs very similar to the tnbal marks 

Nesting Habits of Obopendolas — The oropen- 
dolas build long pendant nests in colonies, and although 
they we familiar enough in tropical America, no con 
nected study of their habits has been made Frank M 
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Chapman has repaired this omission by ap intensive 
study of the oropendolas (Zarhynohu* waglon) of Barro 
Colorado Island (Bull Arner Mu* Nat Hist , vol 58, 

1 828 ) In the nesting colonies, which set to work very 
regularly about the first week in January, females out 
number males by about six to one, and yet it would 
appear that oach male has only one mate — at a time — 
and that in view of the abundance of choice there is no 
marked display of sexual jealousy The males take 
no part in the selection of the site, in the gathering of 
building material, the construction of the neat, the 
incubation of the eggs, or the feeding of the young 
But they guard the females from the attacks of hawks 
during nest building and generally act as watchmen 
The long swinging nest hangs from the upper branohes 
of a tree, and the building of the bag, woven of tendrils, 
fine strips of bark, and plant fibres, with its contained 
nest proper occupies one month The male never 
enters the nest but the female sleeps there, and lays 
two eggs which hatch after an incubation period of 
17 days A month later the young leave the nest 
There is no attempt at concealment either in the 
position of the nest or in the bright colours of the 
birds themselves Iheir safety depends on a constant 
vigilance and on a spontaneous dive headlong into the 
dense vegetation which is never far distant, when the 
alarm note is sounded 

New Zealand I ishks — In a paper entitled 

Studies in New Zealand Jbishes ’ (Proceedings oj the 
New Zealand Institute , vol 58, Part 2, 1928), Mr 
L 1 Griffin, assistant curator of the Auokland 
Museum describes several little known fishes and two 
new species These include a large eel, Gymnothorax 
nubilta, the only specimen so far recorded from New 
Zealand previously known from Norfolk Island and 
the Indian Ocean and Archipelago This individual 
measures 640 mm m length Senoella ampins n sp 
is interesting as it apparently does not vary as do 
the other species of the genus It is a fine fish and 
very plentiful, which makes it all the more curious 
that it has not been described before The mackerel 
described Scomber australasicus, is said to be very 
common in deep water beyond the Hauraki Gulf, 
moving about the coast in large shoals, and is also 
common in Australian seas The specimen of the 
striped angler, Aniennanus stnatu s — a most grotesque 
creature with two pyramidal humps on its head and 
a lure resembling a three fronded piece of alga — was 
found hiding in a bunch of seaweed Most of the 
species of this genus live m seaweed floating m tropi 
cal seas, and by filling the spacious Btomach with air are 
able to keep near the surface of the water In this way 

they can live in the open sea as well as near the ooast, 
but they are very poor swimmers and drift with the 
currents mto various places This paper is excep- 
tionally well illustrated by good original drawings 

The Anatomy and Habits of the Lophogastbid 
Cbustacea — The Lophogastnda, including the genera 
Lophogaster and Qnathophauna, have long been re- 
garded as among the most primitive Mytidacea, and 
Miss Man ton ( Tran* Ron Soc Edm , vol 86, pt 1 , 
No 5, 1928) has examined specimens of these genera in 
the light of the recent work on the feeding mechan 
isms of the Malaoostraea which we owe to Miss Manton 
herself and to Prof H G Cannon Miss Manton finds 
that Gnathophauma has mouth parts of the typical 
flltratory form, and must, therefore, be at least a 
partial filter feeder The mechanism is, however, 
more primitive than m any other living Malaoostraea 
I by reason of the absence of an auxiliary food current 
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created by the thoracic exopodites Locomotion is 
effected by the abdominal pleopodH entirely, and the 
thoracic exopodites mainly cause currents of water 
bathing the gills Lophogaster, on the other hand, is a 
bottom living form, incapable of filter feeding The 
inouth parts are modified for feeding on huge food 
masses, and the modifications resemble those found in 
the higher Peracarida which have given up filtei feed 
mg The mandibles of tho Lophogastnda compared 
with those of other Malacostraca appear to be pntni 
tive in form, and to show the origin of the lacima 
mobihs fho author has also investigated the seg 
mentation of the abdomen anil the muscular system of 
tho terminal * segment ’ in Lophogaster and Onutho 
phausut, and finds that the gioove across the last 
‘ segment ’ of the abdomen in the Lophogastnda 
lepresents the junction between the mcomplt te ly 
fused sixth and seventh segments In a pievious 
paper the author has shown that tho last abdominal 
segment in the adult of Herniinysis ih formed by thi 
complete fusion of the snpai ate sixth and seventh 
segments present in the embryo In the Lopho 
gastnda the fusion between these segments is there 
foie incoinpleti This inti testing obseivation brings 
the segmentation of the Eumalacostiaca into lint 
with that of the Leptimtmra ( Ntbalin ) whi le a com 
plotolv separated hut limbless seventh segment in the 
abdomen is a feature of the adult condition Miss 
Manton cone lmits that the Lophogastnda me the 
most piimitivt living memheis of the Malatoslraca 

Phiuipink Woods — Tn the Mav nuinbt i of tho 
Philipfnm Journal of Brunei Mr Jose (' kspmosa 
of tilt Bureau of St icnie, Manila discusses “ Strength 
Piopeitu « in rt latum to spec iht giavity of Pluhppint 
Woods ’ The pa]K>r, winch is lllustiatcd bv h\o 
text figures, is of a technical natuie and designed for 
research wnikers in this blanch of investigation I he 
strength pi opt i ties of wood have a certain definite 
lclation with its density or specific giavity Nnwman 
anti Wilson have earned out an analysis ot 200,000 
tests at Madison foi Amt man turds th anti L (■ den 
Boiger in the Dutch Last Indies has woiketl on teak 
Mr Espinosa has earned out about 43,000 tests for 
some of the mine valuable Philippine timbers and 
piesents their it latitmships both in graphical anti 
in equation fonn 

Glacial Driiis and Erratics— Iho Yorkshire 
(leological Society anti Sir Sidney JTaimer have laid 
British geologists untler a debt of gratitude for making 
possible the posthumous publication of a papei oil 
“The Distribution of Fnatics and Drifts” in Eng 
land anti Males, act oniparned bv a beautifully layer 
colouietl contoured map on whitli the distubution is 
effectively displayed, both paper and maps being the 
work of the late J< W Harmer (Proc Yorks (irol 
iSoc , November 1928, pp 79 150, anti sold separately 
by John Bartholomew & Son, Ltd , Edinburgh 10s 
with folded map, or 1 1* with unfolded map on aroll) 
Mi Harmer hat! a personal familiarity with the drift 
deposits extending over some sixty years, which was 
unrivalled in extent and achievement, and the in 
valuable result of this long service to geology is the 
first detailed mapping of erratics in Fngland and 
Wales The map itself is on the 1/M scale and 
measures about 20 in « 25 in , it includes southern 
Scotland south of Peoblos and Lanark Tho contour 
interval is 100 ft up to (100 ft , thereafter the 
contoured levels are 1000 ft , 1500 ft , and 2000 ft 
By the use of an ingenious system of twelve distinctive 
symbols printed in heavier oolours than those used 
for the contour intervals, the following varieties of 
drifts and erratics are roooided North Sea , Chalky 
Boulder Clay (chalk matrix), Chalkv Boulder clay, 
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(lurasmo matiix) , Pennine (Carboniferous) , Pennine 
(Silurian) , Welsh , Lake District , ( heviot and 

Galloway , Buntor Pebble , Chamwood , Eocene 
of Herts , and Neocomian (erratics of large size) 
The map is a masterpiece of clarity and ac i urate 
registration The very high cost of icproduction has 
been made possible bv the generosity of Sir Sidney 
Harmer anti his co trustees under lus father’s will 
It will interest many readers to know that the ongmal 
map has been presented to the Geological Suivey 
and Museum in Jerrnyn Street 

Irriiiation in India — The Tnenmal Review of 
Irrigation in India of which tho issue for 1924-27 has 
now been published by the Government of India con 
tains much useful statistical information It recounts 
the progioss of litigation m the various provinces of 
ButiHh India and gives imam ml Htatistus for all the 
irrigation winks The lrngatid area is now a little 
moie than twenty tight million ac n s In productive 
liugation woiks ev ci y province sIiowh an improvemi lit 
(ompaietl with the pievious tucnnium Ihe lrngatod 
aiea is as much as 88 pci cent of the total ciopped 
aiea m Sind, and avoiages foi Ihe whole of Bntish 
India 12 8 p< ■ < ent he mg naturally y c i y low in Bengal, 
Bombay Orissa and the Cuitial Piov m< eH Not the 
lc ast valuable part of the pamphlet is the m i omit given 
of the vanous imgalion piojec ts in eac h piovini c 
111*. Obiciin or Macnftisw I In issue of the 
l’hysikahst lie Zeitsehrift foi Die 17 contains an 
account by Dr O V \uwcrs of lcccnt woik on the 
question why ciitaiu substances aiu magnetic and 
lithe ih not Aeeoidmg to He ise nhi ig null atom ot 
a magneto element must have at least 8 neighhommg 
atoms of the space' lattice at eepml distances fiom it 
Accoieling to the anthoi ail examination of magnetic 
elements furnishes no ilmct contradiction to this law 
But when magnetic a iron passes into non magnetic 
fi lion oi magnetic a nuke I into non magneto ft nukel 
between 700 and 800 (. thoie is no distinct change 
in the' space lattice of cithc'r Alloys ot two of the 
magneto elements noil nickel, and cobalt aie some 
times non magnetic although the space lattice suggests 
by Hetsenhc'ig’s lule that the'v should be magnetic 
On the other hand iron pyntis and magnetite are 
both magnetic, although they do not conform to the 
rule At piCHent theicfon we appeal to have no 
satisfaetoiv explanation of the oiigm of magnetism 
Ausorition or Pi nfth \ti n< Radiation — The 
only method ve t dev ised for anah sing the sjicctrum of 
tho cosmic lavs is to find bv experiment how their 
intensity falls oft in their passage tlimiigli matter and 
then to calculate the wavi lengths winch oonespond 
to tho observed coefficients of absoiption h\ making 
use of some specific theoiy of the mterae tiou between 
radiation anei eleitions fho two pnncipal absorp 
tion foi mul i which have been employed are those 
associated with the names of Piof A H < ompton and 

of Dr Diroe , hilt lecentlv a relation with a hotter 
theoretical basis has been (imposed bv Klein and 
Nislnna (soe Naturf vol 122, p 308) In inter 
preting tho absorption cuives it ib also neceasaiy to 
consider pree isely what is logisteiod by a 7 rayclectro 
scojh) and a new analysis of the problem by L H 
Gray (Proieedings of the Royal Society vol 122, p 847, 
leb 4) in which all of these factois have bewi taken 
into account, has shown that tho wave lengths which 
had previously been accepted as correct are probably 
in neeel of considerable revision I ho formula of 
Klein and Nishina is not only the most satisfactory of 
the three theoretically, but it also agrees best with the 
somewhat meagre data whic h are av ailable concerning 
the absorption of 7 rays of known frequency If this 
is adopted, the principal rays in the spectrum of the 
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penetrating radiation work out to be of even shorter 
wave length than Prof Millikan and Dr Cameron had 
supposed, and have quanta of 90, 360, and 920 millions 
of electron volts respectively The last number 
corresponds to the annihilation of a mass almost 
exactly equal to that of a proton, whereas Prof 
Millikan and Dr Cameron had suggested that it arose 
from the catastrophic condensation of a number of 
hydrogen nuclei and electrons to form the nucleus of an 
atom of silicon, magnesium, or aluminium 

Radio Acoustic Position I indino — In order to 
construct the nautical charts used in the naviga 
tion of ships it is essontial that accurate hydiro 
graphic surveys bo periodically mado In this way 
sunken rocks, reefs, and wreckage are accurately 
charted One of the methods, developed during the 
War, of locating objects is to utilise the difference bo 
tween the speed of radio waves and undor water Bound 
transmission Many difficulties had to be overcome, 
such as the failure ot sound to carry under certain con 
ditions and the interference at shore stations The 
U S Coast and fleodetu Survey has published a 
useful booklet (Special Publication No 146, price 
20 cents) giving a clear and full account of the method 
and details of the instruments used by tho survey ships 
operating on the Pacific Coast of the United States 
Radio acoustic control has been used for the last four 
years and has proved of great value It can be used 
regularly up to a distance of 70 miles from the shore, 
but in special cases it lias been used at 200 miles It 
is independent of fog, but during storms the noise of 
tho waves breaking on the beach sometimes causes 
difficulty J ho under water sound is obtained by 
exploding a bomb, and tho noise is picked up by a 
suitably placed roioivor connected through an ampli 
fior to a relay, both the sound ami the radio signals 
being amplified A chronograph with two pens marks 
the instants when the sound and tho radio signals aie 
received The time taken by the sound travelling 
through the water to two stations on the (oast is ob 
served Hence since the velocity of sound in sea 
water of known salinity and at known temperature 
is given by tables their distances can be found and 
the ship’s position obtained Sometimes the noise 
made by fishing boats anchored near the sunk hydro 
phone makes it impossible to distinguish which are the 
bomb noises The only remedy is to remove the boats 
Another source of trouble was traced to fish bumping 
against the hydrophone box and to crabs climbing 


Chemical Effects of Cathode Rays — The 
J oumal of the Arru ncan Chem ical Society for December 
( ontams throe papers on the chemical effects of cathode 
rays The first two jiapers, by A L Marshall, doal 
with the formation of ozone anil the union of hydrogen 
and oxygen effected by cathode rays from a tube 
operated at 200 kv and 0 001 amp Cathode rays 
bring about the ozonisation of oxygen and also the 
decomposition of o/ono, the reaction taking place 
entirely m the gas phase A steady state is reached 
corresponding with a concentration of 1 molecule of 
ozone to 1700 of oxygen The silent discharge pro 
duces a concentration of l in 12, but has a much 
smaller decomposing effect than the cathode rays 
The reaction is uninfluenced by the nature of the 
walls of the containing vessel In the reaction 
between hydrogen and oxygen brought about by tho 
rays, it was found that the primary products are 
hydrogen peroxide, water vapour, and ozone The 
rate of formation of the peroxide is independent of 
concentration, whereas the rates of formation of 
water vapour and ozone, which parallel one another, 
are both changed by variations in concentration It 
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is suggested that both water vapour and ozone are 
produoed by the same primary mechanism The 
third paper, by W 1 Busse and F Daniels, is con 
oemed with the chemical effects of the rays on oxygen, 
air, nitric oxide, and carbon dioxide These effects 
were expressed as the ratio of molecules produced 
per electron crossing the cathode ray tube, and were 
nitric oxide decomposition 230, ozone from oxygen 
100, ozone from air 44, nitric oxide from air 14, 
carbon dioxide decomposition 3 The results desenbed 
in all three investigations show that there is a close 
similarity m the chemical behaviour of cathode rays 
and a particles 

Atomic Weight Repobts — Since the International 
Commit too on Atomic Weights has not provided a 
table since 1921, the Report and Table of Atomic 
Weights prepared by the Sub Committee of the 
Chemical Society (Journal of the Chemical Society, 
pp 216 219, 1929) and those prepared by the Cerman 
Atomic Weight Commission (Benchte, vol 62 pp 1 23) 
afford an interesting basis for comparison It is satis- 
factory to note that of tho eighty four elements tabu 
lated, only fourteen differ in more than one unit of 
tho last significant figure in the hoights assigned to 
them by the two tables Of these, the more important 
are carbon, sodium phosphorus, and arsenic, for which 
the English Sub Committee adopt the values 12 003,, 
23 000, 30 98,, and 74 93, respectively (last figures 
are uncertain), on the basis of the results obtained 
by Aston with the mass spe< trograph , the German 
values are 12 000, 22 997, 31 62, and 74 98 respectively 
*or magnesium (24 30, 24 32— tho English value is 
given first in each instance), calcium (40 09, 40 07), 
chromium (52 04, 52 01), manganese (54 95 54 93), 
niobium (93 3 93 5) gadolinium (157 0 157 3), and 
tantalum (1813, 1815), the English value is that 
recalculated by F W Clarke in 1919 sinco when 
there have been no new determinations There re- 
main silicon (28 08, 28 06), copper (63 55, 63 57), and 
thorium (232 15, 232 12), with which there is no mi 
mediately obvious reason for the slight differences 
Interesting features are, in the Geiman Report, the 
provisional atomic weight 188 71 for the newly dis 
covered element rhenium (Re), which has been investi- 
gated by Walter and Ida Noddack, and in the English 
report the arrangement, for the first time in an annual 
atomic woight table, of the elements in the order of 
their atomic numbers 

I lames in Nitrous Oxidf - -The normal infra red 
spectrum derived from a flame is usually that of the 
products of reaction and not of the reacting gases 
This may arise from the fact that in most cases the 
Buppoiter of combustion is oxygen or air, which are 
without charactori8tio infia red spectra In the 
Journal of the Chemical Society for January, Bailey 
and Lih dosenbe experiments on tho emission spectra 
of gases burning in nitrous oxide In the case of 
carbon monoxide and coal gas the anticipated spectra 
of watei vajiour and carbon dioxide were found, but 
a different result was obtained with hydrogen The 
flame of a mixture of this gas with nitrous oxide is 
very complex and consists of at least five zones, but 
the normal type of spectrum due to water vapour is 
shown When, however, a hydrogen jet is burned in 
nitrous oxide, a now spectrum appears, some bands of 
which appear to correspond with known absorption 
bands of nitrous oxide This new spectrum is not 
exhibited by carbon monoxide or coal gas in either 
mode of burning, and is probably due to some form 
of stimulation by burning hydrogen molecules It 
does not apjiear in the coal gas flame and is then 
probably inhibited by the carbon monoxide present 
Hence the stimulation is probably not merely thermal 
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British and Foreign Ammeters and Voltmeters 


all electrics generating and distributing stations 
large numbers of ammeteia and voltmoters are 
fixed on the switchboards so that the attendants 
can see at a glance how the various electrical machines 
are working The manufacture of these instruments 
is quite an important industry, and we are glad that 
the manufacturers in Great Rntam are thoroughly 
aware of the necessity of continually improving the 
design and accuraoy of their instruments in order 
to meet foreign competition One sometimes hears 
from an engineer that a particular foreign instrument 
maker makes the best instruments, but there is no 
general agreement as to which foreign firm makes the 
‘ best,’ or in what respeot these instruments are 
better than those made in Great Britain An m 
vostigation was therefore initiated by Borne of the 
members of the British Scientific Instrument Research 
Association to find out whether there was any 
foundation for those rejiorts It was thought also 
that a careful comparison of the types of instru 
mont8 made in America, Europe, and Great Britain 
would be of value as it might suggest to makers 
improvements in the design of their instruments 

To bring tho inquiry within manageable limits, it 
was decided to restrict the investigation at first to 
permanent magnet moving coil instruments and we 
have received a synopsis of tho detailed report 
circulated to members of the Research Association 
lor obvious reasons tho names of tho manufacturers 
are not mentioned, but the instruments aie classified 
under the 1 leadings of British and foreign and a 
c ritical and impartial account is given of their design 
and jierfonnance 

The manufacture of these instruments has lasted 
over so many years that the general lines of their 
design have bocome almost universal To obtain 
certain characteristics, however, different methods 
are adopted, and it is necessary to mako compromises 
at almost every point in their manufacture, the in 
strument being judged on the general * balance ’ 
obtained Users of instruments have generally 
definite preferences due to a liking for some parti 
cular detail in the design Not infrequently these 
preferences have no specific foundation and are 
merely personal 

The instruments tested for the Association were 
‘ dial type ’ switchboard ammeiers and voltmeters 
varying from six to eight inches in diameter Thoy 
were examined for rapidity of indication, accuracy, 
effect of temperature, internal construction, nature of 
the spnngs and of the magnetic system, appearance, 
and kind of pointers and dials used 

In some of the instruments examined the damping 
was much too small When switched into the circuit 
the pointer moved over the scale in its first swing 
and struck violently against the stop at the upper 
end of the scale In some eases, also, there was a 
tendency for the pointer to stick at the upper end of 
the scale In other cases the pointer oscillated for 
some time before coming to rest The conclusion is 
arrived at that in the best instruments the damping 
should be almost but not quite critical , that is, that 
the pointer should swing slightly beyond its final 
position but return rapidly to it 

Of the instruments examined, 60 per cent wore 
accurate to within 1 per cent, 30 per cent had errors 
between 1 and 2 per cent, 8 per cent had errors 
between 2 and 3 per cent, and one instrument had 
an error of more than 9 per cent The general level 
of the accuracy of the British instruments was at 
least as high as that of the foreign instruments 

No 3097, Vol 1231 


The instruments were affected in very varying 
degrees by temperature Some of them were specially 
compensated for temperature In one of the British 
instruments the compensation was practically perfect 
from 10° to 50“ C , the sensitivity of the instrument 
being constant to within one or two parts in one 
thousand over this range It appears that com- 
pensation for temperature can be provided to a satis- 
factory extent by a proper choice of the materials 
used in the moving coil circuit, control springs, 
shunt, eto The arrangements for zero adjustment 
were very varied In one case it was necessary to 
open the front of the instrument case to make the 
adjustment but in another the ai rangement w as very 
neat and efficient 

The practico of fitting resilient supports to the 
jewels is to be commended, as it affords considerable 
protection against the risk of damago due to vibration 
or mechanical shock The instruments of two 
British manufacturers who follow this practico have 
a distinct sujienority in this respect over all the 
others Some of the manufacturers use topper wire 
for their coils and others aluminium J he use of 
aluminium has certain advantages, but it is difficult 
to solder Phosphor bronze springs were used by 
all tho manufacturers for their instruments Only 
in two of them was the position of tho zero i catling 
of tho [winter found unchanged after they had been in 
circuit for seventy tw o hours Tho pomtors came hat k 
to their oiiginal zero positions after intervals varying 
from a few minutes to twenty four hours It was found 
that instruments with large air gaps in th< ir magnetic 
circuits were not necessarily inferior to those having 
smaller air gaps It is necessary huwevei , to main 
tain a proper relation between tho magnetomotive 
force of tho magnet and the reluctant e of the magnetic 
circuit 

So far as tho external appearance of the instru 
monts is contented, it is best that only the scalo and 
the pointer should attract the eye Full white dials 
and bright lacquered brass casts are not desirablo 
It was found that certain scales were oasior to read 
than others, and this was attnhuted to a better 
balance between tho thickness of the gradations and 
their height Tho instruments were not tested to 
determine the extent to which their indications were 
affected by external magnetio fields We think that 
this was a pity, as many switchboard instruments 
are senously affected in this way It is stated how- 
ever, that inspection of the instruments showed that 
some would bo affected much mote than others 

In conclusion, the report Kays that the best of the 
instruments examines), both British and foreign, 
were well suited for the purpose for which they were 
designed Two pairs of instruments of British 
manufacture were open to criticism m respect of 
certain details of constriction, and two pairs of 
foreign instruments were distinctly inferior both in 
design and construction None of the instruments 
showed an outstanding aupenority ovei all the others 
in every particular If the instruments are placed 
in order of merit as assessed on some particular 
criterion of excellence, the instrument placed first 
would m many cases be a British one Certain of the 
British instruments examined would oceiipy high 
positions whatever criterion were chosen The con 
sistently high positions occupied by certain British 
instruments m the tests described above leads to the 
conclusion that the best known British instruments 
of the kind examined are quite equal to tho best 
known corresponding instruments of foreign origin 
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The Timber Resources 

ACTING under a resolution of the Imperial Confer 
J ‘ enco which sat in London in 1928, an Imperial 
Economic Committee was apiwintod consisting of 
nominees of Great Britain, the Dominions India, anil 
the Colonies and Protoi torates The Imperial Con 
ferenco directed the Economic Committee to prepare 
for the ( onsidoration of Government a list of raw 
materials suitable for mipurv on the lines of the Com 
mittee’s lepoits dealing with foodstuffs In 1927 the 
Governments of the Empire agroed that the Com 
mittoo should prepare such a report on timber ThiB 
report (Rep of Imp tconom Committee — Tenth Ke 
port— Timber I ondon il M Stationery Ottlce, 1928) 
has been recently published It is based on the ex 
animation of a numbei of witnesses lepieHenting pro 
ducing, marketing, and manufae tunng interests , and 
on the expressed opinions of experienced officials and 
scientific workers 

Tho authois of the report give their reasons for ton 
fining themselves to timboi and omitting other 
forest pioduce in the lol lowing We have ext luded 
fiorn oiu enquiry the w ide lange of articles frequently 
dosciibod as ‘ minor forest pioduoo ’ unhiding grosses 
canes gums and tanning mattiials Wo have only 
referred to the nnpoits into tho United Kingdom of 
manufai tilled wood of wood pulp and of cellulose foi 
the puipost of militating tho total demand made by 
tlie IJnitid Kingdom on tho snouts of wood supplies 
Wo took some ovidi net on the impoit trade in manu 
fai turisl wood but found (hat this iiiisod voiy laige 
issues an examination of winch would havt pieveuted 
the pioduttion of this it poll in time for tho foith 
coming I' oriHtiy ( onfoience Wo then foie tlctmctl 
it advisable to (online this Itopoit to tho law mateiial 
— tunhei The timbti tiade is a veiv important one, 
and the Empne lesourtt s nio i xtensivt anti vanttl ” 

One of thee hiof points pen haps of etpuil interest and 
impoi lanct which cmorgps fiom tho evidence taken by 
tho Committee, is the difference of opinion on tho sub 
met of woild tirnbei supplies of softwoods whieh exists 
between the members of the tunbei trade and foiest 
authorities ‘all the world over’ as the Committee 
expresses it— although it is doubtful whether them is 
such a universal e onsensus of opinion as this state 
meat would apjicar to indicate However the foiest 
authorities are said to legartl the world supplies of soft 
woods with anxiety, wheieas the authors state ' We 
must howevei, rerun! the fact that in the ionise of 
our enquiry wo have not found this feeling of apptc 
honsion shim d generally by the memhi rs ot the lunliei 
tiade in the United Kingdom Adequate supplies 
have always been readily available in the past, and it 
is possible that the tiade has been lulled into a feeling 
ofseouritv foi tho futuie wlutli thi woild position may 
not wariant The commercial point of view is that a 
scarcity of supplies will adjust itself by an in< rtaso of 
prices whifh will bring wit Inn an economic tadius 
flesh foiest areas hitherto untouched ’ Many forest 
officers would say that the local timber traders have as 
good knowkslgi of the local foiests’ resources as they 
hav e themselves il is at least open to doubt whother 
tho statement in the leport that “ tho outlook is more 
fully realised by those toneernod with organised foiest 
management and conseivation ” can be accepted 
without considerable reserv ations 

Although the examination of forest resources does 
not fall within the purview of the Committee in the 
present rejiort, tho necessity for systematic invostiga 
tion of the rate at whieh tho softwood icsources 
of the world are being depleted is strongly urged It is 
well known that Canada contains practically the only 
supply in the British Empire of such rnatenals, and 
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of the British Empire 

I probably the estimates of existing amounts are fairly 
trustworthy The remaining lesources are chiefly in 
European countries, and “systematic investigation” 
into tlu ir rate of depletion is not a practical possibility 
We havo to rely upon published figures — trade and 
otherwise , and on reports and information with which 
the officials of these countries courteously supply us 

The second point in tho i epoi t is of Ftnpire import 
ance, and in it is embodied tho entire value of statistics 
on Empire resources The authors write “ If the 
interest of the timber tiade and of the general public 
is to be enlisted for the conservation and develop 
ment of the Empne forest resouices anel the lesser 
known vouches of Empire grown timber are to secure 
wider utilisation statements regarding the world and 
Empire position must lie supported by statistics based 
on pieciso knowledge and not on information of a 
geneial character ” Tills goes to the root of the whole 
matter 

bor tho first British Empire b orest ry Conference, 
held in London in 1920 a tabular form was diawn up, 
it is believed in London and sent to fort st authonties 
in coiuitries of tho British Empne asking foi estimates 
of the total fortst resouices of these regions distill 
gmshing areas containing merchantable timber (ex 
plmtabie forests) from non mi r« liantable Some of 
the foiest authorities produced figures foi which th< v 
accept! d no rtsjwnsibility , others refrained In 
Canada, at the Conference held in 1923, the some re 
quest was put foiwaid, and in the report here under 
h view the authois state lhus it is antic mated that 
in the autumn of the cuuerit yoai [i e aftei the meeting 
of the I* inpuo bore st Conferent e in Australia] mfonna 
tion on the tunbei resource's of the Empire will bo 
foi the oimng more complete than any ut piosent a\ ail 
able” This latter is a possibility Hut tho statistic s 
‘ will not ho based on piense knowledge ’ which is 
what tho Economic Cominittoo lightly demands How 
could they be 1 When a e oiLservator of forests, in 
ehaige of one of the Empne piovinus containing ex 
tensive 1 1 epical and sub tiopical forests, receives the 
foim alluded to above he sends copies to Ins seveial 
divisional officers The se men may have e hargo of an 
area of anything from 600 to 2000 sq miles of forest 
(oi more ) in many cases much of it unknown and un 
explored They havo a staff small in size? and pat tiallv 
trained How are they to pioduce any figures of 
stocking, citlic r in jiroportion of species oi volume per 
unit of area ? Even tho map areas of the forests are 
pei hups only rough ones To anyone who has held 
chaigo of sunilai areas the possibility of obtaining any 
figures but those based on guess wotk will be per 
fectly obvious \et a laige proportion of the tiopical 
and sub tiopical forests of the Bntish Empire are in 
this position Veiy much stronger Gained staffs and 
opening up of the forests will be necessary be fore the 
value of the returns ein the tirnbei resources of tho 
b mpue are basesl on “ precise knowleelge ” as against 
“ information of a geneial character ” Outside the 
Empire there are extensive areaH of tropical and sub 
tropical finest (in South Amei ica ( foi example) which 
arc as yet under no true forestiy management at all 

We aie in full agreement with the writers of the 
rcpoit “that it may be found nocessary to make 
arrangements for the systematic collection and re 
vision of World and Empire consumption in relation 
to supplios ” But the prunaiy basis foi those prepar 
ing reports in London and suggesting work to be 
earned out, at any rate whore forests and forestry are 
in question, is to remember that the unit of area is the 
square mile, tho type of forest tropical or sub tropical, 
the vegetation often dense and difficult to get through, 
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whilst the topography of the ( ountrysule often offoiu 
considerable obstacles to easy or rapid travelling The 
voting British forest officer minds none of those things 
But knowledge, a trained staff, plenty of time (which 
entails much larger staffs), and an adequate equip 
mont are required if the figures obtained for the total 
foi'est resources of the Empire (even for merchantable 
timber) are to be of a practical valuo We find no 
reforence to this part of the problem in the report under 
review 

The suggestion for co operation amongst the owneis 
of woods in Great Bntain for improving then wood 
lands and in marketing the produce are to the point 
also on the important subject of the introduction ot 


new Empire hardwoods on to the home markets In 
this latter matter the forest officer is practically 
powerless It is a question foi the timber merchant, 
and as tho writers of the report rightly say, the intro 
cluction of new timliers ‘involves usk and expense 
which txpoiters with or without Government aid, 
must bo prepared to undeitako”, and they add 
“ We advocate a policy of restraint in legard to tho 
numbei of varieties of new Empire timbers winch are 
coniunentlv introduced into the ButiHli market ” 
This it poit is a valuable piece ofuork coy era a wide 
range of outlook in tho timber problems of the British 
Empire and its pemsal may hi strongly icconnnended 
to all who are in any way internet od in timber supplies 


The Four Component System in Peace and War 


TAR FA FREETH, of Imperial Chenucal Industries 
-* ' Ltd honorary lecturer in the theory and pruc 
tico ot heterogeneous eqiulihria at University C ullage, 
London, gave his inaugural address on Friday, Mar 1 
on “ The Four (’omponent System m Peace and War ” 

The particular type of four component system with 
which Dr Frccith dealt is known as tho reciprocal salt 
pair, 01 as a double decomposition One of tho latest 
and best known examples of this is the lonversion 
saltpetre process, whereby potassium chloride and 
sodium nit into are concerted into potassium nitrate 
and sodium chloride The subject was developed 
along the linos of Woverhoffer one of tho pioneers of 
this held who published his paper about tlurtj years 
ago but the method of representation used to explain 
the original arguments was that developed by Prof 
Janecke of the lechmcal High School Hanover 

Ihe method of representation takes the form of a 
cube the base of which repiesents all the possible 
mixtures of tho salts whilst water is plotted vertically 
Considering the base of such a cube only, that is to 
say, the relative proportions of the salts, such base 
can be considered as being divided into four areas, 
each of wluch represents saturation with respect to 
one of the four suits undei consideration If by any 
means u solution can be obtained within an area 
representing saturation with respect to a particular 
salt, then generally speaking it is possible to obtain 
that salt in a puro condition 

The famous reciprocal salt pairs of commerce were 
then considered, particular attention being paid to 
the ammonia soda process which was developed in 
Great Britain by the late Dr Ludwig Mond Several 
other well known working processes were also dis 
cussed, notably the caustification of sodium carbonate 
by lime giving caustic soda All these old commercial 
prooesses were developed empirically, and it is generally 
found that current practice corresponds very closely 
with the optimum conditions predicted by a stringent 
theoretical treatment 

Reactions of this character played a vei y important 
part in the War Fixed nitrogen is essential for 
modem explosives, both for propellants and for the 
lugh explosives used for bursting charges m shells 
Until the War, the main Bource of fixed nitrogen was 
Chile nitre , treatment of this nitre with sulphtuic 
acid yields mtnc acid, which can be converted into 
high explosives like tn nitro toluene, propellants such 
as cordite, and by neutralisation with ammonia can 
be made to yield ammonium nitrate Germanv 
obviously could not depend indefinitely on the 
Chile supplies, so the Haber and the Ostwald processes 
were developed The Haber process makes ammonia, 
using coke, air, and water as raw materials , the Ost 
wald process, by burmng ammonia with a limited 
quantity of oxygen, oonverts it into mtnc acid After 
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these processes wcie once developed on a sufficiently 
laige stale Germany was automatically independent 
of any outsido supplies of fixed nitrogen Both pro 
cesses, moie especially the Haber process reqiured 
viry considerable advances in tec hnique 

On the outbreak of wai m M14 it soon bee ame 
manifest that immense supplies of fixed nitrogen 
would he Required by Great Bntain Fvc n assuming 
that the productive capacity milking nitric acid on 
the old lints would have been sufficient there whs 
a shoitage of toluene for the necessary quantity of 
TNT had that explosive been oxclusivelv used It 
was speedilv discovered that INI could he diluted 
with no less than four times its weight of ammonium 
nitrate without impairing the high explosive proper 
tics of tho mixture The supply of ammonium nitrate, 
therefore became of vital importance \ ord Moulton, 
the directoi of Explosive Supply, was faced with tho 
following dilemma Should he attempt to erect 
Haber and Ostwald plants of the necessary size or 
should ho attempt to make ammonium nitrate by 
doublo decomposition using Chilo nitrate as his 
source of hxod nitrogen? He decided on the latter 
course for the very good reason that lie considered 
the enormous calls on technical men of oveiy kind 
rendered it almost out of the question to develop what 
was, in Great Britain, an entirely novel profess 

Ihreo doublo decomposition processes weio used in 
the War period, and nearly all of them had been con 
siderod as technically impossible aftc r jiractical trial 
These processes were 

(1) Ihe ammonia soda inaction on sodium nitrate 
giving ammonium nitrate and sodium bicarbonate 
(2) Conversion of the waste ealuum chloride of the 
ordinary ammonia soda process into calcium nitrate 
by double decomposition with sodium nit late and the 
subsequent decomposition of the c alcium nitrate with 
ammonium eaibonate yielding ammonium nitrate and 
calcium carbonate (3) Double decomposition of sul 
phate of ammonia and sodium nitrate giving ammo 
mum nitrate and sodium sulphate This latter pro 
cchh, after initial failure, afterwards bocame sue 
cessful , it was worked on a very largo scale in Great 
Bntain and upon a still larger scale m the United 
States All these processes were developed both 
theoretically and practically in the research labors 
tones of Messrs Bmnner Mond and Co , Ltd , of which 
Dr Freeth was the head 

Finally, Dr Freeth paid tnbute to the extraordinary 
help which those engaged in developing this process 
hacl receiv ed from theoretical w ork of the Dutch school, 
notably of Prof Bchreineinakers in Leyden, while the 
germ of all the theones involved goes back to a most 
distinguished Amenoan mathematical philosopher — 
Willard Gibbs — probably one of the most detached 
men who ever lived 
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Fauna of the Paraguayan Chaco Swamps 

A SERIFS of papers on the fauna of the tropical 
swamps of the Paraguayan Chaco wero read 
at the meeting of the i inriean Society on Jan 3 
Messrs G S Carter and L C Roadie, m a pro 
liminary paper, dealt with the relation of the fauna 
to tho physioo ehomical conditions of the environ 
ment Those swamps cover large areas of the plains 
to tho west of the Paraguay River on the latitude of 
the southern tropic , those m the neighbourhood of the 
station of the South Amorican Mission Sooiety at 
Makthlawuiya (58° 18' W , 23°26'S )wero mvestigated 
They are shallow, frequently dry, and are filled with 
much aerial vegetation in all parts During eight 
months (October 1925-June 1927), observations were 
made at regular intervals of several characteristics of 
the water in the swamps The most striking observe 
tions wore (1) The high temporature which the 
surfuce lay ers of the water were sometimes found to 
reach (42° C ) , (2) the large quantities of phosphates 
always present (up to 10 mgm per litre), (3) the low 
tonsion of dissolved oxygon, not more than 2 3 cc 
per litre in tho surface layers, while below the upper 
4 8 in thoro was scarcely ever more than 0 2 o c per 
litre during tho hot weather This low oxygen content 
is believed to be due partly to the poverty of the 
aquatic flora, partly to the groat activity of decay 
at the high temporature, anil partly to tho absence 
of eonvoction currents caused by the coolmg of the 
surface layers at night r l he behaviour and dm 
tribution of tho fauna show that the shortage of 
dissolved oxygen in the water is the greatest biononuc 
factor 

Dr R Gurney submitted a report on the Dramhio 
poda of tho expedition Dr Cartel ’s collections include 
five spocies of which three appear to be undescribed 
l 1 our of them are Conehostraca, and uiclude the ro 
markable Cychsthrna histopi, which is found also in 
Africa, India, Ceylon, and Australia 
Ik Mr E Meyrick discussed the Microlepidoptera which 
were collected The nature of the rogion would prob 
ably not be very favourable to Microlepidoptera The 
number of species in identifiable condition is 32 , of 
these, 2 genera and 22 species aro described as new 
Of the remainder, 3 are horticultural pests introduced 
with their food plants, 1 a widely spread American 
insect, 2 are found also m the Argentine and 4 m the 
Amazon valley The new spocies are generally of 
Guiana and Amazon types 

Messrs Carter and Beadle described their observa 
tions on the habits and development of Lepuiosiren 
paradoxa The subsoil of clay, which occurs every 
where in the parts of the Paraguayan Chaco inhabited 
hy this fish, preserves water in the burrow used in 
dry weather, thus keeping its skin moist Oxygon is 
normally absent from the water surrounding tne nest 
of the Lepuiosiren, and the manner in which the 
respiratory needs of the eggs and young larv® are 
satisfied is discussed The normal rhythm of the eon 
traction of the pigment cells of the skin of the larv® 
at dusk and their expansion at dawn is preserved for 
some days when the larva are kept in the dark con- 
tinuously 

Dr J Stephenson dealt with the Oligochata 
Oligochseta have been collected from the northern and 
more remote part of Paraguay only twice previously, 
and then only m small numbers, hence the present 
collection contains a large proportion of new species 
Limicoline forms are in the majority A considerable 
part of the interest of the present collection lies in 
considerations of geographical distribution 
Dr W A Cunnington reported on the Argultd® of 
the expedition, which belong to the genera Dolops and 

No '3097, Vol 123] 


Argulus The two species of Dolops — Dolops striata 
(Bouvier) and Dolops geayx (Bouvier) — aro of interest, 
as certain specimens are larger than any hitherto re 
corded Tho single species of Argulus appears to be 
new to scionco 

Mr H VV Parker discussed the Amphibia and 
Reptilia which were collected Dr Carter’s collections 
< ontain two tadpoles and a half grown example of 
the fiog Ceratophrys Items (Budgott) The tadpoles, 
hitherto urulescnbed, have mouth parts of a kind 
unique amongst the Sahentia, and, as their food is 
exactly similar to that of some other sjieues of 
Ceratophri/s, this suggests that Items is not closely 
genetically related to the other members of the genus 
in which it is at present include! 1 


University and Educational Intelligence 

Cambridge — D J Watson, Downing College, has 
been appointed to the Frank Smart University 
Studentship in Botany J C P Miller, Trinity 
College, has been elected to the Sheepshanks Exhi 
bition 

The Chadwick Trustees invite applications from 
British subjects between twenty hvo and thirty years 
of age who are graduates of a British university or 
of equivalent standing, for two travelling scholarships 
of £400 each, to enable the holders to travel abroad 
during one year to study methods adoptod in other 
countries for the prevention of disease and the irn 
provemont of the publio health One scholarship 
will be for saiutary science and the other for municipal 
engineering Applications must be sent in before 
Mar 25 , full partieulars may be obtainod from the 
Clerk of the Chadwick Trustees at 204 Abbey House, 
Westminster, London, S W 1 

Parent teacher associations have so grown, says 
the United States Bureau of Education in the Novem 
bor issue of School Life, that they havo become one 
of the outstanding forces in Amerioan education 
Their members, numbering more than a million and 
a quarter, are organised under the guidance of the 
National Congress of Parents and Teachers, founded 
m 1897, for the promotion of a better understanding 
between parent and teacher with consequent eo 
operation between homo and school and appreciation 
on the part of all citizens of their resjKmsibility to 
the younger generation The Congress executive 
operates, with the help of the teacher members, an 
ambitious scheme of adult education in which it has 
the powerful backing of the federal Bureau of Educa 
tion and last September it promulgated a manifesto 
urging the supreme importance of universal education 
for parenthood In this document, which was pub 
lished in the October issue of School Life, it calls upon 
universities and colleges to develop special courses 
in this subject m their teacher training, extension 
and correspondence study departments, exhorts pubho 
librarians to organise special facilities for its study, 
and State and city school officers to plan for bureaux 
of parent education The Bureau of Education is 
supporting this movement by publishing a senes of 
nino articles by eminent authonties concerning 
parent teaoher associations in their relation to the 
children and to the schools of elementary, secondary, 
and higher grade The first of these, on the Congress 
programme of parent education, appears in the 
November issue of School Life Others will deal with 
pro school eduoation, the teacher, the parent and the 
eurnculum, recreation as a necessary part of home 
life, parents and the sex question, parents and high- 
school students, parents m higher eduoation, books, 
and parent education in the home 



March 9, 1929] 


NATURE 


395 


Calendar of Patent Record* 

March n, 1835 — A patent was granted to Robert 
Jupe, upholsterer of London, on Mar 11, 1835, for an 
improved expanding table 111 which the width was 
enlarged as well as the length, the principle being 
applicable to round or other shaped tables The 
table top was divided into a number of sections which 
could be caused by suitable mechanism to diverge 
from the common centre, the spaces thus formed 
being filled by inserting 1 leaves ’ 

March 12, 1839 — The patent granted to Job Cutler 
of Birmingham for an unproved method of construct 
mg chains for suspension bridges and other purposes, 
and datod Mar 12, 1839, is one of the rare cases in 
which a caveat against the grant of a patent was 
entered at the Great Seal, the last stage at which a 
patent could be opposed The Attorney General, on 
the evidence of John Farey, reported against the 
grant, but the Lord Chancellor overruled the objection 
and scaled the patent as of the original date 

March 13, 1561 — The patent granted to Philip 
Cockeram and John Bamea m 1501 for the manu 
facture of saltpetre affords tho first known mstance of 
an official specification or written description in con 
nexion with a patent for an invention, though the 
delivery of the description was not a condition of the 
grant It appears that Queen Elizabeth agreed to 
pay Gerrard Honricke, a German, the sum of £300 if 
ho would tea< h certain of hor subjects how to make 
saltpetre as it was made on the continent and would 
also give an account of the process in writing Tho 
‘ specification ’ was duly delivered to the Secretary’s 
office 011 or about Mar 13, 1501 Tho Queen there 
upon granted u patent to Cockeram anil Barnes for 
ten years, and transferred to them the obligation to 
pay Honricke the stipulated sum 

March 14, 1769— On Mar 14, 1709, within a few 
weeks of James Watt’s steam engine patent being 
scaled, a patent was granted to Francis Moore, draper, 
of London, whioh made Dr Small write to Watt 
“ Moore has taken out a patent for moving whool 
carriages by steam This comes of thy delays 
At this moment, how 1 could scold thee for negli 
gonoe ” Watt was not, however, perturbed by the 
information, and replied that Moore could not make 
a steam carriage without using his (Watt’s) patent, 
and that if he did use it, Watt would easily be able 
to stop him No specification was enrolled with 
Moore’s patent, and the only evidence of his un 
proved carriage shows a horse drawn vehicle having 
very large diameter wheels 

March 15, 1784 — The argand burner, the first not 
able improvement on the primitive oil lamp, was 
invented by Amid Argand, a French chemist living in 
London, and patented by him m England on Mar 15, 
1784 Argand was anticipated in France by Ambioise 
Lange, who had seen the invention in London and 
gave it to the Paris Academy as his own Later, 
the two joined foroes, and a French patent was 
granted m the two names, but this with other similar 
privileges was suppressed by the Revolution and the 
invention thrown open to the public Argand’s reason 
gave way under the series of misfortunes and he 
returned to England to devote the remainder of his 
life to an attempt to disoover the elixir of life 

March 16, 1744 — A patent was granted to Samuel 
Sutton on Mar 10, 1744, for a method of extracting 
the foul air from the holds and living quarters of ships 
through pipes heated by the ordinary cooking and 
other furnaces of the ship Sutton himself tells that 
he experienced great difficulty in getting the invention 
adopted by the Admiralty, but eventually it was in- 
stalled m a large number of H M ships 
No 3097, Vol 123] 


Societies and Academies 

London 

Royal Meteorological Society, Feb 20 — L H G 
Dines The Baker automatic release for dropping 
the meteorograph from a registering balloon at a {ire 
determined height — C K M Douglas homo aspeots 
of surfaces of discontinuity The more important 
prossure changes on weather maps aro due mainly to 
large scale horizontal movements at levels round 
about tho base of tho stratosphero, considered in 
conjunction with movements at lower levels The 
chongmg pressure fields cause converging and diverg 
mg movements, which influence fronts and produce 
inversions where tho air is subsiding — E Kidson and 
H M Treloar The rate of ascont of pilot balloons 
at Melbourne Atmospheru turbulence is tho most 
important tauso of departures from tho normal rate 
of ascent The greater the turbulence the greater is 
the moan height The turbulence duo to surface 
heating of tho air is more effective than wind turbu 
lenco m increasing tho rate of as< ont ui the lowest 
layers The bout turbulence is effective chiefly near 
the surface and in light wmds 1 ho rate of ascont is 
less in stable than in unstable air under the same 
conditions as to turbuleneo 

Physical Society, Feb 22 — L F Stanley The 
construction and calibration of a sensitivo form of 
Pirani gauge for the measurement of high vacua 
The gauge < onsists of a manometer and a compensator, 
tho one identical with the other, placed in the opposite 
arms of a Callendar Griffiths bridge , each consists, 
essentially, of a loop of 10 un of platinum wire of 
0 001 inch diameter, together with a compensating 
loop of 2 cm of tho same wire The symmotry of the 
cirt mt makes errors duo to thermoelectric effocts very 
small The gauge follows variations of pressure with 
considerable rapidity, and its rango of measurement 
is from 2 x 10 * mm to 4 x 10-* mm approxunately — 
Charles H Lees The free periods of a composite 
elastic column or composite stretched wire The froo 
periods of the longitudinal oscillations aro determined 
when both ends of tho column aro nodes when one 
is an antinode and when both are ant modes A 
graphical method of dealmg -with the probloms is 
developed — Allan Ferguson and J A Hakes A 
capillary tube method for tho simultaneous deter 
mination of surface tension and of density A 
capillary tube of radius r is immersed vertically to 
a depth A, in a liquid of density p. 1 ube pressure 
gph required to force the meniscus down to the lower 
end of the capillary and to hold it thore is measured 
If A, and consequently A bo varied, a plot of A against 
(A, -r/3) gives a straight line, from slope and intercept 
of which the surface tension and the donsity of tne 
liquid may bo inferred 

Cambridge 

Philosophical Society, Jan 28 --Sir Ernest Ruther- 
ford and J Chadwick Energy relations m artificial 
dismtegration Experiments on the disintegration of 
aluminium indicate that tho change of energy is not 
the same for each nucleus, but that it may vary by 
so much as 5 x 10* electron volts Henoe, either the 
mass of the aluminium nucleus or that of the nucleus 
formed in the dismtegiation mav vary by nearly 
0 006 mass units — R H Fowler An analogy for 
beams of particles of a reciprocal optical theorem 
due to Helmholtz — D R Hartree The distribution 
of charge and current in an atom with several electrons 
obeying Dirac’s equations The approximation is 
made that each electron can be treated as in a 
stationary state in the field of the nuoleus and the 
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remaining elettions, and further that thin field is 
spherically symmetrical An exact formula for the 
magnetic moment corresponding to a solution of 
Dnac’a ©filiation in a central field is given, and leads 
to Laurie's g formula when ‘relativity effects’ are 
neglected -N Feather and R R Nimmo The 
distribution of range of the o particles from radium 
C ' ami thorium C" Distribution turves relative to 
2134a partn loa from thorium ( 'and 729 from radiumC' 
showed that many more had ranges between 6 cm and 
8 cm of standard air than was expected, and that the 
excess of short range particles was much greater in 
the formei case than m the latter, where the results 
agreed satisfactorily with those of Briggs, obtained 
by the magnetic deflexion method R M Gabriel 
Some further results concerning the integrals of 
moduli of regular functions along curves of certain 


Academy of Sciences, Jan 28 V Grlgnard and 
Tchloufakt The a diacotylene hydrocarbons Hydro 
carbons of the type TU sC -CsC’R can be obtained 
in good yields by the action of iodine m ether solution 
upon alkyl magnesium com[RMimls, provided that the 
conditions laid down are closely followed In the 
fatty series, diiieiitme, dihexme, and diheptine have 
been prepared hv this method, and several aromatic 
hydrocarbons of the same type are also described 
Phemltriacetylone, C,H, - C = C - C 5 0-0 = CH, has 
also been prepared and its properties are given — 
Serge Bernstein Orthogonal polynomials — Auguste 
Lumitre, Mme R H Grange, and R Malaval The 
pH of arterial blood and of venous blood Measure 
menu by the electrometric method give pH values of 
7 85 for arterial blood and 7 50 for venous blood 
The mam cause of the variations appears to be tho 
amount of carbon dioxide present — Georges Birkhoff 
weus elected correspondant for tho Section of Geometry 
in the place of the late Ivar Fredholm, and Adrien tie 
Gerlache correspondant for the Section of Geography 
and Navigation in the place of the late Sir Philip 
Watts — Maurice Frlchet The distance of two con 
tingent variables — Lucien Firaud Bundles of con 
jugated networks Frank Loebell The generalise 
tion of a theorem of H A Schwarz — Nicolas 
Cioranesco The problem of Dinchlet for systems of 
equations of the elliptic type and the extension of a 
functional relation of M Hadamard — A Gay The 
movement of a cylmder in a viscous fluid — Jules 
Baillaud The determination of the galactic polo 
from the data of the selected areas — L d 1 Azambuja 
The use of the spoctro heliograph for the detemuna 
tion of the level of the vapours of the reversing layer 
or lower portion of the solar atmosphere — H Pilabon 
Rectification by purely metallic bad contacts A 
description of the phenomena observed using as 
rectifier two similar steel cyhndors separated by a 
thin layer of lycopodium powder or cork dust — Henri 
Gutton The enoct of a magnetic hold on the re 
sonance phenomena in ionised gases — P Salet The 
constancy of the velocity of light Arguments agamst 
the application of tho ballistic theory to the explans 
tion of the changes in the intensity of light in certain 
stars — E Darmois The rotatory power of tho 
tartrates of certain organic bases contribution to 
the study of strong electrolytes — A Smiti The 
allotropic modifications of phosphorus Remarks sup 
plementmg the author’s communication of Nov 29 
last, 8Dd cuticiam of the work of Nioolaleff on the 
same subjoot — W Swietoslawski A boiling point 
apparatus designed for researches under high pres 
sures A modification of an apparatus previously 
described capable of being used under pressures up 
to 2%«Afnospheres —A Zmaczynski A new modified 
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tion of a boiling point apparatus used for high pres- 
sures — M Prettre and P Laffitte The temperature 
of ignition of combustible gaseous mixtures The 
results given in an earlier paj>er on the tempera- 
tures of ignition of mixtures of air and hydrogen 
are much lower than those given by other workers, 
and tiiiH is attributed to the lower initial pressure 
adopted The present paper gives the result of the 
influence of the preliminary vacuum on the tempera 
ture of ignition — Mile Germaine Marchal The 
action of silica, alumina, and of kaolin oil barium 
sulphate Mile Jeanne L*vy and A Tabart Tho 
I relative affinity capo* ities of various radicals on tho 
j c ourse of the isomerisation of the trisubstituted othy- 
lono oxides — P Fallot The lelations of the sub 
Betic with tho Betic in the Sierras Tercia and Espufia 
— H Pollet Atmospheric electricity in the course of 
the sand storms of the north of China The electnc 
charge oil each dust particle is of the order of 100 
timeH the elementary charge of an ion - P L Violle 
and A Giberton The neutralisation of tho ohgo 
dynamic power of copper by solutions of electrolytes 
Application to mineral waters —Georges Truffaut and 
G Thurneyssen The influence of aitificial fight on 
the growth of tho higher plants A description of the 
lighting arrangements by moans of which normal 
beans and strawberries nave been produced The 
microscopic examination of the leaves of the straw 
berry plants cultivated in artificial light showed that 
they were normally provided with chlorophyll and 
that their palisade tissues exactly resembled the 
normal palisade tissue of plants raised m daylight - 
Charles Pontillon The existence of resins in Uteru/ma- 
tocystis nigra J Manquend Ihe alluvial formations 
of western Algeria after the inundations of 1927 — 
Lucien Daniel Tho accentuation and persistence of 
symbiotic adaptations in the Jerusalem artichoke 
grafted on the annual sunflower — Mile G Fuchs, 
J R4gmer, D Santenoise, amt P Vare A thyroid 
hormone regulating tho cerebral excitability — Paul 
Wintrebert Ihe liquefaction of the internal sheath 
of the egg in the urodelan Amphibia — Ren4 Fabre and 
Henri Simonnet The comparative study of the value 
of the biological test and tho physical test of irradiated 
ergosterol It appears to be premature to attribute 
to the biologically active product a definite absorption 
spectrum R Fosse and A Brunei A new ferment 
This ferment, named allantomase is found m various 
leguminous seeds and is characterised by its power of 
hydrolysing allantoin to allantoic acid 

Rome 

Royal National Academy of the Lincei, Nov 11 — 
T Levi-Civiti The motion of a body of variable 
mass — G Fubtm Further considerations on the 
transformations of Laplace, Ldvy, and Moutard for 
hvporsurfaces — G Abetti Anomalies of gravity and 
deviations of the vortical determinated by the Do 
Filippi expedition m Central Asia (1913-14) The 
results obtained by this expedition, taken in con- 
junction with those of the Survey of India to the 
south of the Himalayas and those of the Russian 
Geodetic Service m Turkestan and Pamir, Bhow that 
on these mountain chains the gravitation constant 
is usually m excess To the south and to the north 
it is, however, usually deficient, this being an indica 
tion of the probable equality of the conditions of 
compensation or non compensation in the Indo- 
Ganges plain and in the plains of Turkestan — 
F Vercelli Experimental considerations concerning 
certain geo electric methods — L Rolls and L Muza 
Concerning thallium photoelectric cells The pro- 
cedure reoently described by Majorana and Todeeco 
for the preparation of thallium photoelectric cells 
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was published by Holla in 1927 and has been patented 
Such cells have been successfully used by the Italian 
military authonties — G Ascoli The singularity of 
the solution in Dinchlet’s problem A sufficient con 
dition, not of purely geometrical character, but of 
ready applicability, is given for the validity of the 
theorem of singularity of the solution in Dinchlet s 
problem — F Sbrana A remarkable group of func 
tional operators Some of the essential results are 
given of the author’s recent investigations on the 
calculus of functional operators /(A) with A — ^ aiK ] 
t variable and real This method of calculus, known 
as operational or symbolic calculus, is finding increas 
mg application m the solution of numerous mathe 
matical physical problems of industrial importance 
or inherent to modem atomic physios — G Ahprandi 
Determination of the principal triplet (terna) — of 
Vitah — of a generic surface, considered as an auto 
polar terna of the geodetic cone — A M Bedanda 
The algebraic bodies of Galois - G Scorza Dragon! 
Concerning a differential equation — M Lelli 
Bemouilh’s theorem for homogeneous viscous liquids 
— R Calapso . A new transformation of isothermal 
surfaces — E Cech Observations on the quadrics of 
Darboux — G Ssnma New definitions of Hie canoni 
oal pencil — M Maggini Interferomotric measure 
ment of the effective wave length of double stars and 
its variation with the zenithal distance The inter 
ferometer is able to replace not only the micrometer 
where this is ineffective, but also the diffraction 
grating m the measurement of wave length, and the 
photometer in the measurement of extinction - 
E Adinolfi The influence of X rays on the structural 
conditions of bismuth and tellurium (3) When 
absorbed by bismuth during its solidification, X rays 
modify the structure of the metal, which exhibits a 
diminished Hall’s coefficient and becomes electro 
positive towards ordinary solidified bismuth Under 
similar treatment, tellurium also assumes a lower 
Hall’s coefficient, but is rendered electronegative with 
rospoct to ordinary tellurium When solidified 
rapidly from the molten state, both of these elements 
increase in hardness and acquire an increased specific 
heat, the latter change occurring also in tho case of 
solidification under the influence of X rays — O 
Occhialini Low voltage sparks as spectroscopic 
sources Tho procedure to be adopted to obtain 
these sparks, which are formed at a voltage of 220, is 
described — P Agostini Heats of formation of 
double cadmium potassium chlorides Tho heata of 
formation of tho compounds, KOI, CdCL, and 4KL1, 
CdCl„ are found to be + 3 05 (3 73) Oal and + 0 989 
Cal respectively — G Bargelhni and Lydia Monti 
« Phenyicoumanns Various a phenylcoumannshavo 
been prepared by the condensation of aromatic 
o hydroxyaldehydes with substituted phenylacetic 
acids — G Bargelhni and P Leone 3 5 -Dichloro 
phenetidine The best conditions for preparmg this 
compound by passing hydrogen ohloride through an 
alcoholic solution of nitrosopnenol (Jaeger’s method) 
are described, together with several of its derivatives 
— G A Barbieri New method for the volumetric 
determination of eobalt In the green liquids result 
mg from the decomposition of cobaltimtntes by hot 
sodium hydrogen carbonate solution, all the nitro 
groups of the cobaltinitrous complex are present as 
alkali nitrate, whilst the tervalent cobalt forms part 
of a cobaltioarbomo complex, to which the green 
colour is due If the liquid is introduced into per 
manganate solution acidified with sulphuric acid, the 
nitrous acid is oxidised Quantitatively m the cold to 
nitrio acid and the tervalent cobalt is reduced to the 
bivalent form, so that eleven equivalents of oxygen 
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are consumed for each molecule of the original 
cobaltmitrite These reactions serve as a basis for 
the volumetric determination of cobaltimtntes and 
hence of the two elements which can be separated 
quantitativelv as cobaltimtntes, namelv, potassium 
and eobalt — G R Levi Further investigations on 
catalysis with metals of the platinum group The 
catalytic decomposition of hydrogen peroxide by 
platmurn is greatly influenced bv the presence of 
other metals of the group Indium and, to a less 
extent, rhodium depress the catalysis, and palladium 
seems to act similarly to indium Possibly owing to 
a positive influence of the metal and a negative 
influence of the oxide, nithenmm is almost without 
effect on the catalysis Although the catalytic 
formation of sulphur trioxule is influenced only 
slightly and negatively by osmium, the decomposition 
of the peroxide is very markedly increased in the 
presence of this metal G Piccardi Tho Hdntgen 
levels of tho rare earths and the derivations from 
Moseley’s law - A Barchiesi Pondoral and histo 
physiological investigations on guinea pigs and 
rabbits subjected to injoctions of lipoid mixtures 
Injection of lipoid mixtures affects all tho organs 
and tissues examined and modifies the whole organic 
metabolism The results seem to sujiport Serono’s 
assumption that, possibly owing to their special 
chemical character, lqKuds form biological catalysts 
whioh induce many complex leactions — G Brunelh 
Biophysical nature of the pitted erosion of the arena 
ceous rocks of the Tyrrhenian coast Observations 
made at l ape Linaro show that the perforation of tho 
rocks is due initially to small shells of Liltorina 
punctata and L nerttoides, which attack tho rock at 
the points of least resistance \fterwards the action 
of tne waves affects further destruction of the roLk 
m the perforations mitiatod by the molluscs, so that 
the degradation is of mixed, biophysical chaiacter 
In cortain cases Patella also jilays a part in this 
phonomonon -S Ranzl Relations between organo 
genetic and histogenetic processes (Investigations 
on experimental morphology in the cephaloi>ods ) 
Considerations of phenomena relating to the develop 
ment of the embryos of cephalopoda indicate that, up 
to a cortain point, histogenetio processes are mde 
pendent of organogonetic processes This general 
principle is m complete accordance with many data 
obtained from experiments on tho culture of tho 
tissues of vertebrates, these showing that, for varying 
but usually short periods, the cells may retain their 
differentiation Aldo Spinto Regulative processes 
of the encephalic region of the embryos of A nura — 
T Term Regeneration and super regeneration of 
tissue and of organ in tho tail of adult urodeles 

Sydney 

Linnean Society of New South Wales, Nov 28 — 
G D Osborne (1) Tho Caibomferous rooks between 
Glennies Creek and Musolo Creek, Hunter River Dis 
tnct, NSW Comprise representatives of the Burindi 
Senes, a marine senes of Lower Carboniferous age, 
and tho Kuttung Senes, of Middle to Upper Carboni 
ferous age , the latter are at least 8000 feet in thick 
ness, ana have been subdivided into the volcanic and 
glacial stages The late Palieozoio diastrophism pro 
duced a basin structure and associated broad folding 
Connected with this movement there developed a 
series of normal faults, one of which — the Brushy 
Hill Fault — is of great importance Separating the 
Carboniferous rocks from the Permian strata is a great 
fault — the Hunter Overthrust, which is of later date 
than the normal faults —(2) The Carboniferous rocks 
of the Muswellbrook Soone District, with special refer 
ence to their structural relations This area described 
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is to the north of that discussed above and has similar 
stratigraphical and tectonic features In the north 
wost is the important Wingen fault, which cuts across 
the Hunter Ovorthrust It then strikes into the 
Carboniferous rocks, and is marked by a wonderful 
shatter zone, up to five chains m width — J R Malloch 
Notes on Australian Diptera No 18 An alpha 
betical catalogue of genera and species of Taohimd® 

• — A B Walkom Notes on some additions to the 
Qloaaoptena flora m New South Wales Descriptions 
of (1) a collection of small Qloaaoptena leaves whioh 
belonged to the late John Mitchell, (2) two terminal 
shoots (from the collection of the Geological Survey 
of New South Wales) which may possibly represent 
part of the plant whioh bore Qloaaoptena fronds, and 
(3) a collection of seeds belonging to Mr T H Pin 
combe Some of the latter resemble very closely seeds 
described from Upper Carboniferous and Penman 
rooks in Europe — Frank A Craft The physiography 
of the Wollondilly River Basin To the west of the 
Illawarra coast there is an area of plateau country 
forming the basins of the Wollondilly and Nepean 
Rivers Behind the coastal scarp over an extensive 
area this plateau has an elevation of 2000 2500 feet 
and is drained by the Eastern Wollondilly system and 
the Lower Shoalhaven This gives place in the west 
to a higher tableland, which rises from south to north 
The plateau as a whole presents a mature surface 
which is being cut up by stream erosion most 
markedly in the north 


Vienna 

Academy of Sciences, Nov 29 — E Smreker 
Anastomoses between the dentine channels and 
cement corpuscles in the chamois — K Menger The 
semi constancy of arc length —0 Wettitein Am 
phibia and reptilia from Palestine and Syria — F 
Heritsch Corals from the Carboniferous of tho 
Yeitsch in Upper Styna — H Hahn Continuous ex 
tension images — F Dehmer Irreducible oontmua — 
J B Niederl and R Casty New condensations of 
ketones with phenols (2) Further creeol phorones 

Dec 6 — L Moser and O Brandi The determina 
tion and separation of rare metals from other metals 
(13) Re exammation of the gravimetric analysis of 
vanadium and two new methods for its determination 
There are several lead vanadates , under certain con 
ditions first lead hexa vanadate and then lead pyro 
vanadate is formed Vanadic acid can be completely 
precipitated with mercury nitrate again under certain 
conditions — L Moser and F List (14) Separation of 
beryllium from the metals of the alkaline earths and 
from the metals of the ammonium sulphide and arsenic 
groups One way is by forming difficultly soluble motal 
tannic acid adsorption complexes, the other by hydro 
lysis of the beryllium ion by ammonium m trite and 
methyl alcohol — E Spilth and N Polgar A synthesis of 
non hydrated iso quinoline derivatives — A Skrabal 
The varieties of unstable intermediate substances in 
chemical kinetics Tho intermediates during the mam 
period of the reaction may be in equilibrium with the 
initial or with the final substances — F Hfllzl Buff 8 
substance and Bunsen’s salt Salts of tetrabasic hexa 
eyano feme acid with alcohol as base — W L Ayrei 
Generalisations of Jordan’s continua — G Btrgmann 
Axioms in elementary geometry — B Finzi Ants 
from Greece and the ASgean islands — D W Aden- 
samcr and F KHufel Land and fresh water mollusca 
from Greece and tho islands of the ^Egean — H 
Strouhal Land isopods from Greece and the islands 
of the jEgeeui — H Preisner Rhynoota from Greece 
and the islands of the -Egean 

Deo 13 — V Piettchmann New species of fish from 
the Pacific Ocean — F M Exner Dime studies in the 
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Co ur land sandhill tongue, with an appendix on nver 
meanders, clouds, and cyclones arising from friction 
eddies Sand waves are explained by horizontal 
eddies Small sand waves move rapidly, larger waves 
slowly — F Sigmund and R Uchann The catalytio 
splitting off of aloohol from acetals (preparation of un- 
saturated ethers) By using a clay catalyser at 200° 
250° , nickel not essential — C Doelter Reactions 
with blue rock salt — C Z switch- Ouenitz The de 
velopment of the human femur — W Figdor Cone- 
shaped loaves and the asexual multiplication of Bryo 
phyllum proltferum — K Fntsch Observations on 
flower visiting insects m Styna, 1908 — G Ortner and 
G Stetter Tho use of electronic valve amplifiers for 
counting corpuscular rays — E Guth Systems of 
linear partial differential equations of the first order, 
compatible with a given metric, especially Maxwell’s 
equations and Dirac’s equations for the electron — F 
Urbach The form of the absorption and emission 
bands in solids — A Zinke, W Hirsch, and E Brozek 
Researches on perylene and its derivatives (19) — K 
Funke, F Kirchmayr, and H Wolf Researches on 
perylene and its derivatives (20) — A Pongratz and E 
Pochmilller Researches on perylene and its denva 
tives (21) 
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The Natural History Museum at South 
Kensington 


Z OOLOGISTS, by an overwhelming majority in 
open meetmg, have expressed their sense of 
dissatisfaction at the present system of control of 
the British Museum of Natural History, which is 
mainly devoted to their science, and is regarded by 
them as their place of reference for all questions 
relating to the different species of animals This 
Museum is a branch of the British Museum, the 
home of which is at Bloomsbury, its chief func 
tion being the care of art and ethnological collec- 
tions and the maintenance of a Library It is 
governed by a Board of bfty one Trustees, of whom 
the Archbishop of Canterbury, tho Lord Chancellor, 
and the Speaker of the House of Commons are 
Principal Trustees 1 There is also a trustee 
appointed by the Sovereign, and twenty four 
official trustees Among these are the president 
of the Royal Society and the president of the Royal 
College of Physicians — the sole representatives of 
the natural sciences There are in addition nine 
representatives of families whose magnificent gifts 
have enriched the State Several distinguished 
men of science are mcluded, however, among 
fifteen trustees ‘ eh cted ’ by their colleagues on 
the nomination of tho principal trustees 
The trustees act through a standing committee 
of twenty members, which meets ten times a year 
at Bloomsbury and eight times at South Kensing 
ton This committee consists largely of the elected 
trustees “ appointed because they are known to be 
interested m the work as well as competent,” and 
it guides the administrative busmens of each 
museum in an efficient manner The direction, 
however, of a museum of natural history is very 
different from that of a picture gallery or an art 
musoum the problems which come before the 
governing body for solution require, therefore, a 
different kind of knowledge, and unless governed 
on different lines, neither institution can aohieve 
full success or have full scope for development 
Indeed, it is obvious that the policy of the Natural 
History Museum is controlled by its director, and 
his duty — to maintain its collections — necessitates 
the choice of a systematic specialist, a side in- 
creasingly separating year by year from university 
and industrial research To assist the ,direotor 
effectively, he requires a representative body of 
naturalists and industrialists as trustees , and such 


1 A full account of the method of governing the Mneeum It given In 
the very Interesting Memorandum preeented by Sir Frederio Kenyon to 
the Eoy si Commlseton on National Museums sod Galleries and printed 


402 


NATURE 


[March 16, 1029 


a body would not have the requisite knowledge or 
interest for the oare of the priceless collections at 
Bloomsbury 

Under these conditions it is necessary to consider 
the advisability of severing the bonds which bind 
the two sides of the British Museum together The 
director of the British Museum is the head account 
mg officer for both, and hence alone has access to 
the Treasury While preserving their connexion 
and governance, a separate accounting branch for 
the Natural History Museum was offered, but its 
then director refused, not wishing to be troubled 
while he had a building free from congestion, and 
a science at that time scarcely connected, even 
remotely, with publio health and industry This 
change might be made now, but, while certainly 
beneficial, does not go to the root of the matter 
Rightly or wrongly, naturalists have shown their 
dissatisfaction with the present arrangements by 
repeated memorials to the Government of the day 
during the last sixty years In 1866, while the 
collections were still housed at Bloomsbury, they 
presented a memorial to the Chancellor of the 
Exchequer in which they state their view in clear 
terms “ We are of opinion that it is of funda 
mental importance to the progress of the Natural 
Sciences m this country that the administration of 
the National Natural History Collections should 
be separated from that of the Library and Art 
Collections, and placed under one officer who 
should be immediately responsible to one of the 
Queen’s Ministers ” To this memorial twenty 
five signatures only were appended, but they 
were those of the foremost naturalists in the 
country, Charles Darwin, Huxley, Hooker, Lord 
Lilford, Wallace, and others — men of international 
renown 

The Royal Commission on Scientific Instruction 
and the Advancement of Science took evidence on 
this matter with great care The commissioners 
summarise the evidence they received by expressing 
their opinion in 1874, “ that the objections to the 
present System of Government of the British 
Museum by a Board of Trustees, as at present 
constituted, so far as relates to the Natural History 
Collections, are well founded , and we have been 
unable to discover that the system is attended 
by any compensating advantages ” They recom 
mended that the director “should be appointed 
by the Crown and undor the control of a 
Minister of State, to whom he should be im 
mediately responsible ” They also suggested an 
expert Board of Visitors, the members of which 
should be appointed for a limited period, but 
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be re eligible, and who should make annual 
reports to the Minister, to be laid before Parlia- 
ment 

Nothmg was done, and the Council of the British 
Association in 1879, a bill having been passed in 
the previous session to authorise the trustees to 
transfer the Natural History Collections into the 
new building at South Kensington, without any 
reference to a separation m governance, memorial- 
ised the First Lord of the Treasury to this end, but 
without effect The superintendent of the Natural 
History Museum was made direotor m 1885 with a 
comparative independence, which was revoked in 
1898 In 1908 a deputation, representative of 
zoology, botany, and geology, was received by the 
Prime Minister (Mr Asquith) and asked for a full 
official inquiry into the organisation of the Natural 
History Museum This was refused, as the trustees 
are a statutory body with whom the Government 
is powerless to interfere, an extraordinary position 
for a Prime Minister He sympathised with the 
view that the director should have a free hand in 
the management of his department, and promised 
to convey to his fellow trustees of the British 
Museum all that the deputation had suggested 
No alteration, however, was made 

In the meantime zoology has advanced by leaps 
and bounds It is no longer a subject of purely 
philosophical interest That the facts of heredity 
m man and animals are vital to the due governance 
of any State is now clear Fisheries to a large 
extent depend on the study of the development of 
fish and of their habits at different ages in relation 
to the physical and chemical conditions of the 
water in which they hve The study of wools, 
silks, and hides haB materially affected important 
industries, and all breeding is carried on for specific 
ends, for food, for transport, or for raw products 
of manufacture The microscopical study of uni- 
cellular animals has resulted m the amelioration of 
the lot of mankind m respect to malaria and many 
other diseases, and scientific measures are m force 
over a large part of Africa against sleeping sickness 
The Imperial Bureau of Entomology has its centre 
in the Natural History Museum, much of its work 
based on the national collections, and especially 
cares for crops so far as insect and other attacks are 
concerned Many molluscs are valuable as food, 
some for their shells, and the study of oorals and 
marine plants is necessary in respect to navigation 
m the tropics Indeed, there is to day the recog- 
nition that the study of animals is vital to man's 
civilisation and progress, and all our colonies 
employ specialists to apply the laws of their science 
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These laws are largely the aims m research at the 
universities, the understanding of the structure in 
relation to the manifold activities of the living 
matter upon which all organisms depend The two 
sides of this and of all sciences are inextricably 
bound, for progress in understanding must always 
precede scientific application 

Representatives of all these aspects of ammal life 
look to the Natural History Museum to catalogue 
and to store specimens for reference, and thore is 
not a single group which is free from their activities 
AU animals have fundamental points of relation 
ship, and it is commonly essential for an investigator 
to have to refer to a dozen or more forms in as many 
groups They are vitally interested in the Natural 
History Museum, and they cannot agree, to day, 
with Mr Asquith in 1908, that the trustees are 
“ equally cognisant of natural history and archaeo 
logy ” in the sense of knowledge of the needs of 
scientific and applied zoology They do not see 
how due representation of their present and future 
aims can be given without such a large increase in 
the body of trustees as to amount to a complete 
reconstruction They consider that the Museum 
in future will have to extend its activities into the 
held and to collect the animals it requires, if it is 
to maintain its utility A director brought up 
within its walls for twenty or thirty years will even, 
in the next decade, be necessarily out of touch with 
his fellow zoologists outside, yet it would be 
deplored if his post, which should be the ambition 
of every member of the staff, should on a vacancy 
be filled necessarily from outside 
With these views scientific men generally find 
themselves m cordial agreement They ask for no 
exceptional treatment, only for their affairs to be 
managed by a board of governors, which may be 
divided into those who have knowledge and judg 
ment in respect to their activities, and those who 
are interested m the successful prosecution of such 
for national ends We feel that there is no reason 
to perpetuate any form of governance by trustees 
or otherwise, if a better method can be devised 
Evolution is equally a law in organic science and 
in national affairs , and for the welfare of both, 
progress is essential No State is wise to refuse 
inquiry if any class of its subjects clearly demands 
it, and there seems to be practical unanimity here 
Fortunately, a suitable body for such investiga 
tion ib in existence — the Royal Commission on 
National Museums and Galleries , and the evi- 
dence submitted is so cogent and suggestive that 
we are confident it will lead to constructive con- 
clusions 
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British Floods and Droughts 

British Floods and Droughts By Dr C E P 
Brooks and Dr .J G lass poo le With an Intro- 
ductory Note by Dr Hugh Robert Mill Pp 100 
+ 2 plates (London Ernest Bonn, Ltd , 1928 ) 

10s 6 d net 

T HIS book will attract many readers by its title, 
and thev are not likelv to hi disappointed in 
its contents, which embrace entertaining accounts 
of notable floods and droughts in the Bntish Isles 
back to quite early times, together with a wealth of 
statistical data about rainfall fluctuations com 
pressed into a comparatively small volume In the 
rain rich climate of the Bntish Islands, flooding is 
perhaps a more familiar condition than one of 
drought, but, as the authors truly observe, the 
vicissitudes neither of one nor the other are any 
thing but mild compared with what occur in many 
other countries In fact, it would be true to Bay 
that the climate of these islands is well balanced 
or even tempered, not m spite of its vanabilitv but 
because of it, inasmuch as excesses in any direction 
rarely last long enough to pass from the stage of an 
ontortaimng diversion from the monotony of normal 
conditions into that of serious distress and danger 
In other words, the weather hero provides plenty of 
stimulus, physical and mental, at a smaller cost in 
life and suffering than is the case in some parts of 
the world 

After an introduction on the general subject of 
rainfall in the British Isles, Dr Brooks and Dr 
Glasspoole, experts m this subject, arrange the 
fourteen chapters of their book into three parts 
1 Great Rams and Floods , II Droughts , III 
Variations of Rainfall British floods are of several 
types The most familiar floods are the widespread, 
slowly rising river valley floods that may follow 
excessive rainfall at any season of the year, but 
most frequently in winter when melting snow may 
also be a factor The great Thames floods of 
November 1894, the Severn floods of May 1880, the 
Tees floods of September 1927, the Norwich floods 
of August 1912, the destructive thaw floods m the 
Scottish Highlands of January 1892, the histone 
Morayshire inundations of August 1829, are all 
outstanding examples of this class of flood The 
Norwich flood forms the subjeot of the frontispiece 
It was caused by a cyclomo downpour yielding 
8 inches of ram m 24 hours on the top of previous 
heavy rains 

Floods of the ‘ cloud burst ' type in association 
with summer thunderstorms are more localised 
but also more dangerous, for they rise suddenly 
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when 5 or more inches of ram come down m a few 
hours of storm, and the water seems to fall m a 
solid sheet The Louth disaster of Whitsuntide 
1920, when 22 persons were drowned, as a great 
thunderstorm burst over the Lincolnshire Wolds, 
was of this character A simdarly impressive storm 
took place at Driffield at the foot of the Yorkshire 
Wolds on July 3, 1892 Cloudbursts, however, 
have been peculiarly prolific m the mountainous 
districts of South Wales and along the bold Pennine- 
Cheviot backbone of northern England On J uly 2, 
1893, one such storm bursting over the wilds of the 
Cheviots ploughed up many acres of black peat on 
the desolate fellside of Bloodybush Edge, North 
umborland 

Of tidal floods, the most senous of modem times 
was that of Jan 0, 1928, on the east coast and up 
the Thames estuary, taking toll of fourteen lives ui 
London It was due to the combined factors of a 
spring tide, a severe gale in the North Sea, and an 
upper Thames charged with snow water In the 
Middle Agos when, according to Prof Otto Petters 
son, both the tide raising forces and the stormmess 
were at a maximum, tidal floods caused enomious 
devastation and loss of life on the North Sea coast 
both of England and Holland We have also floods 
due to the failure of dams, as when 245 lives were 
lost by the bursting of the Bradfield Reservoir, near 
Sheffield, on Mar 11, 1866 

British droughts appear to have lieen severe in 
the eighteenth century, but in modem times the 
worst droughts of a protracted character were 
probably those of 1887 in the north west of England 
and 1921 in the south east, when there was a great 
dearth of water and milk in many districts The 
great spring drought of 1893, however, was more 
acute while it lasted, many places in Kent and 
Sussex, as well as London, experiencing two or more 
absolutely rainless months Dry weather, while it 
lasts, can be very intense in the wet western parts of 
the British Isles, but it has more definite bounding 
dates without the periods of faltering rainfall before 
and after, which are sometimes so pernicious in the 
dry eastern parts 

The book contams useful information about the 
extreme variations of rainfall since the establish- 
ment of reliable rainfall records on an extensive 
scale, that is, from about 1870 Thus the highest 
annual rainfall total on record is 247 inches at the 
Stye Head, Cumberland, in 1923, and the lowest, 
10 mohes, at Margate, in 1921 , but the latter year 
was only the driest in the south east of England, 
whilst the former was nowhere near the wettest over 
the British Isles generally The highest two daily 
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totals, close to 9$ inches, both, curiously enough, 
belong to Somerset, the one dose at Bruton on 
June 28, 1917, and the other near Bridgwater on 
Aug 18, 1924 The longest duration of absolutely 
continuous rainfall, namely, 58} hours, is on record 
for Camden Square, London, between 1 pm on 
June 11 and 1130 fm on June 13, 1903 As 
the duration of continuous ram is an interesting 
and important aspect of climate, it is to be re- 
gretted that the authors do not warn their readers 
that the number of self record mg ram gauges is 
relatively small, and that it is unlikely that London 
really holds such a record In the hill districts of 
Britain where the rainfall is excessive, bad weather 
is often of a most unrelenting character Ram that 
will cease for an interval m the plains has there 
a way of simply altering its character, of changing 
its tune, so to speak, from heavy driving sheets 
to a teasing, drenching dnzzle, and back again, 
and it is highly probable that m the high hills 
sixty or more hours of continuous rain is not very 
uncommon 

The methods adopted by the authors for estimat 
ing the rainfall of the country to a good approxiraa 
tion in earlier periods when ram gauges were few 
are ingenious, whilst their treatment in the last 
chapter of the study of weather periodicities and 
recurrencios is cautious but suggestive The pen 
odic component in the make up of the weather is, 
as Capt Brunt has shown, small, and of very little 
use in forecasting , but the curves produced by 
Drs Brooks and GJasspoole permit of a hope, though 
not a foreoast, that the tide is about to turn, and 
that the not spell of years that has marked the 
first quarter of the century, and especially the last 
six years, will soon be broken, with a tendency to 
finer summers May we Bay, however, that we 
think the authors have been a little too insistent in 
their emphasis on the dismal side of ramy summers 
like 1924 and 1927 * Excessive summer rains are 
admittedly inconvenient and may worry the 
farmer, but they bestow lavish beauty upon earth 
and sky and play no small part in the making of 
“ England’s green and pleasant land ” The form 
and bghtmg of the clouds aqd the wild and fantastio 
sunsets in a ramy summer are incomparable 1 
Moreover, there are always plenty of delightful 
intervals and ideal days in the worst of summers 
if people would only choose to see them, and 
m this connexion the authors rightly point oat 
that the wet August Bank Hobday of 1927 gave 
the whole summer a reputation which it did not 
deserve 

L C W Bonaoina 
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Scottish Ornithology 

The Geographical Distribution and Status of Birds 
m Scotland By Evelyn V Baxter and Leonore 
Jeffery Rintoul Pp vh+425 (Edinburgh and 
London Oliver and Boyd, 1928 ) 16a net 

T HE feathered population of the British Isles 
has been subjected of late years to scrutiny so 
intense as to cause misgiving, and m some cases 
indignation, among such lovers of birds as are not 
specialists 

The conditions necessary for the satisfaction of 
the scrupulous framers of ornithological statistics 
imply the slaughter, euphemistically termed the 
‘ collection ’ or ‘ securing,’ of very many harmless 
birds In the Zoologist for January 1913, Dr C J 
Patten, m discussing the reported occurrence of 
four Redbreasts, Enthacus rubecula, at the Tuakar 
Lighthouse, remarked “ The birds were not cap- 
tured, and so these occurrences cannot carry the 
same weight that they would had the specimens 
been secured and forwarded for corroboration ” 

In their volume on “ The Geographical Distnbu 
tion and Status of Birds m Scotland,” Miss Baxter 
and Miss Rintoul are at pains to distinguish between 
the British and Continental forms of several species 
In regard to the Redbreast, for example, while they 
record the British form as resident in every part 
of Scotland except Shetland and St Kilda, the 
Continental variety is reported from only fourteen 
localities Now, whereas the difference between 
the two subspecies cannot be detected until speci 
mens are in hand, hundreds of Redbreasts must 
have been ‘ collected ’ to establish a fact not 
of first-rate importance We do not accuse the 
authors of a direct share m such slaughter, but 
their statistics are founded on the result of in 
dustry in that line on the part of others , and 
they inform the reader in the preface that “ a 
great deal of work remains to be done before we 
have a comprehensive knowledge of the status in 
Scotland of even our commonest birds ” 

We note with satisfaction that the authors observe 
timely reticence by withholding information about 
certain scarce birds, remarking that “ m some 
instances m the interests of birds themselves it 
has been necessary to suppress the localities where 
they breed , for example, the Greenshank in 
Southern Scotland ” It would have been well to 
observe the same precaution in respect to some 
other species — the Chough, for example, which 
formerly used to breed m many parts of Scotland 
but is now resident in two places only, where it is 
in imminent danger of extermination owing to the’ 
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hostility of jackdaws and the baneful industry of 
collectors 

The authors consider it expedient to comply 
with modem practice in duplicating specific names, 
and I suppose we must not attribute it to a deficient 
sense of humour whioh sanctions the diminutive 
wren to be heralded as Troglodytes troglodytes 
troglodytes , but surely injustice is done to the great 
pioneer of classification by adding (L) to these 
cumbrous titles Lmiueus was content to denote 
the wren as MotanUa troglodytes, and assuredly he 
would have disclaimed having laden the Grey 
Plover with such cacophonous polysyllables as 
Squatarola squatarola squatarola ! Clumsy nomen 
clature such as this causes the enemy to blaspheme 
and friends to complam In such cases as it may 
be desired to duplicate the specific name, this might 
be conveniently indicated by adding a numeral (2) 

The Buffet headed Duck, Clanguki albeola, is not 
mentioned in the volume under review, although 
Yarrell records a solitary instance of its occurrence 
m Orkney in 1841, and states that the bird was to 
be preserved m the Natural History Museum at 
Margate 

The foregoing frank criticism must not bo 
interpreted as unfavourable to what is a thorough 
pieoe of work, wluoh must have cost the authors no 
slight labour to compile and will prove vory useful 
I for reference Herbert Maxwell 


Crystal Physics 

(1) Lehrbuch der Knstallphysik (mit Ausschluss der 
KristaUopttlc) Von Prof Dr Woldomar Voigt 
Nachdruck der ersten Auflage erganzt durch erne 
spatero Arbeit des Verf assets und mit einem 
Geleitwort von Prof M v Laue (Sammlung 
von Lohrbiichern auf dem Gebiete der mathe- 
matischen Wissenschaften mit Emschluss lhrer 
Anwendungen, Band 34 ) Pp xxvi + 978 
(Leipzig und Berlin B G Teubner, 1928 ) 
41 gold marks 

(2) The Physics of Crystals By Dr \bram F 
Jofte Edited by Prof Leonard B Loeb 
Pp xi + 198 (New York McGraw Hill Book 
Co , Inc , London McGraw-Hill Publishing Co , 
Ltd , 1928 ) 15* net 

(3) Bibliography of Crystal Structure By Jared 
Kirtland Morse Pp xix x 164 (Chicago Uni- 
versity of Chicago Press, London Cambridge 
University Press, 1928 ) 15* net 

TT cannot be too strongly emphasised that crystal 

X physics is no longer a highly specialised branoh 

of physics, dealing with solid matter in what was 
Ll 
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formerly thought to be a comparatively rare state 
The new crystallography has shown, by the study 
of the interaction of X rays and solids, that the 
normal stable state of most, and probably all, solid 
matter ib essentially crystalline , that is, there is 
always a tendency for a group of ions, atoms, or 
molecules of the same kind to arrange themselves 
m the solid state m an orderly way Even such 
substances as stretched rubber and gelatm, and the 
fibres of our bodies, have given evidence of an 
orderliness m the arrangement of the units from 
which they are built This now outlook makes speci 
ally welcome the present volumes on crystal phvsics 

(1) Since Voigt’s" Lehrbuch der Krystallphysik” 
has been reprinted by the photomechanical process, 
it is identical, save for a few additions, with the 
original edition of 1910 Its outlook is therefore 
essentially that of classical crystallography The 
whole field is covered from geometrical and mecham 
cal to electrical properties of crystals There is, 
unfortunately, no mdex Naturally, for particular 
subjects one would look to other sources, such as 
Love’s “ Elasticity ” or the Geiger and Scheel 
“ Handbuch der Physik,” but there is no other 
book covering the work up to 1910 so well Tbo 
treatment is mathematical wherever possible, and 
there is for the research worker too little detail of 
experimental methods Nevertheless, this repnnt 
is of value, and smee the original is so comprehensive 
and the outlook so classical , it would be much simpler 
to write an entirely new book than to revise 
Voigt’s monumental work In its present form it 
gives the research worker a good idea of the many 
types of research possible in crystal physics 

(2) In JoSe’s book we have an attractive account 
of twenty five years’ research upon certain prob 
lems relating to the elastic and electrical properties 
An invitation to give a course of lectures in the 
University of California was used as an opportunity 
to organise into a consistent whole the results of 
many researches earned out by Joff6 and his ool 
laborators The outlook is fundamentally modern, 
as can be seen by the opening of the first lecture, 
■where a crystal is defined as a regular arrangement 
of small units (atoms, ions, or molecules) The 
electncal theory of crystal lattices is developed, 
and it is pointed out that no more than the 10~ w 
part of the space is occupied by the electrons and 
nucleu, the crystal being regarded as an empty 
space with small charged particles distnbuted at 
enormous distances apart 

In the first six lectures it is shown how the 
general predictions of the electncal theory were 
oheoked both qualitatively and quantitatively by 
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a diverse senes of expenmental studies upon the 
elastic properties of crystals The fascinating 
aocount of these experiments admirably conveys 
the impression of research workers absorbed m 
their work and ready to adopt any tactics to solve 
their particular problems For example, no sooner 
is the X ray Laue method well established than it 
is applied to the study of the elastic limit (Lecture 
IV ) with results not easily attainable by other 
methods 

The remaining eleven leotures deal with certain 
eleotnoal properties of crystals in a way that gives 
the reader the thrill of research well and truly 
carried out For other research workers there is 
perhaps too httle of that important section of 
research laboratory, the library In the chapters 
on the mechanical properties of crystals, one looks 
in vain for such names as Carpenter, Elam, and 
Taylor The book must not, therefore, be used as if 
it were a summary of work so far done m the 
subjects Its title is misleading, since in the pro 
faco it is clearly stated that only a limited portion 
of the held of the elastic and electncal properties 
of solids is covered Some of the work, discussed 
would, however, otherwise bo available onlv in 
Russian The English is sometimes a little 
difficult , for example, a statement in the preface 
that “ all atoms of a crystal are in the same relative 
position ” is untrue, as it stands The most notable 
feature of the book is that Riich interesting and 
valuable work is presented so as to make the 
reader feel that he is himself discovering the facts 
with the research workers in the laboratory 

(3) We turn now to the third volume, which is 
published as the first Bulletin of the Crystal Struc 
turo Laboratory of the University of Chicago 
The greater part of this is a bibliography of publi 
cations on crystal structure and related topics 
published between 1912 and 1927 The classifica- 
tion is into sixteen groups according to the year of 
publication, and the papers of each year are 
arranged alphabetically under authors The title 
of each paper is given in English Joint papers are 
placed under the name of the author whose name 
appears first on the paper, but there are no cross 
references A set of reprints of one well known 
worker was used to test the completeness of the 
bibliography Four out of eight papers had been 
omitted, one from the Phil Mag , one from the 
J Chern Soc , and two from the Mm Mag , all 
well known journals In spite of this the bibho 
graphy seems to be very comprehensive, and its 
use will be very considerably increased when an 
mdex is provided in one of the later Bulletins 
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In order to make known (“ better known ” in 
the original) the work of the Crystal Structure 
Laboratory, the bibliography is preceded by an 
introduction which is largely made up of termmo 
logical inexactitudes and is often m questionable 
taste In one place a programme of investigation 
of the laboratory is given, consisting of a list of 
apparently every known type of work m X ray 
crystallography classified into four sections Wo 
are then actually told that “ already fundamental 
contributions have been published in the majority 
of these sections ” We need be m no doubt as to 
what these fundamental contributions are “ The 
most striking and important contributions of the 
Crystal Structure Laboratory to date have been m 
the solution of the structure of these two substances 
— methane and benzene ” The papers giving the 
solutions are reprinted in the Bulletin, and appear 
to be nothing more or less than interesting specula 
tions They certainly do not justify the statement 
that ‘ the structure of the benzene ring has been 
solved ” The crystal structure proposed for ethane 
is not oven hexagonal, and the paper suggests that 
the author is unaware of this disagreement with 
crystallographic evidence Moreover, the normal 
procedure of the X ray crystallographer is to reject 
a proposed structure if observed and calculated 
intensities of X ray reflections disagree Mr Morse 
prefers to suggest that such disagreements between 
his own proposed structures and the experimental 
observations of others “ may lead to a fundamental 
revision of our present simple notions concerning 
the scattering of atoms ” 

Apparently the only structure work that has been 
completed in the Laboratory is a determination of 
the space group of certain sulphates For this 
purpose the Laue method alone was used Whilst 
it is true that really able workers, such as Wyckoff, 
have used this method exclusively with great 
success, the tendency nowadays is not to rely 
solely upon one method There appears to be 
little point m equipping this Laboratory so fully if 
the full advantages available are neglected 
The thought of possible injury to the feelings of 
Mr Morse and the University of Chicago caused 
the reviewer to hesitate long before referring thus to 
the first publication of a newly established Labora- 
tory, but some expression should surely be given 
of the sense of injury produced in the, compara- 
tively speaking, poverty stricken research workerg 
in pure science m Great Britain when they see part 
of the world's research funds used m this way 
■while so many problems lack the support needed 
for their investigation W H Geoege 
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Sheep Production By Levi Jackson Horlacher 
(McGraw Hill Publications in the Agricultural 
and Botanical Sciences) Pp x+418 (New 
York McGraw Hill Book Co , Inc , London 
McGraw Hill Publishing Co , Ltd , 1927 ) 20s 
net 

This book is partly the result of the impetus which 
has been given to the sheep industry m the USA 
during the last five years, and its consequent reper 
cussion on the enrolments in courses on sheep 
husbandry in the American agricultural colleges 
It is written primarily for the sheep producer of 
America In consequence, its value to the British 
agriculturist is not excessive To the student 
of animal ecology, who may desire a rapid survey 
of the growth and distribution of the sheep industry 
in the United States, it will be useful The treat 
ment, while not exactly exhaustive, cannot be 
described as superficial A largo amount of in 
formation, hitherto only available in Bulletins and 
Circulars of the U S Department of Agriculture 
and in various publications from State experimental 
stations, has been gathered together under one 
cover, and made readily available by a satisfactory 
index 

The book is divided into four parts An intro 
ductory portion describes the history and dovelop 
ment of sheep production, anatomy (briefly), 
judging, and feeding and digestion General 
accounts of each are given, which, while adequate 
for the needs of the agricultural student, are of 
little use to the advanced worker Part 2 consists 
of an account of the general principles of sheep 
breeding, with a description of each of the breeds 
of American importance Part 3 deals with the 
establishment and management of a flock, having 
regard to the suitability of certain breeds and crosses 
for different localities and markets available 
Methods of production for mutton and wool are 
well and clearly stated, and this part will probably 
be of greatest interest to British readers The 
concluding part consists of a short glossary of 
terms connected with sheep and wool 

The book is, on the whole, well written, opinions 
are clearly stated, and logical reasons are offered 
for most of the conclusions drawn The illustra- 
tions, of which there are 137, are either diagram- 
matic or reproductions from photographs, and are 
mostly very good, although the American tendency 
to include landscape views, w hich either have but 
little bearing on the subject or mask its outlines, 
is evident in a number of them The publishers 
have done their part of the work m their usual 
satisfactory manner 

La chirme d’hier el d'aujourd'hui Par Dr A 
Kirrmann Pp vu + 148 (Pans Gauthier - 

Villars et Cie, 1928 ) 15 francs 
This is an interesting little book, which may be 
read with profit by the layman and with pleasure 
by the enterprising student of chemistry , so far as 
we are aware, it has no exact counterpart m English 
It is very successful w affording within a modest 
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compass a very readable general account of the nature 
and scope of modem chemistry, of the problems 
which the chemist has to face, and of his methods 
of attacking them in the laboratory In tracing 
the historical development of chemistry, the author 
rightly insists that “ nen ne pouvait ensuite mieux 
pr&nser le caractbre de cette scienoe que lYtude de 
son d6veloppement histonque, de 1’evolution des 
lddes directrices et de la description de l’ennchisse 
ment progressif des connaissances humames ” 

The work contains a short list of technical terms 
and thumb nail biographies of some fifty celebrated 
chemists of the eighteenth century and later The 
cognoscenti will appreciate the statements that 
among the qualifications of the successful research 
worker are une imagination active,” “ une grande 
habilet^ manuelle,” “ une patience sans homes,” 
and 11 une Erudition suffisante pour 6viter de 
s attaquer & des questions dej& rdsolucs ” We 
commend also to the attention of all optimistic 
candidates for the Ph D after nine terms’ research 
the closing sentence of this chapter “ Le travail 
de laboratoire peut Stre temblement ingrat et le 
momdre r^sultat exige une depense sans compter 
et de temps et d 'efforts ” JR 

Die Phyatk, 1914-1926 Siebzehn ausgeivdhlle 
Kapitel Von Prof 0 D Chwolson Aus dem 
Russichen Ubersetzt von Georg Kluge Pp 
ix +090 (Braunschweig Fnedr Vieweg und 
Sohn, A G , 1927 ) 35 gold marks 
This volume is similar m many respects to Prof 
Andrade’s “ Structure of the Atom,” both in its 
scope and m the obvious enthusiasm with which 
it has been wntten It partakes, however, rather 
more of the nature of a collection of mdependent 
essays, whilst it has a natural bias towards the 
German and Russian points of view Wntten as 
an appendix to Prof Chwolson’s general text book 
of physics, it had its origin m an attempt to 
summarise for Russian students the work done 
elsewhere between 1914 and 1922, when the country 
was isolated , how well it has succeeded may be 
judged from the fact that it has been translated 
into French as well as into German 
A commendable balance between theory and 
experiment has been maintained throughout, and 
there is a satisfactory selection of good figures and 
of tables of numerical data, whilst each section 
includes a bibliography PhysicB has advanced 
considerably since 1926, but even where much new 
ground has been broken, Prof Chwolson’s accounts 
of the older researches arc stimulating, and should 
be particularly valuable for physics students start 
mg for the first time on experimental research- 

Cambridge Observations Vol 24, Part 2 Cata 
logue of Zodiacal Stars for the Equinox 1900 0 
from Observations made m the Years 1900- 
1918 Pp vi +58 (Cambridge At the Uni 
versity Press, 1928 ) 5s net 
Sin David Gill indicated the importance of accur- 
ately surveying all the brighter stars in the zodiacal 
regiott, to render them available as comparison 
No 3098, Vol 123} 


stars for the moon and planets Of late years the 
value of such observations has been further em- 
phasised, since Prof Brown, Dr Spenoer Jones, and 
Dr Innes have all shown that very accurate deter- 
minations of the moon’s errors can be obtained 
from observations of the occultations of stars, 
provided that good positions of the latter are 
available The Cambridge University Observatory 
has been engaged since 1900, but with many inter- 
ruptions, m observing the stars m Sir David Gill’s 
list, and a catalogue containing positions for 1900 0 
of 2588 stars out of the 2798 in Gill’s list has been 
published The average number of observations 
of each star is about five , very few have less 
than three observations m each co ordinate The 
observations are not fundamental, but depend on 
Newcomb’s positions of the standard stars Mag 
nitude equation has been applied , it is nearly the 
same for all the observers, being in the mean 0 01 
sec for magnitude 4 5, and increasing fairly uni- 
formly to -0 08 sec for magnitude 9 0 

The Right Ascensions were observed by eye and 
ear up till 1914, and by chronograph m 1917-1918 
Proper motions have not been applied 

A C D C 

A Text Book of Inorganic Chemistry Edited by 
Dr J Newton Friend (Griffin’s Scientific Text- 
Books ) Vol 6, Part 1 Nitrogen By I)r Ed- 
mund B R Pridoaux and Herbert Lam bourne 
Pp xxvui + 242 (London Charles Gnffm and 
Co , Ltd , 1928 ) 18s net 
A volume on nitrogen provides an exceptional 
opportunity for a chemist who is alert to the inter- 
esting features of his science, since such a volume 
necessarily includes the foremost technical problem 
of the day, that of the ‘ fixation ’ of nitrogen, as 
well as some of the most hotly debated questions of 
molecular structure The latter category covers 
the problems of variable valency, mixed double 
bonds and co ordination, and even then leaves 
the stereochemistry of the element to be dealt 
with in the light of modem knowledge No higher 
compliment need be paid to the authors than 
that they have made adequate use of their oppor- 
turn ties, and have produced a volume which does 
justice to the fascinating element with which it 
deals 

The Ordinall of Alchimy By Thomas Norton of 
Bristoll Bemg a Facsimile Reproduction from 
Theatrum Chemicum Bntannicum, with Anno- 
tations by Elias Ashmole With Introduction by 
Dr E J Holmyard Pp vui + 125 (London 
Edward Arnold and Co , 1928 ) 10« 6 d net 
Db Holmyabd has earned the gratitude of all inter- 
ested m the history of chemistry by his preparation 
of this book Norton’s poem, although it has no 
particular value from the point of view of the 
development of chemistry, gives, if it is authentic, 
an interesting picture of early alchemy in Great 
Britain, and since the original is difficult to obtain, 
this reprint (m facsimile) will appeal to many 
readers 
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Letters to the Editor. 

[Ths Editor dots not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Eddington’s Hypothesis and the Electronic Charge 
Prof Sibobahn has directed my attention to the 
paper m the Proceedings of the Royal Society for 
January 1929, p 358, in which Prof Eddington 
arrives at the relation between the electromo oharge e 
and the ratio he/2x, 



On page 174 of Nature for Feb 2, 1929, some 
editorial remarks are made concerning this relation, 
and it is stated that “ all existing experimental 
evidence are in favour of a value very near to 
137 ” Inasmuoh as I have carried out an mvestiga 
tion m this field, the results of which were mentioned 
m Eddington’s paper, but which were published only 
in Upsala Univerntets Arssknft, 1928 (Diss , May 1928), 

I may be permitted to make a few remarks upon tho 
sulyect 

The commonly accepted value of e (4 774 x 10* M 
E S U ±01%) was determined by Millikan in 1916 
There are, so far as I know, no redetermmations of e 
which claim the same degree of accuracy In the 
investigation carried out by myself the absolute wave 
length of tho aluminum line was determined by 
means of a ruled, plane reflection grating From 
this and the known crystal value of the same 
spectral line, I computed a new value of e, namely, 

4 793 x 10' 10 E 8 U ± 0 3 % In a recent paper ( Phys 
Rev , Doc 1928), A IVR Wadlund, using the samo 
general method (Compton, 1920), gives a value of e 
(4 774 x 10 10 E 8 U ±0 15 %) which is exactly tho 
same as that found by Millikan 

In order to determine the reliability of these three 
values, each being the moan of comparatively few 
determinations, it is of importance to analyse m each 
case the distribution of the individually determined 
values around their mean For each of lus twenty 
five investigated drops Millikan obtained a value of e*’, 
and from the distribution of these srngle values he has 
computed the ‘ probable error ’ to be ± 0 026 % From 
the published e 4/l values I have calculated each single 
e value From their distribution the ‘ probable error ’ 
was found by the usual methods to be ± 0 04 %, which 
agrees with that found by Millikan related to e m , 
namely, 3/2 x 0 025 = 0 038 In the diagram (Fig 1) 
I have plotted the number (Z) of values falling in the 
intervals 0 0 1 %, 0 I 0 2 %, etc , from the mean Tho 
upper curve represents the error distribution for 
Millikan's determinations The lower figure is the 
error distribution curve obtained in the same manner 
from my own single values (29) My mean value is 
4 793 and is 0 4 % greater than Millikan’s At the 
bottom of the diagram I have plotted Waijlund’s mean 
value with its published error limits and also its 
probable error as given in his paper In his paper 
only one single value of the nine obtained is published, 
and if this is indicative of his senes of measurements, 
his error distnbution must be considerably wider than 
either Millikan’s or my own The position of the 
e value belonging to this single value departs by 1 % 
from the mean, and the corresponding probable error 
is given as ±018% (see Fig 1) 

It should be pointed out that the error limits, 
apportioned to each of these three « values are not 
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computed m the same manner In Fig 1, I have 
indicated by means of honzontal arrows the probable 
error A, calculated in the usual manner from the 
formula 

where A is the deviation from the mean and n the 
number of values obtained The arithmetical mean 
error, A„, is given by 



Millikan's published error limits, A„ agree with the 
value calculated fiom the relation 

where the A, are the systematic errors estimated 





from the method used In my case I have, for the 
purpose of this calculation, taken 

d.=-v/A«.* + 2 V. 

A„ being much greater than A, (see Fig 1 ) It 
would require too much space here to explain in detail 
the error calculations of Wadlund For this I must 
refer to his paper The diagram is perhaps sufficient 
In my opmion it ib of more physical significance to 
carry out suoh error calculations with the arithmetical 
mean error A*, than with the so called probable 
error A,, which is commonly used without the necea 
sary analysis of the error distribution obtained 

From the accompanying diagram it is, I believe, 
clear that from the experimental evidence we can 
scarcely decide whether 136 or 137 is the better value 
for Eddington’s ratio, especially smeo h is not known 
with the same degree of accuracy as e Moreover, it 
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should be remembered that the value of h is obtained 
with the aid of a value of e 

Aa to the Rydberg constant R, agreement between 
the apectroBcopio value and that calculated from other 
physical constants is a criterion not only of the value of 
e but also of the other physical constants involved 
( h , e/m) 

Erie: BXlklin 

Physical Laboratory of the University, 

Upsala, Sweden, Feb IB 


The Raman and Infra-Red Spectra of 
Carbon Dioxide 

Mr Rasetti’s examination of the Raman spectrum 
of carbon dioxide as rejiorted in his letter m Nature 
of Feb 9 is of extreme interest He points out (1) a 
coincidence between (a) the infra red frequencies 
deduced from the Raman spectrum, namely, 1284 and 
1392 cm ', and (b) the wave number difference 
between the band centres of the double doublet at 
2 7 m and the doublet maxima at 4 25 m as given by 
Schaefer and Philipps (Zeit f Phyailc, 36, 641 , 1926), 
winch are 1279 and 1381 cm -1 , and (2) that there 
is no known band in the infra red spectrum of carbon 
dioxide which would correspond with either of these 

A further examination or the absorption spectrum 
mentioned shows that the concordance is far from 
being a coincidence There is perhaps no physical 
justification for calculating as Mr Rasetti floes, the 
difference between the maxima in a simple Bjerrum 
doublet and the band centres m a double doublet 
Adopting Schaefer and Philipps’a nomenclature, we 
have four double doublets, A, C, t\ and K (D and E 
being uncertain) The assumption of a triangular 
molecular model with two largo and approximately 
equal moments of inertia, A, and ono much smaller, 
C, gives as a generul expression for the double doublet 
separation, 



(assuming the absence of a zero branch) Now, the 
average value for this separation in the four bands 
quoted is 108 cm *, which is 1392 1284 and we should 
be justified in assuming that the frequencies in 
question represent such a double doublet 

However, the connexion between the deduced values 
and the observed spectrum is closer still (l) If we 
determine the wave number differences between the 
band centres in the double doublets and those m the 
* undoubled ’ bands, we have the values recorded in 
Table I 

Table I 



These values are of the same order as the deduced 
frequencies (n) If we perform the same operation 
on the double doublets themselves the agreement is 
exact, withm the experimental error, F — >■ A giving 
1388 and 1282 cm -> (in) The frequency difference 
between the undoubled bands is a simple fraction of 
one of these frequencies, thus B — y H is 687 cm 1 
(approximately 1x 1302), and E — y D is 637 cm 1 
(approximately j x 1284) There must consequently 
be some simple relationship between the double 
doublet separations and the band centre separations , 
and V® actually find in the two frequencies deduced 
from, the Raman spectrum, that if the former is 
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taken as 107 cm -1 , we have 1391= 13 x 107, and 
1284- 12 x 107 

This fact is rendered more prominent by a re- 
consideration of the emission spectrum as determined 
by the writer in conjunction with Mr K H Lih 
(Bailey and Lib, Nature, 121, 941 , 1928) To 
account for the regularities in this spectrum, we 
assumed that the bands could be represented as 
multiples of a fundamental frequency given by 
» 0 =16xl0 11 , or in wave numbers, 53 5 cm i e 
J x 107 the half value being adopted to provide for 
the just perceptible resolution of the band at 2 84 m 
N ow, if we accept the possible presence of a band at 
1284 cm-i (Eutken, Zeit f Physik, 37, 714 (1926), 
it is interesting to note, postulated tho existence of 
an optically inactive frequency at 7 80 n, i e 1272 
cm - 1 ) the omission spectrum can be represented in a 
very simple manner, as will be seen by a consideration 
of Table II 

Table II 



The calculated wave numbers are obtained by multi 
plying 107 cm 1 by n , in particular the bands 
8, 7, 0, and 4 now become members of a series repre 
seu ted by 3» # (1 + 3m) The above results were 
obtained with a rocksalt prism spectrometer , it is 
proposed to re examine this spectrum with greater 
resolution and at higher sensitivity, when possibly 
other membem of the senes may be identified It is 
difficult at the present to see the underlying physical 
significance of tne above results 

C R Bailey 

The Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistry, 

University College, London, W C 1 


The Fulcher Bands of Hydrogen 

In a communication just published (in the Pro- 
ceedings of the Royal Society of Edinburgh) I have 
shown that the Fulcher bands of hydrogen can be 
arranged in three branches (P\ 0. and R'), the $ 
branches being identical with those of Richardson 
The P' and R' branches have an initial level differing 
from that of the Q branch, while all three have a 
common final level, a fact proved conclusively by the 
intercombmations found to hold between them This 
shows the final state to be an S state, as Birge has 
predicted 

It is of interest to inquire how these hydrogen bands 
fit in with the new mechanics, and in particular to 
determine tho constant a in the term form 
B{J 0+l)-r*} 

An analysis of the bands shows that the terms fit this 
form provided j is given integral values This is as it 
should be according to Mulliken’s theory, if the emit- 
ting molecule is that of neutral H t (odd multiplicity) 
The lowest lines are R' (0), Q (1), and P' (2), which 
shows that a“ is zero in the final terms, as we should 
expect for an S state 

While the major part of the term is clearly of tho 
form just given, a preliminary examination of the 
term differences showed that an appreciable ‘ cor- 
rection term ’ m the fourth power of ] (orj k ) is present- 
Such a term is to be expected on the old theory 
Unfortunately, no general expansion for the band 
terms on the new theory is available At the Bug- 
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gestion of Prof H 8 Allen, the following tentative 
term-formula was adopted 

F(,) = xX n {j{j + 1) -**}% n= 1,2, 

Here in the usual notation, X, -B, X f = D, In 

using this formula we need only take into account as 
many terms as are likely to be required Aotually, 
we may obtain a good fit for the hydrogen bands by 
taking into account only the first two terms (n= 1 
and 2) Such a two term formula has in fact been 
found to give a good fit for bands consisting of a large 
number of members m the case of the blue green 

bands of Na, t'P described by Loomis and 

Wood 

A least square determination of the constants of the 
Fulcher null band ,o 0 , taking into account the first 
four terms of the above formula, yields the following 
values for the final constants 

= 33 38870 cm-', 

D' = X t ’ = - 0 0229274 cm" 1 , 

X," = 4 8505 x 10 ‘ cm 
X t ' = -3 1250 x 10 7 cm -» 

The initial constants agree in sign and magnitude with 
the above Moreover, the two values of B' obtained 
for the initial state one for the Q branch and the 
other for tho P‘ and R' branches, differ sufficiently to 
allow the initial constant P to be determined within 
narrow limits Its value comes out as J, the actual 
determination being 0 2500 This result is curious, 
and points to some, as yet unexplained, peculiarity of 
the term form 

With this value of P we obtain 

R a ' - 29 00537 cm 1 for the Q series 
and Bb' = 29 84408 cm 1 for the P' and R' senes 
It may be pointed out that in the case of the *P — >'A' 
bands of Na, those constants only differ by 0 00001 
cm Thus, hydrogen seems to present possibilities 
for band analysis which are lacking for tho heavier 
molecules 

It is hoped to discuss the Fulcher bands in greater 
detail in a future communication 

Ian Sandeman 

Physical Laboratory, 

George Henot’s School, Edinburgh 
Feb 1 


Tbe Angular Distribution of Compton 
Recoil Electrons 

Ur to the present the ‘ intensity problem ’ of the 
Compton theory has remained unsolve*! Many 
hypotheses have been put forward, and there exist 
two different solutions basod on the new quantum 
mechanics , experiment, however, has not given any 
definite deoision m favour of either solution 

There are two ways of experimental test the in 
vestigation of the angular distribution of the secondary 
quanta (scattered radiation), or the study of secondary 
recoil electrons In both oases the decisive informa 
tion may be obtained only by using very hard rays, 
that is, y rays Wilson’s oloud expansion method 
presents essential advantages m this respect Tho 
spectral distribution of the secondary /S rays emitted 
under the reooil angles t < 20° is known from my 
measurements published in 1927 (Zext f Phys , B 43, 
364) More detailed data were reported at the con 
ferenoe on § and y ray problems (Cambridge, July 
1928) These data enable one to determine the cor 
responding statistical weights of the different spectral 
components of the inhomogeneous radiation used for 
eaoh given distribution examined The results of 
this comparison are thus independent of the supposed 
distribution of intensities in the primary spectrum , 
No 3098, Vol 123] 


this supposition in most cases being based on very 
untrustworthy data taken from an outside series of 
observations 

In the following table the angular distribution of a 
thousand ft raj tracks measured in the course of the 
last one and a half years (observed in the gas under 
the action of a narrow beam of y rays filtered through 
3 5 min of load) is compared with the results of 
calculation according to three different theoretical 
formula 1 In each individual case the recoil angle 
has been determined with sufficient accuracy by 
measuring Wilson’s photographs on Pulfrich’s stereo 
comparator The figures enclosed in brackets in the 
column of observed values correspond to three separate 
senes of measurements, including 408, 298, and 305 
tracks each The figures belonging to the first senes 
are reduced m tho proportion of 100 408 The 
comparison with the data supplied by the latest 
theories of Dira* -Gordon and Klem-Nislnna is also 
shown in a diagram (Fig 1) Tho areas limited by 


Numbers of recoil electrons in different angular intervals 



Observed 

Calculated according to | 

Nein Ndniw 

Compton 

Dirac 5mton| 

n. 

n 

5aT 

n iivy 



0*-l0* 

14 

44 

117 

92 

047 

72 1 

Q6? 

48 

144 

10-20* 

48 

149 

152 

002 

148 | 
loot 

95 

060 

20*40* 

76 

81 

B5 

242 

266 

009 

264 

008 

280 

014 

40-60* 

73 
66 

74 

215 

224 

004 

250 

OOT 

287 

095 

60-80* 

56 

55 

50 

161 

146 

010 

m 

001 

171 

006 

80-90° 

i! 19 

20 

005 

26 

0*7 

22 

0 14 




separate parte of the broken lines are proportional to 
the calculated number of electrons in the correspond 
ing intervals, the circles giving tho observed values 
of the mean ordinates for the same intervals 

Klein and Niuhina’s letter (Nature, 122, 398 , 
1928) contained a comparison of the intensity curves 
of scattered radiation calculated on tho three theories 
mentioned above In this case tho curves differ con 
siderably only in the rogiun of large scattering angles, 
where the intensities of the scattered rays are ex* 
tremely weak , therefore anv definite decision in 
favour of either curve is scarcely to be expected. 
The observed angular distribution of the secondary 
electrons, however, diverges from Dirac -Gordon’s 
ourve to a largo degree anil is definitely m oontra 
diotion to their theory 

Of all the three theoretical results oompared above, 
Klom-Nishina’s formula is m the boat agreement with 
our data The discrepancies, however, exoeed even 
m thiB oase tho probable statistical deviations These 
discrepancies also cannot be attributed to expen 
mental errors only We aro evidently confronted 
with systematic deviations, whioh will be shown more 
clearly m a detailed paper shortly to be published 
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The question of the angular distribution of seoond 
ary radiation is intimately oonneoted with the problem 
of the determination of the scattering absorption 
coefficient as a function of wave length This relation 
is implicitly contained m the formulte of Dirao-Oordon 
and Klem-Nishina, which determine the above dis 



tnbution The result of the comparison quoted above 
can be therefore considered as a serious argument 
against the scattering absorption formulte deduced b\ 
Dirac and Gordon, as well as against the estimations 
of the wavelength of ultra y rays based on this 
deduction D Skobeltzi n 

The Phtsical Technical and 
Pol> technical Institutes, 

Leningrad, Jan 22 


The Complexity of the A-f$ Line of X-ray Spectra 

Recent measurements of the X ray spectrum line 
K /S', and the separation of this line from the K /S, line, 
make it remarkable that their separation had not been 
attained in the course of earlier measurements (M 
Siegbahn, V Dolejfek, Zeit f Phys , 10, 159, 1922), 
especially m the case of elements of low atomic 
number, where the difference between K ft' and K ft, is 
about 6 X U. 

N Seljakov and A Krasnikov (Zeit f Phyt , 83, 
801 , 1925 Natube, 117, 654 , 1926) distinguished 
the lino K ft' for the element of atomic number 25 
(manganese), and G Ortner (A lead d Wms Wusn , 
1926 Nature, 117, 823, 1926) separated it in the 
ease of some compounds of iron and cobalt These 
investigations show that only with certain compounds 
are these lines distinguished, and this has suggested to 
us that, in the case of lower elements, the diffusion of 
this line is dependent upon the state of chemical 
combination 

We have now examined different manganese com- 
pounds with the object of determining this dependence, 
if possible, but within the limits of precision no relation 
ship between the state of chemical combination and 
the breadth (diffusion) or displacement of the line has 
been found, and m all cases the K ft' line is readily 
distinguished (Fig 1) 

The microphotometnc curves of the lines from 
different compounds make it apparent that the ratio 
of the lines K ft, K p' beoomes greater for oxides than 
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for free elements, in which cose it coincides with the 
results of Seljakov and Krasnikov The value of this 
ratio, in the investigations of Seljakov and Krasnikov, 
is found to be 2 1 The determination of the value 
of the intensity ratio from our measurements is not 
considered here , this is being investigated mde 
pendently with J Hrdhdka, and the results will be 
presented m due course 

Although we oould not ascertain, within the limits 
of our measurements, any influenoe of the chemical 
combination on the displacement of the lines, we 


?t KM, JUS'S. K 

U 11 1 
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cannot say that it does not exist Such quite small 
influenoe could manifest itself with the compounds — 
which arc not stable on the anticathode — by the 
diffusion (broadening) of the lines To eliminate such 
possible source of error, we used only the free metals 
for our measurements of the K p' line of other elements 

The measured differences of this line from the K p, 
line are shown in Fig 2 

The curves (o, a) in this Fig show also the different 
breadth of this line K p' in the case of different ele 
monts For the lower elements the breadth is greater 
— twice greater — than that of the K p, bne With 
these elements we have found that the K p' line is two 



unresolved doublet lines, which in the case of the 
higher elements are superimposed As is well known, 
the difference A\ between the K p' and K-p, increases 
with the decreasing atomic number As one can see 
from Fig 2, the breadth of the line increases simul- 
taneously with the decreasing atomio number That 
is the reason why it is so dimoult to distinguish K p' 
with elements of lower atomio number (U»c 6 X U ) 
as compared with those of higher elements 
(A\ = c 2 X U ) 

We have measured, separating this line in all the 
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elements mentioned, the difference AX from the middle 
of the lino* oontrary to our previous measurements of 
the edges of the emission bands Therefore we can 
determine quite surely the energy frequency difference 
A«VR of the K /9, and K p' This difference of frequency 
resulting from our measurements AX does not coincide 

E the values calculated from the frequency differ 
of the M a and M m levels, and consequently 
two lines cannot both be due to transition 
K — »- M„, K — >M m , in agreement with the opinion 
ofO Ortner (io )andD Coster and M F Druyvesteyn, 
< Zett f Phys , 40, 735 , 1927) 

Further, from our measurements we can see, by 
following the oourse of the AX of these lines, their 
dependence on the atomio number (Fig 2), that there 
is no peculiar change in the region of the iron family 
In conclusion, we consider that the K /S' is a complex 
line, and it is impossible to arrange the line in the 
scheme of Bohr and Coster The origin of this line is 
as yet unknown 

V DolsjSbk 
H Fn.6 AkovA 

Physioo Chemioal Institute, 

Charles’ University, 

Prague, Jan 9 


Dioecism in Ranunculus acr/a 

During the oourse of a oytologioal investigation of 
the reproductive organs of dioecious and intergrade 
forms of Ranunculus acrts L , m connexion with the 
genetical work of Mr F M Marsden Jones and 
Dr W B Tumll, a matter of some general interest 
has arisen, which it is thought advisablo to put on 
record forthwith 

Examination of a hermaphrodite flower showed 
that there are two diatmot and successive phases in 
the development of the flower first, a male or 
anther phase, marked by the commencement of 
physiological activity in the tapetum, and continuing 
until the formation of mature pollen grains, and 
secondly a female or ovule phase, commencing with 
the growth of the ovules and continuing until the 
formation of mature embryo sacs This development 
of male and female tissues in successive phases is the 
normal arrangement in hermaphrodite flowers, the 
interval between the two reduction divisions being 
constant for any given species, the variations between 
different species being correlated with the amount of 
ovular development therein 

In the flowers of a female ’ plant of R acrts the 
male and female phases coincide completely, the 
reduction divisions in anthers and ovules oommenomg 
at the same time The two processes are not able, 
apparently, to proceed concurrently, and oomplete 
failure of the tapetum in the anthers is probably due 
to lack of sufficient food supplies reaching them from 
the mam axis 

Several of the forms of R acrts intermediate 
between ‘ normal hermaphrodite ’ and ‘ female ’ were 
also examined, and there was found to be a direct 
correlation between the extent of overlap of male 
and female phases on one hand, and the amount of 
good pollen produced on the other In eaoh case the 
commencement of growth m the ovules was associated 
with the sudden failure of the tapetum m the anthers 
of the same flower, with oeesation of pollen develop 
meat as a sequel 

It is conceivable that this time factor will explain 
the ooourrenoe of complete and partial dioecism m 
many species , m those plants where all grades from 
stamina te to pistillate flowers are found, there are 
indications that the appearance of partial or oomplete 
1 male ’ forms, with a corresponding sterility of the 
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ovules, may be explained by variations m the vascular 
structure of the flowers under consideration 
A detailed account of the influence of this time 
factor in R acrts and some other species is being 
prepared for publication R 0 Whyte 

Botany School, 

Cambridge 


Floating Mercury en Water 

While trying, recently, a process for cleaning 
mercury, I obtained some small globules floating on 
water, m the same way that a waxed needle floats 
The mercury had been shaken with sulphuric and 
chromic acids, and was finely subdivided , on pouring 
carefully into water, a few globules floated Some of 
these ran together and coalesced in deep depressions 
in the surface the largest floating globule waB about 
0 5 millimetre diameter The flotation was quite 



Via l 


stable and was not destroyed even by contaminating 
the surface with a drop of oleio acid, which spreads to 
a film reducing the surface tension to about 46 dynes 
per centimetre The accompanying rough sketch 
(Fig 1) shows the directions of the rolovant surface 
tensions dotted in 

The tensions of clean mercury against air (475 dynes 
per centimetre) and against water (375) differ by 
more than the surface tension of clean water, so that it 
would be impossible for clean mercury to float on 
water , the water would spread over the whole drop 
with zero contact angle It is, however well known 
not to be easy to get mercury clean enough for water 
to spread on it The condition of flotation is that the 
contact angle 0, should be definite and for stable 
flotation it should be large The mercury air tension 
must be reduced to well within 40 dynes per oenti 
metre of the mercury water tension, for flotation on 
the surface contaminated by oleic acid Since the 
mercury had been emulsified in the mixed acids 
probably even the mercury water tension had boon a 
good deal reduced , therefore the mercury air tension 
seems to have been reduced by an amount of the order 
one or two hundred dynes per centimetre 

I have never seen a description of the floating of 
mercury, and should be interested to hew if there is 
any record of it, or if anyone else has observed it 
N K Adam 

The University, 

Sheffield, Feb 12 


The Electric Moment of Primary Alcohols 
Of late the queation of the permanent dipole 
moment of polyatomic molecules has been considered 
of great importance in order to elucidate the nature 
of forces that internet between the constituent atoms 
of the moleoules 

The electric moments of a number of primary and 
secondary alcohols have been determined in this 

l2 
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laboratory by Mr P C Mahanti and Mr R N Da* 
Qupta with the Nemat bndge method, and the result* 
dearly indicate that, so far as the primary alcohol* 
are concerned, they have practically the same dipole 
moment in them 


Subatance 

Chemical Formula 

pX 10“ 

Observer* 

1 Methyl alcohol 

CH.OH 

/I 84 

1 1 #1 

FW‘ 

2 Ethyl 

C,H,0H 

(1 84 
\1 88 

FW 

W* 

8 Propyl , 

C,H,0H 

1 88 

F W 

4 Butyl 

C.H.OH 

{{SS 

L • 

M D‘ 

S Hexyl , 

( ,H|,OH 

S*4 


C t H„OH 

1 82 


7 Noxyl 

C,H„OH 

1 80 



C„H„OH 



» Duo-Decyl , 

10 Bcniyl 

C„H u OH 

L.H.OH 

1 42 

1 68 

w 

1 1 l*o propyl alcohol 

C H,OH(OH)CH, 

1 78 

M D 

12 I*o Butyl , 

(CH.J.CH CHgOH) 

/l 79 
\1 72 
/ 1 82 f 

MD 

18 Iao-Amyl , 

(1H,),CH CH, CH.OH 

{ 1 76 

U 85? 

L 

W 


F W Falckeuberg and H Weltft 
J M Joua 

W J W WUllam* 

X. I.uliw Lange 

HI) PC Mahantl and R N Daa Gupta 


Sinoe these alcohols are produced by the sub 
stitution of one atom of hydrogen by an OH group 
in the normal hydrocarbon molecules, it is reasonable 
to infer thaWhe dipole moment is due to the polansa 
tion of the oxygen atom by the hydrogen atom on 
one hand and by the carbon atom on the other In 
other words, it may be stated that the binding forces 
acting on the carbon atom reacting with the oxygen 
are just the same whether the chain is long or snort, 
open or closed It may also be pointed out that the 
carbon atoms associated with the CH group forming 
the iso alcohols have quite different binding forces 
leading to different values of the permanent dipole 
moments The details of the investigation will be 
published elsewhere 

P N Ghosh 

Applied Physics Laboratory, 

University College of Science, 

02 Upper Circular Road, Calcutta 


Action between Copper Salts and Glycerol 

A vigorous action ocours when a solution of any 
of the copper salts (hydrated or dehydrated) m 
glycerol is heated to about 150° to 200° G 

The salts, with the exception of cupno chloride, 
are invariably decomposed into metallic copper (fine 
powder more than 99 per cent pure) and free acid, 
which may also undergo further decomposition The 
decomposition products of glycerol are ethyl aloohol, 
acrolein (when the salt acts as a dehydrating agent), 
oarbon dioxide, methane, carbon monoxide, and 
hydrogen, the last two being present only in small 
quantities 

With cupnc chloride instead of metallic copper a 
white precipitate of crystalline cuprous ohlonde is 
obtained This may be regarded as due to a secondary 
aotion set up in presenoe of copper, hydrochloric acid, 
tod cupno chlonde which is still in solution The 
action seems to be fairly general, as other polyhydroxy 
alcohols (glycol, erythntol, and mannitol) give nearly 
the same result 

It is known (Sabatier and Gaudion, Compt rmd , 
166, 1033 1039, 1918) that glyoorol vapour is de 
composed into almost the same products mentioned 
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above, at 330° 0 , in presence of finely divided oopper 
It is very likely, therefore, that in the present case a 
proportion at least of the decomposition products are 
due to the catalytic action of copper 
If, as is generally believed, metalho salts dissolve 
in polyhydroxy compounds, replacing the hydrogen 
of the hydroxyl group by the metal, copper and 
glyoerol would form a compound of the formula : 
C t H, 0 O,Cu, Further, as oopper, carbon dioxide, and 
methane are the chief products of the reaction a 
possible way of explaining it would be i C,H 10 O,Cu, 
= 3Cu + 3CO, + CH« + C,H,, although there is no 
direct evidence of ethane 

Apart from the theoretical considerations the re 
action gives a method for preparing pure, finely 
divided oopper, which is very suitable for catalytic 
purposes Even crude copper sulphate yields quite 
a good product The method may be also employed 
for preparing cuprous chlonde from cupnc chlonde, 
the reduction being quantitative 

A detailed paper on the subject will be pubbshed 
shortly 

B K Vaidya 

The University, Liverpool 


Effect of Electric and Magnetic Fields on the 
Helium Spectrum 

(By Impebial Wireless Services ) 

With a nearly uniform magnetic field of fifteen 
thousand gauss perpendicular to an electric field 
whioh vanes from zero to fifteen thousand volts per 
centimetre, I find many lines which are not ordinary 
Stark components and appear not to be duo to ira 
punties Effects are similar in the corresponding 
parhelium and orthohell um line groups noar the diffuse 
senes lmes tor example, strong lines appear on the 
violet side of 4388 A and 4026 A at distances nearly 
double those of the usual fundamental combination 
lines of the Stark effect These well defined lines 
show no decided polarisation, and at maximum field 
are displaced toward the red 0 0 A and 0 2 A respect 
ively At an intermediate value of electno field, 
components in 4026 group are displaced from the 
diffuse line 0 26 A , 0 47 A , 0 62 A , 0 78 A , I 90 A , 
2 10 A Tho components in positions of usual Stark 
components of large displacements are relatively 
diffuse 

That new lmes should appear m the presenoe of 
crossed fields was first stated by Prof Bohr It is 
now possible to make repeated observations on these, 
owing to experimental features which will be described 
in a later paper 

In this research, I have been assisted by Dr Chalk 
through a grant from the National Research Council 
of Canada 

J 8 Foster. 

McGill University, 

Montreal, Mar 10 


Band Spectrum of Chlorine or Hydrogen Chloride 

Further investigation of the bands described by 
me in Nature of Jan 19, p 86, leaves no doubt that 
these were caused by traces of sulphur introduced 
into the stream of hydrogen by the sulphuno acid 
wash bottle They are very similar to the bands 
described by Johansen (Znt wist Photographic, 11 , 
20, 1913) 

E B Ludlam 

University Chemical Laboratory, 

Edinburgh, Mar 1 
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The Transvaal Fossil Human Skeleton 

By Dr Robert Broom, F R S 


A T the end of January last a road party, working 
. in the Springbok Flats about eighty miles 
north of Pretoria, in excavating calcareous ground 
to make a road, oame across a human skeleton and 
bones of the extinct buffalo {Bubalus Bairm) and 
of a large antelope The spot where the bones 
were found has been visited by Mr C J Swierstra 
of the Transvaal Museum and Mr Herbert Lang, 
and they have taken oareful observations of the 
occurrence There is a foot and a half of dark 
reddish-brown surface soil, with 
below it about six feet of calcareous 
tufa (Fig 1) The skeleton was 
obtainea at a depth of three feet 
from the surface and thus about 
one and a half feet from the top 
of the tufa The bones are for 
the most part much impregnated 
with lime and, except tne power 
ful long bones, badly broken The 
skull is mostly broken into pieces 
about the size of half a crown 
or smaller, but fortunately the 
mandible is well preserved In 
the opinion of Mr Lang, the man 
has probably been killed while 
hunting and his body crushed m 
the mud by the trampling of a 
wounded buffalo — not improbably 
the one whose bones lay near his 
own Mr Swierstra has kindly 
asked me to make an examination 
and report on these bones 
The fitting together of the 
cranial fragments has been a 
matter of some difficulty, as at 
present about a quarter of the 
fragments are missing, and most 
are so impregnated with lime that 
it is difficult getting them suffi 
ciently cleaned to fit nicely Still, enough has been 
done to give a satisfactory idea of the shape and 
general character of the skull 

The Transvaal Museum is at present at work 
going over all the ground to endeavour to obtain 
all the missing fragments As this will take a 
considerable time and will not alter materially any 
conclusion that can now be come to with regard 
to the skull, there seems nothing to be gamed by 
delaying, more especially as the press has been 
largely m teres ted in the matter and has been 
issuing reports, some of which are not altogether 
correct 

At present we have almost the complete nght 
side of the skull and muoh of the left side, but 
without the basicranial region , and the whole of 
the face except the frontals and malars is lost 
The mandible is practically oomplete Of the 
post cranial skeleton there are remains of three 
vertebra and fragments of many ribs, a fragment 
of one scapula, half of one clavicle, both humeri 
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but with the ends lost, much of both radn and 
ulna, and much of one hand There is no trace 
of the pelvis or sacrum, but both femora are well 
preserved except that the ends are lost, and there 
is much of both tibia and parts of the fibula, with 
a well preserved astragalus 

The skull is of the modem type with a fairly 
large brain The maximum length is about 
195 mm and the breadth is about 144 mm The 
antcro posterior measurement can be relied on as 


very nearly accurate, but the breadth is loss 
certain, as the fragments of the left side of the 
skull cannot at present be fitted together, but the 
greater part of the occiput and frontales are 
preserved, and the middle line can thus be approxi 
mated The cephalic mdex is thus about 74 
The frontal region slopes, as seen on the photograph 
(Fig 2), and is not m the loast Neanderthaloid 
The frontal bone is narrow, the width at the lower 
part being about 106 mm The parietal region is 
lower than m most modem types of man, and there 
are no marked panetal eminences The bones are 
not unduly thick — the maximum being less than 
9 mm 

The mandible is unusually long and very massive, 
and there is a well marked chin (Fig 3) The 
ascending ramus is very wide, being 48 6 mm from 
the front of the coronoid process to the hollow 
below the condyle From the condyle to the front 
of the symphysis is about 141 mm The sym 
physis is 17 5 mm m thickness. The teeth are 
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relatively small, the three molars measuring only 
30 mm and the molars and premolars together 
42 mm The crowns are badly worn down, and 
the pattern cannot with certainty be determined 
There seems, however, to be no dear evidence of 
a 5th cusp, except perhaps in m The under side 
of the symphysis resembles considerably that of 
Neanderthal man The angle of the jaw is 
extremely thick (7 8 5 mm ) and has prominent 
muscular ndgea 

The limb bones are large and powerful I 
estimate the humerus to be about 330 mm long, 
but as both ends are lost it is impossible to give 
the measurements quite accurately The ramus 
ulna and phalangos are all those of a powerfully 
built man 

The femur can be restored with much prob 
ability only the head and the distal end being un 
known There is considerable resemblance to the 
thigh bone associated with the Rhodesia skull 
The bone is very long and massive the greatest 
length is as near as may be 500 mm The shaft 
measures below the lesser trochanter 36 mm by 
28 mm The shaft is very considerably curved 
The tibia is about 435 mm in length and the shaft 
near the nutnent foramen measures 40 mm by 
30 mm 

A comparison with previously known pre 
histone human skulls at once suggests a possible 
affinity with that of Cro Magnon man and with 
the previously known largo brained South Afncan 
fossil type the Boskop man The present skull 
whioh may be referred to as the Bushveld skull 
resembles both in being large brained and in having 
a fairly good forehead and quite small supraorbital 
ndges The man was also liko that of Cro Magnon, 




Fig 2 — Rkull of Bushveld man as restored by R Broom 


of largo stature But there are some points 
striking difference Cro Magnon man had a hi 
parietal region Bushveld man has, like the 
Hottentots and Bushmen a relatively low parietal 
region This is a point to whioh most anthro 
pologists pay little attention, but it is m my 
opinion one of very great importance Lowness 
of the panetal region is evidently a primitive 
character It is found m Pithecanthropus, Eoan 
thropus, Neanderthal man, Rhodesian man, and m 
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Boskop man and in the Bushman of to day In 
Cro Magnon man, as m most living races, the 
panetal region is high There are many other 
striking points of difference, though possibly Cro 
magnon man may be descended from a Bushveld 
like type 

Boskop man also has some points of likeness 
Both have low panetal regions, but there are few 



Fio 3 — Under aide of Jaw of Buahveld man with Jaws of a 
Kaffir and a Hottentot for comparison 


other resemblances Boskop man has prominent 
panetal eminences Bushveld man has not 
Boskop man has panetals 15 mm m thickness 
The skull of the Bushveld man is nowhere more 
than 9 mm The teeth of Boskop man have 
apparently been large those of Bushveld man are 
small The bones of the Boskop man are much 
more completely mineralised and probably older 
but until a good skull is obtained it will be 1 m 
possible with certainty to fix its position 

The Bushveld man was certainly the con 
temporary of the extinct Bubalus Baimi At 
Hagenstad, in the Orange Free State, we have many 
human implements in association with the bones 
of not only B Baxnn but also of the extinct Equue 
capeneu and of two large extmet antelopes Wo 
are thus probably justified in assuming that the 
Bushveld man was a member of the race that 
made the Hagenstad type of implements These 
implements according to the archaeologists, are 
regarded as representative of the middle old stone 
age of South Africa and we may thus regard the 
Bushveld man as the man of the middle Palseo 
lithic period Of course, at present we are quite 
unable to date the remains in years We oan only 
say that they are certainly very old 

There are many reasons for regarding the 
Korannas a few of whom still survive in South 
Africa, as the direct descendants of the Bushveld 
type of man For many years I have regarded 
the Korannas as one of the most important of the 
surviving races, though hitherto anthropologists 
have given them very little consideration From 
the enormous numbers of implements found m the 
diamond gravels there must nave been a powerful 
race numbering tens if not hundreds of thousands, 
inhabiting the Vaal River valley in prehistoric 
times This Bushveld skeleton is the first evidence 
we have of a man that probably belonged to this 
race, and it is interesting to find how closely he 
agrees in many respects with the surviving Ko- 
rannas of to day 
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Chemiluminescence 1 


By Dr Eric 

I K attempting to make the subject matter of this 
discourse as experimental as possible, it will be 
impossible to delvo in great detail into the molecular 
mechanism of the reactions This, I think, is as 
well, because many of the reactions which should be 
shown on account of their great beauty are certainly 
extremely complicated and have not, m faot, been 
subjected to any but a very superficial examination 
Chemiluminescence may be regarded as the 
counterpart of photochemical processes By the 
absorption of light of suitable frequencies atoms 
and molecules may be raised to states of higher 
initial energy These excited entities may now 
undergo a senes of changes, the nature of which will 
depend on a vanety of circumstances They may 
liberate them absorbed energy m the form of 
fluorescent light, impart part or all of their energy 
to a neighbour of another species by a collision, 
become converted into a metastable more per 
manent and energy rich molecule which may after 
ward revert to the normal form, or suffer some 
species of chemical reaction such as ionisation 
dissociation, or combination 

By suitable modification of conditions one can 
affect the velocities of chemical reactions over 
relatively wide ranges, and it is found that in many 
strongly exothermic reactions there exists a narrow 
range of relatively high velocities which is chemi 
luminescent Closer examination indicates that 
practically all these reactions are complex in that 
they are accompanied not only by the emission of 
radiation localised in some portion of the spectrum 
but also by a rise in temperature It is by a study 
of the chemiluminescent portion of such composite 
reactions that wo may hope to gain a further insight 
into the molecular mechanism and the operation of 
the process of chemical activation 

We may with some degree of assurance assume 
that chemiluminescence is in many oases the result 
of liberation of chemioal energy in a form similar 
to that of fluorescent energy, and we ha ve noted that 
fluorescence is the result of decay of a number of 
excited moleoules, the excitation being produced in 
this case by the absorption of radiation Thus 
conditions suitable for chemiluminescence result in 
reactions in which large numbers of excited mole 
cules are produced by chemioal reaction, under 
conditions suoh that at least a fraction of the 
excited moleoules can revert to the normal form 
with the emission of radiation Excluding ther- 
mally accelerated exothermic reactions , a large group 
of auto accelerating reactions exhibit chemilumin- 
escence , these are usually designated as branching 
chain reactions, and we shall observe that there are 
several hypotheses as to the nature of suoh reactions 
and at least two distinct light-producing processes 
A typical reaction of this type is the oxidation of 
phosphorus — one of the oldest chemiluminescent 
reactions observed with a definite substance, 
although the ohemiluminescence of fireflies, decay- 

1 From * lecture with experiment*, delivered et the Royel bwttta 
Won co Friday, Feb IS 
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mg wood and certain bacteria and fish have long 
been commented on and were formerly attributed 
to the action of vital f oroes 1 he name phosphorus 
arose from a confusion of chemiluminescence with 
the phosphorescence of the impure banum sulphide, 
the so called lapis Bologmensia We may symbolise 
the fact that the reactions proceed in branching 
chains in a number of ways thus, denoting the 
reactants by A t and B t and the molecules in 
the excited state by A , we might postulate as the 
mechanism 

(а) A , +B t — >-A tB t ->.(A B) t —>AB +AB 
AB +A t -^AB + A 8 

(б) A t +B t ~^AB + A+B 
A +£ t -*-AB + B 

B + A t —>AB + A 

In both cases the conditions that one elementary 
reaction shall produce at least two reacting mole 
cules so as to effect an auto accelerated reaction are 
fulfilled, but whilst m the farst the chemilumin 
escence is imagined to result from the return of the 
excited species AB or A s to the normal in the 
second it is supposed to take place through some 
type of atomio combination, for example 2 A—yA i 
or A + B — vAB, a mechanism which has been more 
fully investigated m a senes of reactions which will 
be discussed later 

We may note that m addition to these types of 
chain mechanism there exists a third m which it is 
imagined that a certain number of reaction centres 
are formed by some identified as ions , around 
these reaction centres reaction takes place and more 
reaction centres are formed As a hypothetical 
case we might imagine that m a hydrogen chlonne 
mixture a positive ion is formed and around this ion 
a number of hydrogen and chlonne molecules are 
held by electrostatic forces On neutralisation of 
the ion the energy set free effeots the combination 
of the small group of molecules around the ion and 
chemiluminescence and the formation of a few more 
ions result 

That m the oxidation of phosphorus, sulphur, and 
probably many other substances the chemilumin- 
escence is the result of some such type of chain 
mechanism can scarcely be doubted, but it is 
difficult in fact to state to which of these three 

n ble types any one reaction definitely belongs 
perhaps significant that in the oxidation of 
hospnorus a number of the lines in the cpmplex 
ana spectrum of the emitted bght are identioal 
with those of ionised oxygen A typical pheno 
menon observable m the chain or cluster reactions 
is that of inhibition by small quantities of inhibitors 
We may note the ease with which inhibitors such as 
benzene and ether inhibit the glow of phosphorus, a 
confirmation of the nature of the chemical process 
at work Many other vapours exhibit chemilumin 
escence on oxidation, a fact noted by Sir Humphry 
Davy’, thus the vapours of ether and carbon di- 
sulphide can readily be caused to undergo cold 
luminous combustion Under more restricted 
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conditions, the union of acetylene and chlorine and 
the oxidation of the hydrocarbons can be made to 
exhibit chemiluminescence, and although in these 
reactions the thermal changes are relatively large, 
yet since the light emitted is definitely chemilumin 
escent it Beems almost certain that, contrary to 
the views of several investigators in these reactions, 
one cannot be dealing exclusively with thermally 
accelerated as opposed to branching chain or cluster 
accelerated reactions , excited molecules atoms, 
or reactive clusters must be taking part in the 
reaction 

Far more complicated, but equally beautiful, are a 
number of chemiluminescent reactions taking place 
in solution The woll known Wedekind reaction, 
the interaction of chlorpicrin and phenyl magnesium 
iodide exhibiting a green chemiluminescence, re- 
quires the use of a draught chamber, but the cold 
oxidation of pyrogallol formaldehyde mixture 
exhibiting an orange red light, due to Trautz and 
Schorigm, blue luminescence in the oxidation of 
3 ammophthalic hydrazide and the green of tn 
phenyl glyoxalin (Lophin) are all brilliant and 
readily demonstrated These reactions are 
characterised by a high temperature coefficient- 
some 2 3 for a rise of 10° 0 — an indication of the 
chemical origin of the light emitting system 

It is somewhat remarkable that few people have 
observed the beautiful chemiluminescence ex 
hibited by the interaction of chlorine or chromyl 
chlonde with ammonia, although I suppose the 
former reaction is demonstrated annually in at 
least one of the classes m every school where 
chemistry is taught 

Sir James Dewar noted a chemiluminescence 
when ozone is brought into oontact with orgamc 
matter Such chemiluminescence is particularly 
marked in the oxidation of certain dyestuffs both 
fluorescent and non fluorescent , we may observe 
the phenomenon in a brilliant form in the case of 
alcoholic solution of both eosin and safrarun The 
chemduminesoent light is not identical with the 
fluorescent light of these dyes This reaction may 
be modified so as to give a very vivid demonstra 
tion of the action of inhibitors By addition of a 
small quantity of hydroquimne to the aloohohe 
solution of safranin wo note that on exposure to 
ozone no chemiluminescence results, the dyestufi 
is not oxidised, but after a minute or two the hydro- 
quimne is completely oxidised and the brilliant 
groen glow of the dyestuff undergoing oxidation 
spreads over the bulb 

We have already indicated the possible connexion 
between chemiluminescence ana reversed photo 
chemical action, postulating m both cases the 
generation of an excited molecule formed m the 
former by chemical and m the latter by radiant 
processes This analogy may be pursued some- 
what further by a consideration of the mechanism 
of photochemical sensitisation and its reversal 
In cases of photochemical sensitisation, a molecule 
excited by the absorption of radiation conveys by 
collision part or all of its energy to a molecule 
of another species which afterwards undergoes 
chemftal reaction The beautiful experiments of 
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Franok and Cano in forming chemically reactive 
hydrogen by sensitisation with mercury vapour 
excited by the line A 253 7 4 A may be oited as a 
case of photochemical sensitisation A similar 
complementary reaction in chemiluminescence has 
been observed by Kautsky, who showed that the 
energy liberated as chemiluminescence in the 
oxidation of the suboxide of silicon, siloxene, could 
be transferred to certain dyestuffs causing them to 
become excited and undergoing fluorescence Only 
those dyestuffs such as fluorescein and eosme which 
are adsorbed by the crystals of the siloxene can be 
made to fluoresce, an indication that the energy 
necessary for excitation of the dyestuff molecule 
must be transmitted by collision from one of the 
surface molecules of the solid reacting siloxene, 
which in turn roust pass through the stage of an 
excited molecule during oxidation 

The experiments initiated by Haber and Zisch 
on the interaction of the alkali metals with halogens 
and halides have more recently been re examined 
by numerous investigators, notably Kondratjow, 
Ljalikoff, and Polanyi , those all exhibit beautiful 
chemiluminescent effects The interaction of 
sodium and iodine vapour and of potassium and 
iodine demonstrate the various phenomena to be 
observed m these reactions, and analysis of the 
radiation, as well as of the distribution on the tube 
walls of the salt formed, gives us a clue to the 
mechanism of the reaction In the interaction of 
sodium vapour and iodine we may compute the 
thermal changes accompanying all the possible 
reactions 

(1) Na + I»~NaI + I+33 5 

(2) Na +1 -NaI+68 7 

(3) Na,+I -NaI+Na + 51 

(4) 1 + 1 =I 8 +35 2 

It is observed that the D line only is emitted, 
corresponding to a chemiluminescent emission of 
48 3 cal Of the four reactions listed above, only 
two are accompanied with sufficient energy for the 
liberation of the D lino, namely, (2) and (3) A 
further observation that the chemiluminescence 
possesses in this case a negative temperature co- 
efficient, suggests that only one of these reactions, 
namely, Na a + 1 =NaI +Na, is responsible for the 
chemiluminescence observed in the gas phase, and 
that neither (2) nor (4) takes place in the gas phase 
except in a reaction more involved than a bimole- 
cular one The tube walls catalyse both reactions 
(2) and (4) effectively The surface catalysed re- 
action is clearly observed m the umon of potassium 
and iodine, for the reaction (3) above does not 
oocur to an appreciable extent when sodium is re- 
placed by potassium on acoount of the low con- 
centration of diatomic potassium molecules m the 
vapour of the element 

The bulk chemiluminescent processes can 
accordingly be represented as 

Na. +1 — >-NaI'+Na 
Nal'+Na-vNa'+Nal 
Na'— >Na + hv 

Chemiluminescent methods may be employed 
not only to identify as noted above the nature of 
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the moleoular processes involved in a chemical re 
action, but also to fix, within certain limits at least, 
the energy of dissociation of certain gases Thus, 
the simple dissociation process, 

in reality must be much more complicated m 
operation than the urumolecular bimolecular 
dynamio equilibrium postulated by this equation 
given in the text books Whilst the efficiency of 
collision in oausmg reaction of complex molecules 
such as 2N0 g ^tN,0 4 is usually high, that of 
atomio recombination is very low, and if we regard 
a pair of normal atoms m close proximity to one 
another as the extreme case of dissociation, the 
absence of an eloctno moment in the system forbids 
th e quantised emission of radiation Thus reactions 
such as 2H — »■ H t , 2Br -> Br^, only oocur in the 
presence of a third body or a surface, and the energy 
of combmation transmitted to the third body is 
frequently emitted as chemiluminescence, a pheno 
menon readily observed with atomic hydrogen 
The energy of combination of atomic hydrogen is 
found to be sufficiently great to excite the OH 
molecule to emission, but not the mercury line 
A.25J7 A m mercury atoms , this places the energy 
of dissociation of hydrogen between 94,000 and 
112,000 cal per gram molecule 
Atomio hydrogen, readily prepared by Wood’s 
method, is a convenient source of many chemi 


luminescent experiments The afterglow of a 
number of gases, notably oxygen, nitrogen dioxide 
and nitrogen, when excited by the electric dis 
charge, may all be regarded as chemiluminescent 
reactions in that the gases possess enhanced 
chemical reactivity m the glowing state The glow 
of nitrogen dioxide and mtnc oxide and the after 
glow of Lord Rayleigh’s active nitrogen are par 
ticularly brilliant, but the chemical processes m 
volved are at present obscure Tt seems at least 
definitely established that active nitrogen con 
tains at least two chemically reactive species, 
both atoms and excited molecules The cohesion 
of sobd surfaces may be regarded as a species of 
chemical reaction in tho solid state, and several of 
these reactions are found to be chemiluminescent , 
although frequently classified as tnbo or crystalo 
luminescent reactions, the crystallisation of arsem 
ous oxide and sugar exemplify this class of reaction 
Other quasi chemical reactions which are lumin 
escent include the fluorescence and phosphor 
escence excited in various substances, especially 
in solid solutions, by electron bombardment, some 
of the effects produced by the bombardment of 
minerals such as kunzite by high speed electrons 
bemg particularly brilliant Finally, we may 
observe the chemiluminescence obtained with 
certain bacteria such as B fluorescens and the 
reaction between luciferm and lucif erase, the basis 
of biological light 


Obituary 


Mb S S Buckman 

HpHE son of Prof James Buckman, a well known 
JL botanist and geologist of his day, Sydney 
Savory Buckman, bom in 1860, early followed in his 
father’s footsteps His attention was particularly 
directed to the Brachiopoda and Ammonites of the 
Inferior Oolite, and so early as 1883 he contributed 
a paper on the former to the Proceedings of the 
Dorsetshire Natural History Field Club Buckman 
will, however, be chiefly remembered for his work 
m connexion with the Ammonites, which he showed 
could be used as zone fossils for subdividing the 
Jurassic strata His study of these was extensive, 
and a monograph of those from the “ Inferior 
Oolite Senes ’ (never really completed) formed one 
of the Monographs of the Palaeontographical Society 
(1887-1907), while he further traced tt leir evolution 
through the successive strata, and in so doing was 
led to create a multitude of genera and species far 
beyond what had hitherto been deemed necessary 
In connexion with all this work and subsidiary 
to it, Buckman published very many papers and 
memoirs on the classification of Ammonites and 
Braohiopods When his connexion with the 
Palseontographical Society was severed, Buckman 
began in 1909 a work on “ Yorkshire Type Am 
momtes,” consisting of photographic figures of the 
types aooompamed by the original descriptions 
This was earned on until his eyesight failed six 
months ago The geological structure of the Inferior 
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Oolite also reoeived his attention, and he traced 
foldings in the bods that in some cases corresponded 
with those known to exist in the underlying Palaoo 
zoic rocks, thus beanng out Godwin Austen’s prin- 
ciple of the continuity of folding with its economic 
consequences 

Tho physical geography of south western Eng 
land was the subject of a pajier (Natural Science, 
1899) far too little consulted by later writers, in 
which Buckman treated of the ‘ Development of 
Rivers , and particularly the Genesis of the 
Severn ” The capture of the headwaters of the 
Thames by the Severn has, perhaps, never been 
better set forth Buckman ’s extensive and original 
work became absorbed to such an extent into con 
temporary geological thought that few of the 
younger generation of geologists realise how much 
they owe to hint 

The value of Buckman ’s labours was recognised 
by the Geological Society, of which he was elected 
a fellow in 1882, by the award of the Murchison 
Fund m 1897, of the Lyell Fund m 1903, and the 
bestowal of the Lyell Medal in 1913 His researches 
stimulated many a geologist, and not m England 
alone, to a more detailed study of the rocks and 
their fossil contents, and all such ho was ever ready 
to help in the most unselfish way His death on 
Feb 26 last was greatly regretted by all privileged 
to know him, ana his memory will be cherished as 
one of the kindest of men 
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Dr Du Riche Preller 

Dr C S Du Riche Preller died at his 
residence m Edinburgh on Eeb 17 in his eighty- 
fifth year He was a notable representative of 
a type of which the numbers are steadily growing 
less, to the great loss of the oommumty A 
successful professional man, with varied interests 
rising naturally out of the practice of his pro 
fession, he superimposed upon those interests others 
which in the course of his long life led to his 
appearing to include most branches of knowledge 
within his sphere 

By training an engineer, Dr Preller’s technical 
training was supplemented by wide studies in 
pure science, earned out in French and German 
universities as well as in Yorkshire His active 
career was spont mostly on the Continent, where 
he was engaged especially in railway and electneal 
undertakings m Germany, Italy, and Switzerland, 
being at one time chairman and chief engineer of 
the Limmat valley electno railway He was also 
interested m the lighthouses of the French ooast 
From his absorption m hydro electric installations 
there arose naturally an interest in problems of 
glacial geology and of mountain form and structure 
generally Again, an inborn aptitude for languages 
— he belongod to a Huguenot family long settled in 
England — combined with long residence on the 
Continent, made him an excellent linguist , he 
spoke and read easily French, German, Italian, and 
Spanish He had also a great love of music, art, 
and literature, while travel was another favourite 
recreation 

Though Dr Preller collected together a number 
of studies on the geology of Italy in a book pub 
lished in three volumes as “ Italian Mountain 
Geology ” (1918-23), for which the Royal Um 
versity of Florence made him an honorary 
doctor of science, most of his scientific writings 
took the form of essays, papers, and letters contn 
buted to technical, scientific, and other periodicals 
He was an occasional contributor to Nature, but 
many of the papers of his later years, after his 
settlement in Edinburgh m 1912, appeared m the 
Scottish Geographical Magazine These dealt with 
a great variety of subjects, including the old 
problem of Hannibal's route across the Alps 
With interests so widely diffused great originality 
was not to be expected, and accuracy m detail at 
times left somethmg to be desired , but for these 
qualities we look to the specialists The great im- 
portance of such men as Dr Preller is that they act 
as liaison officers between the educated public and 
scientific specialists Their steadily decreasing 
□umbers is to be regretted in that the specialists 
are always tending to become more and more un- 
intelligible even to their fellows in other branches 


We regret to record the death of Dr Humphrey 
Purnell JBlaokmore, widely known as an archaeo- 
logist, which took place at Salisbury on Feb 2, at 
the age of ninety-three years He was educated 
at Queenwood College and qualified m medicine 
at we earliest possible age While in practice at 
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Salisbury he took up the study of geology The 
results of his intimate study of local conditions 
were published in the Geological Survey acoount 
of Wiltshire He contributed to the Blaokmore 
Museum, which was founded by his brother, a 
valuable series of palaeontological remains whjch 
he himself had discovered in the local gravels 
When the Salisbury and South Wilts Museum 
was founded, now more than sixty years ago, it 
was very largely due to his activities, and he took 
a very considerable share m determining its methods 
and arrangement His interests m archaeology 
were wide, and brought him into intimate touch with 
the most prominent archaeologists of his day, among 
the more noteworthy being Sir John Evans, Sir 
Augustus Franks, Lord Avebury, and Sir William 
Boyd Dawkins Although to a later generation 
he was more widely known by name than person- 
ally, he was always ready to throw open the valu 
able collections in his house at Salisbury to research 
workers With his death, and that of Sir William 
Boyd Dawkins, has finally passed away that genera- 
tion of pioneers whioh founded British prehistoric 
archaeology and raised it to the foremost place in 
the study of the culture of early man 


The death is announced of Dr Joseph Gold- 
berger on Jan 17 According to a Daily Science 
News Bulletin (Science Service, Washington, D C ) 
he was bom m Austria m 1874, and at the ago 
of six emigrated with his parents to the United 
States Twenty years later he joined the U S 
Public Health Service and soon afterwards was 
attached to the Hygienic Laboratory, Washington 
His greatest contributions to science were his 
studies on the nature, cure, and prevention of 
pellagra, which he determined to be a food defici- 
ency disease dependent upon lack of fresh and 
proper proteins He discovered that yeast is a 

S eventive in tho absence of fresh meat and milk 
e also contributed studies on yellow fever, dengue, 
measles, and influenza 


We regret to announce the following deaths 

Mr Edward Davidson, for many years secretary 
and treasurer of the Royal English Arbonoultural 
Society, on Mar 4 

Dr Alex Hill, secretary of the Universities Bureau 
of the British Empire and formerly Master of Downing 
College, Cambridge, and Principal of University College, 
Southampton, on Feb 27, aged seventy two years 

Mr John Hyde, from 1897 until 1905 chief of the 
bureau of statistics of the U S Department of Agri- 
culture, known also for his work on the eoonomio 
effects of disease, food and population, etc , on Jan 18, 
aged eighty years 

Dr Frederic A. Lucas, director of the American 
Museum of Natural History from 1911 until 1923 and 
since honorary director, and a foreign member of the 
Zoological Society of London, on Jan 9, aged seventy* 
six years 

Sir John Denison Denison Pender, G BE.KCMO, 
chairman of the Eastern and Associated Cable Com- 
panies, on Mar 0, aged seventy three yearn. 
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News and Views. 


On p 415 of this issue we publish the first authon 
tative account to reach England of the skeloton 
discovered in January last in the Springbok Flats, 
Transvaal The discovery has already been an 
nounoed in oabled dispatches appearing in the English 
press, but the detailed acoount of the circumstances 
of its discovery and the results of the examination of 
the skeletal remains whioh Dr Broom now gives 
make it possible to form a more adequate estimate of 
its importance Its chief point of interest is that not 
only is the skull that of modern man, but it bears a 
dose resemblanoe to the Cro Magnon type of the 
European upper palaolithio age In this it agrees 
with the Boskop skull , but another feature whioh it 
has in common with that skull and in which they 
both differ from the Cro Magnon is, that while the 
latter is high, they are both low This is important, 
as by some the Boskop skull was thought to have 
suffered from post mortem deformation 1 he long 
bones of the new skeleton, though muoh broken, by 
the estimate of their length would bear out the re 
semblance to Cro Magnon man in point of being largo 
The Bushveld skull, as Dr Broom suggests the new 
find should bo called, resembles the Boskop skull in 
that tho eyebrow ridges are not prominent ami both 
are large brained Although not so long as the 
Boskop skull, to which an estimated length of 210 mm 
was given, the Bushveld skull measures 196 mm 
This, on an estimated breadth of about 144 mm , gives 
a oephalio index of 74 Although, as Dr Broom 
points out, the new skull differs from the Boskop 
skull in several particulars, it confirms the evidence 
of the earlier find of the existence in South Afrioa of 
an early large brained race But, whereas the Boskop 
skull was regarded as showing affinities with no 
existing race in South Africa, Dr Broom is inclined 
to see in the Korannas the descendants of Bushveld 
man 

The suggested correlation of the Bushveld man 
with the middle palseolithio of South Afrioa, through 
the association of the remains with an extinct speoies 
of buffalo also found in association with the Hagen 
stad type of stone implement, adds considerably to 
the interest and importance of the find Thu may be 
still further enhanced when it is possible to bring it 
more closely into relation with the investigations 
which Mr Leakey is carrying out m Kenya, where 
it is evident from the communication which appeared 
m the Tunes on Mar 7 that finds of a crucial character 
are possible at any moment The discoveries of this 
season which Mr Leakey announces are of a suffi 
oiently surprising nature In last season’s excavations 
at Elmenteita a Mousterian layer had been reached 
below the Aungnaoian level in the cave known as 
Gamble’s Cave II This year, two occupation levels 
with industries of typioai Aungnacian facies have 
been found below the Mousterian horizon, belonging 
to the same Second Pluvial period as that horizon. 
This sequenoe has been confirmed at a number of 
sites As there is no evidence of any mingling of the 
Mousterian and Aungnaoian industries, it can only 
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be oonoluded that the Moustenan m East Africa 
represents an actual racial intrusion and not merely a 
cultural influence, while, further, the reversal of the 
sequence normal in Europe points to the immigration 
of a race from outside into an area in which the 
Aungnacian was either tho indigenous culture or, at 
any rate, in whioh it was sufficiently near its place of 
on gin to permit of its earlier penetration ThiB is 
what might be expected on the view of the African 
ongin of the Aungnaoian oulture Two skoletons 
have been discovered which agree with previous dis 
ooveries in associating Homo sapiens with Aung 
nacian industries Mr Leakey, holding that any 
human remains discovered in association with the 
Moustenan industry will be of the Neanderthal type, 
suggests that such remains may link up man in East 
Afnca with Rhodesian man 

The centenary of King's College directs attention 
to an educational institution which has tho distinc 
tion of being one of London’s oldest oolleges and the 
misfortune of being one of the poorest It is the 
worst endowed College m Great Britain, and yet the 
numbers of students have doubled since tho War, and 
the high standard both of its teaching and research 
is being steadily maintained While the appeal for 
£350,000 which has been launched is wide, in that 
it embraces tho improvement of buildings, the pro 
vision of endowments, scholarships, and bursaries, 
there is one particular aspect which we would re 
commend to our readers The College has always 
oooupied a leading place in its work for scientific 
progress It was tho first English college to establish 
either a phyBios or a bacteriological laboratory The 
work done in the physios and oloctncal departments 
is particularly distinctive Wheatstone invented the 
telegraph , Maxwell disolosed the prmoiple to which 
broadcasting owes its origin, while in more recent 
times Prof O W Richardson formulated the laws 
underlying the action of wireless valve filaments 
Important wireless research is at present being 
pursued by Prof E V Appleton 

The eleotneal industry is largely indebted to work 
carried on at King's College The theory of the paral 
lei running of electrical alternators as used to day in 
all the large power stations, and the invention of the 
three wire system of supply, were first propounded 
by Prof John Hoplunson The present professor of 
electrical engineering, Prof Ernest Wilson, has 
earned out important investigations on the corrosion 
of metals Buch as are used for overhead wires and 
are exposed to the London atmosphere Neither the 
physiCB nor tho eleotneal engineering departments 
has an endowment inoome They are almost entirely 
dependent upon a fluctuating student fee income 
It is now proposed to raise a sum of £60,000 to endow 
chairs m these two departments The amount is 
modest enough in comparison with the wealth of the 
wireless and eleotneal industries, and donations to 
either branoh of the College would be a recognition 
of indebtedness and an encouragement for future 
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research Donations may be sent either direct to 
King’s College, Strand, WC2, or to the College 
bankers, Messrs Coutts and Co , 440 Strand, W C 2 

At the South Africa meeting of the British Associa 
tion in July next, the Council will nominate Dr F O 
Bcrwer, F R S , lately Regius professor of botany in the 
University of Glasgow, as president of the Association 
for the year 1930, when the meeting will be held in 
Bristol The Association has received from the Court 
of Common Council (the Corporation of the City of 
London) the expression of a hope that London will be 
selected as the place of meeting m the centenary 
year, 1931, and offering entertainment to the Associa 
tion in that event This invitation has been aooepted, 
and the centenary meeting will therefore be the first 
ever held in London 

In view of the importance of the wool industry to 
South Africa, it is fitting that wool research should be 
a strong feature at the meetings of the British Associa 
tion this year Among those who have already 
signified their intention of being present are Prof 
Aldred F Barker, head of the Textile Department of 
the University of Leeds, Dr S G Barker, Director 
of Research of the British Research Association for 
the Woollen and Worsted Industries, and Dr J E 
Nichols, also of the Research Association, who is at 
present engaged on a sheep and wool survey of the 
British Empire Principal H Richardson, head of 
the Technical College, Bradford, is also expected to 
attend Dr J E Duerden, Director of Wool Re 
search of the Union of South Africa, -will give an 
account of the wool investigations in progress in 
the South African Department of Agriculture, and 
others will deal with various nutritional and genetical 
experiments Mr E N B Warren, head of the Sheep 
and Wool Seotion at the Grootfontein School of 
Agriculture, will describe the instructional course 
given there, which is admitted to be one of the fore 
most m the world 

The inauguration of a television broadcasting 
service in Great Britain is at present being considered 
by the Post Office officials Great progress has 
recently been made at the Baird laboratories and very 
satisfactory demonstrations of land line transmissions 
have been given on a ‘ televisor ’ It is quite easy to 
‘ tune in ’ the picture by one control and ‘ frame ’ it 
correctly by the other oontrol The pictures are still 
somewhat limited m size, but excellent ‘ head and 
shoulders ’ reproductions are given, and in oonjunc 
tion with a loud speaker give a very interesting 
performance Considerable detail is given in the 
picture — the time, for example, on the performer's 
watch can be easily read A high tension pressure of 
350 volts is required for the home televisor, but if an 
alternating current lighting supply is available, this 
oan be readilj obtained by an ‘ eliminator ’ At 
present the sets are designed for a fixed wave length 
of 200 metres (1500 kilocycles) It is, perhaps, too 
early to say what is the narrowest band of frequencies 
that is necessary to transmit a sufficiently satisfactory 
pieture In the event of the establishment of a tele 
vision broadoaating service, it would be advisable to 
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have as narrow a band as possible so as to avoid 
interference with the ordinary broadcasting and 
other services Everything depends on how muoh 
flicker and lack of detail oan be permitted without 
appreciably detracting from the pleasure of the 
‘ looker on ’ Television for the theatre seems to be 
an easier problem than television for the home As 
this would be worked throughout by experts, the 
large performance factor of safety required for home 
gets would be unnecessary 

In every continental area the number of wave 
lengths available for broadcasting is strictly limited 
The radiation from an aenal may be considered as 
made up of rays parallel to the surface of the earth 
and of rays molined to the surface The latter radta 
tions suffer very little attenuation, and, striking the 
conducting layer, get bent down towards the earth 
and sometimes produce interference with parallel 
waves Such interference has been noticed between 
stations 2000 miles apart In a paper by P P 
Eckersley and A B Howe, read to the Institution 
of Electrical Engineers on Mar 6, a method of getting 
over interference difficulties by using the same wave 
length for several stations is disoussed Three other 
methods have been suggested The first is by secur 
ing a proper international agreement between the 
nations, the second by designing all transmitting 
aerials so that only radiations parallel to the earth’s 
surface are emitted, and the third by using only a few 
high powered stations instead of many low power 
stations Most broadcasting authorities throughout the 
world are adopting the third of these methods In 1924, 
Captain Eckersley suggested in addition that several 
broadcasting stations m each country might be oper 
ated on the same wave length At the present time 
Edinburgh, Hull, Bradford, and Bournemouth Bhare 
the same wave length with satisfactory results The 
oase of Bradford is interesting, as it is only about 60 
miles from Hull When Bradford shared a wave 
length with other European stations the good servioe 
range was only about half a mile from the aenal 
Now, although it has the same wave length as Hull, 
it has a good service range exceeding five miles The 
chief sphere of usefulness of this new method is to 
bnng first class service to isolated towns Low 
powered stations and short wave lengths would be 
used, as all the regional high power stations need long 
wave lengths The method should appreciably re 
lieve the broadcasting conditions in Europe 

The Institute of Metals, founded for the study of 
Non Ferrous Metallurgy in 1908, which has just held 
its twenty first annual meeting, had an initial member 
ship of about 260 To day the roll of its members 
exceeds 2000, of whom about two thirds are BntiBh 
and Empire members, while the remaining one third 
consists of foreign members At the. time of its 
formation many doubts were expressed whether such 
an institute oould be formed and maintained, and 
whether it would fulfil any really useful function 
When the suooessful career of the Iron and Steel 
Institute was cited as an encouraging example, the 
doubters pointed out that the non ferrous industries 
were muoh smaller, less wealthy, and less advanced 
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from a technical and scientific point of view It was 
even feared that manufacturers might not wish to 
support such an institute and that they would decline 
to allow the members of their staffs to take part m its 
meetings for fear of divulging confidential information 
Fortunately, the small band of enthusiastic founders 
of the Institute did not permit themselves to be 
deterred by such misgivings, and as soon as a start 
had been made it became abundantly clear that a real 
need existed for an institute dealing with the non 
ferrous metals From the very beginning the Institute 
prospered Its membership began to grow steadily 
and still continues to increase to day, while the value 
of its work and mfluenoe stands fully recognised both 
in Great Britain and abroad Its first three presi 
dents were the late Sir William White, the late Sir 
Gerrard Muntz, and the late Prof W Gowland, repre 
sonting respectively the user, the manufacturer, and 
the scientific student of metalR This order of rotation 
in filling the presidential chair has been followed, with 
a few exceptions in special circumstances, throughout 
the past history of the Institute It is intended to 
emphasise the fact that the Institute seeks to serve 
the interests of all those directly concerned with the 
non ferrous metals, whether as users, manufacturers, 
of scientific investigators and teachers of metallurgy 

A provisional notice of the forthcoming Inter 
national Congress of Forestry Experimental Stations, 
to be held at Stockholm and elsewhere next July, has 
already appeared in Nature (Deo 1, 1928, p 852) 
The sessions of the Congress will take place in Stock 
holm during the week July 22-27, an excursion being 
paid during the week to visit forests at Noork6ping 
and Katnneholm Although the deliberations of the 
Congress are confined to a week, the programme laid 
down is more comprehensive Two extensive tours, 
one in the south and the other m central and north 
central Sweden, are projected, each covering eight 
days, during which a considerable part of the country 
will be traversed Those members wishing to partici 
pate in the first tour will assemble at Malm# on 
July 14, arriving at Stockholm on July 20 During 
this period interesting forests will be visited at Dalby, 
Furen, Boken&s, Malingsbo, Siljansfors, and in the 
region of Siljan and Domnarvet A number of private 
forests (pine, spruce, and beech) will be visited on thin 
southern tour Also the pine and spruce State forests 
of Malingsbo in Dalama, where the College of Forestry 
has instructional forests , and the experimental forests 
of Siljansfors, which are under the management of 
the Experimental Station and in which research work 
is undertaken This excursion will conclude with a 
tnp through the beautiful country round Lake Siljan, 
when the rafting in the Dalaven River will be seen 
and a visit paid to the town of Falun, an ancient 
ore mining and forest industries centre 

The second excursion which has been arranged for 
the International Congress of Forestry Experimental 
Stations will prove of even higher interest Members 
will leave Stockholm for Bispgftrden on July 28 and 
will visit forests and forest industrial works at Kul 
b&eksbden, Svartberget, Lyoksele, Hotmg, Fr6s€n to 1 
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Are, situated m the highlands of J&mtland, where 
amongst other things of interest the wonderful water 
fall of T&nnforsen will be viewed The intention of 
the northern tour is to demonstrate the forestry prob 
lems of Norrland and the difficulties mourred in slow 
growing northern forests with a more or less sterile 
soil Rafting and the industrial side of forest work 
in Sweden, which is of such great importance to the 
commercial well being of the country, will be seen 
The programme laid down for this Congress is exten 
Bive and can scarcely fail to be productive of work of 
importance to forestry science, whilst the members 
will have an opportunity of becoming acquainted 
with some valuable aspects of Swedish forestry 
methods 

Thk following were elected fellows of the Royal 
Society of Edinburgh at a meeting held on Mar 4 
Dr S Q Barker, director of research, British Research 
Association for the Woollen and Worsted Industries, 
Leeds Dr F Bath, lecturer m mathematics, Um 
versity of St Andrews , Mr G Bonnot, lecturer in 
mechanical engineering, Henot Watt College, Edin 
burgh , Dr A Calder, assistant in the Animal Breed 
ing Research Department, University, Edinburgh , 
Dr G Coull, pharmaceutical chenust, of Leith , Prof 
E W H Cruickshank, Physiology Department, 
Dalhousie University, Halifax, Nova Scotia , Mr 
D Kennedy Fraser, psychologist to the Education 
Authority, Glasgow , Mr T Henderson, actuary of the 
Savings Bank of Glasgow , Dr Sunder Lai Hora, 
senior assistant superintendent, Zoological Survoy of 
India, Calcutta , Prof J Kendall, Chemistry Depart 
ment, University of Edinburgh, Mr J R Little, 
general manager and secretary of the Century Insurance 
Co , Edinburgh , Prof D N M ‘Arthur, Department of 
Agricultural Chemistry, West of Scotland Agricultural 
College, Glasgow , Mr J Mackie, mathematical 
master, Leith Academy, Leith , Mr W Meroer, 
leoturer in clinical surgery, University of Edinburgh , 
Mr H Moir, president, United States Life Insurance 
Co , in the City of New York , Prof F W Ogilvie, 
Department of Political Economy, University of 
Edinburgh, Dr J F V Phillips, botanist, Tanganyika 
Territory , Mr S Read, Edinburgh Academy , Mr 
R A Robb, lecturer in mathematics, University of 
Glasgow , Principal J C Smn.il, Henot Watt College, 
Edinburgh , Prof Sydney Smith, Department of 
Forensic Medicine, University of Edinburgh , Dr 
T Southwell, lecturer in holminthology, School of 
Tropical Medicine, Liverpool , Mr A C Stephen, 
assistant. Natural History Department, Royal Scottish 
Museum, Edinburgh , Dr B P Wiesner, lecturer m 
sex physiology, University of Edinburgh 

The United States Bureau of Mines has issued its 
report upon coal production in 1926 It consists, as 
usual, of numerous detailed statistical tables, whilst 
there is also much interesting information explaining 
the changes from vear to year m the statistics quoted 
The greater part of the report is interesting only to 
coal workers m the United States, but there are some 
passages which coal producers, and especially ooal 
miners m Great Britain, would do well to take to 
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heart Thus the report states that “ The foreign 
demand was unusually intense because of the seven 
months’ suspension of production in Great Britain 
The general walkout of the British miners on May 1 
immediately started discussion of exports from this 
oountry ’* “ A gam of approximately 14,000,000 net 

tons of shipment to Europe represented the greater 
part of the growth in the sea borne trade in 1926 
This ooal displaced former British tonnage in the main 
and went ohiefly to the United Kingdom, Irish Free 
State, Italy, and France ” 

Engineers engaged m designing will be interested 
to know that Messrs Adam Hilger, Ltd , are now 
making Prof Coker’s well known apparatus for the 
study of the stresses in engineering structures by 
means of the double refraction which stresses produce 
in transparent models, and the effect this double re 
fraotion has on either plane or oireularly polarised 
light passing through them Models of celluloid, 
stressed in their own planes, are used up to 3 inohes 
long In circularly polarised light the areas of maxi 
mum stress are immediately apparent, and for many 
purposes this will be sufficient for the engineer If 
the aotual magnitudes and directions of the principal 
stresses at each point are required, a more detailed 
examination under plane polansed light and with an 
auxiliary sheet of the same celluloid in simple tension 
used as a standard of stress is necessary 

It has well been said that the aspiration after the 
understanding of human nature and human notions 
is the key to much that is characteristic of the present 
century It is beginning to be realised that science 
is the new humanism, and that industrial aspects 
of it have to be considered not merely as profitable 
enterprises but also in relation to sooial welfare We 
therefore weloome the announcement of the publioa 
tion of a new monthly magazine — The Reahtt — 
whioh will aim at presenting contacts of scientific 
discovery and other forma of oreative expression with 
social, economio, and political affairs of the modern 
world The magazine has a strong editorial board 
representative of many fields of progressive thought 
and action, and it should make a wide appeal to 
intelligent citizens who seek something more sub 
stantial than they usually find in journals devoted to 
literary and political trivialities The first number 
is to appear on Mar 26, and will be issued by Messrs 
Macmillan and Co , Ltd , for the Realist Publishing 
Co , 25 Victoria Street, S W 1 

The Torquay Natural History Society shows satis 
factory progress In spite of the fact that the build 
ing of an extension to the Museum interfered with the 
ordinary course of museum work, a varied programme 
of twenty two lectures was carried through The 
addition of a seeond storey to the museum has per 
mitted the exhjbition of a loan oollection of ethno 
graphical specimens and of much material formerly 
stored away The activities of the Society are earned 
on by a senes of sections with specialised interests, the 
most lively being the archaeological, the botanical, and 
the entomological In each of these, papers of general 
and local interest were read, and some of these have 
been published m the Transactions 
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The Report of the Museums of the Brooklyn Institute 
of Arts and Sciences for 1927 gives a great impressioi 
of activity and progress, not only m the field of exhibi 
tion pure and simple, but also in many side aotivitie 
aiming at the eduoation of the student and the peopl< 
in general The Department of Natural History ha 
been given much additional room for expansion, mam 
new galleries, three of which have been converted mb 
European period rooms, have been opened, a largi 
annex has been adapted for the Children’s Museum a 
a cost of some £10,000, and a lunch and tea room hai 
been created The energy of the staff is indicated by 
the fact that ten special exhibitions of various ax 
collections and eight exhibitions of prints were held ii 
the course of the year Speoial educational aotivitiei 
inolude the institution of a press for printing litho 
graphs for the use of students, the formation of a olaai 
in clay modelling for children in the elementary 
schools, the exhibition of motion picture films portray 
ing the “ Chronicles of Amenoa,” and zoological sub 
jects (purchased from Raymond L Ditmars) for sohoo 
children, as well as lecture courses for the publio foi 
teachers, and for students The Children’s Museum 
with its loan exhibits of natural history specimens, it< 
sohool visits helped by three teachers assigned by th( 
eduoation authorities, its summer field trips, and many 
other activities, ought to instil the scientific mood a' 
a period when it is most likely to have a telling in 
fluence The cost of running these excellent museumi 
during the year was roughly £43,000 for the Centra 
Museum, and £4700 for the Children’s Museum 

The O J Symons Memorial Lecture of the Roja 
Meteorological Sooiety will be delivered on Mar 20 
at 7 30 p m , by Mr R A Watson Watt who will take 
as his subject “ Weather and Wireless ” 

Dr L F Hewitt has been appointed bio chemist 
at the Metropolitan Asylums Board's antitoxin 
establishment, Belmont Laboratories, Sutton, Surrey 
Dr Hewitt is at present Gibbons Research Follow at 
the London Hospital , and was formerly research 
chemist, Medical Research Council, Mount Vernon, 
Hampstead 

A VIOLENT earthquake was recorded at Kew 
Observatory on Mar 7 The first tremors reached 
the observatory at 1 hr 46 min 36 sec GMT The 
distance of the epicentre is estimated at 6400 miles, 
and the bearing is 7° W of N , corresponding with a 
position near the Aleutian Islands, lat 60° N , long 
168° W 

An additional evening meeting of the Royal Geo 
graphical Society will be held on Monday, Mar 26, 
at 8 30 pm, at the Polytechnic Theatre, Regent 
Street, when Sir Douglas Mawson will give mi account 
of recent work on the fjords of New Zealand and will 
show the kinematograph film of his Antarctic Expedi 
tion of 1911-1914, not before shown m England in it* 
final form 

Major HOD Seorave established a new speed 
record on Mar 11 at Daytona Beaoh, Florida, with 
an average of 23 1 36226 miles mi hour Major Segrave 
was driving his Irving Special racing oar Oolden Arrow, 
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and oovered the mile course m each direction at just Hall, Sunderland (Mar 26) A lecturer in physics 
over 231 miles an hour The Golden Arrow has a at the Chelsea Polytechnic — The Principal, Chelsea 
12 cylinder Napier Lion engine which develops Polytechnic, Manresa Road, S W 3 (Mar 28) A 

930 h p and is not supercharged , the body of the demonstrator for laboratory work in physios and 

car consists of three stream line forms The previous electrical engineering at the Royal Naval Engineering 
highest speed, 207 66 miles an hour, was attamed by College, Keyhara (Plymouth) — The Secretary of the 
Mr Ray Keeoh driving Mr J M White’s Triplex car Admiralty (C E Branch), Whitehall, S W 1 (Mar 31 ) 
on April 22, 1928 A head of the pharmacy department of the Leicester 

Colloge of Technology — The Registrar, College of 
Applications are invited for the following appoint Technology, Leicester (April 3) A lecturer in 

ments, on or before the dates mentioned — An assist the Department of Mining of the Imperial College 

ant veterinary inspector under the Surrey County of Science and Technology — Prof S J Truscott, 
Council — The Clerk of the County Council, County Imperial College of Soience and Technology — Royal 
Hall, Kingston upon Thames (Mar 20) A lecturer School of Mines, South Kensington, 8 W 7 (April 16) 
in eleotnoal engineering at the Rugby College of A professor of biochemistry in the University of 
Technology and Arts — The Organiser of Further Alberta — The Secretary of the Board of Governors, 

Education in Rugby, 61 Clifton Road, Rugby (Mar 20) University of Alberta, Edmonton, Alberta, Canada 

A head of the Mathematics Department and orgams (May 14) A junior chemical assistant to the Research 

mg assistant to the Principal of Leeds Technical Association of British Flour Millers — The Director 

College — The Direotorof Education, Education Depart of Researoh of the Association, Old London Road, 

ment, Calverley Street, Leeds (Mar 23) An assistant 8t Albans A senior science mistress at the County 

leoturer in botany m the University of Bristol — The School for Girls, Beckenham — The Head Mistress, 
Secretary, The University, Bristol (Mar 26) A County School for Girls, Beckenham A baoteno 
deputy curator of the Sunderland Public Libraries, logist in tho Malayan Medical Servioe— Iho Private 
Museum, and Art Gallery — The Chairman of the Secretary (Appointments), Colonial Office, 2 Richmond 
Libraries, Museum, and Art Gallery Committee, Town Torrace, 8 W 1 

Our Astronomical Column 

Two Nakfd eye Sunspots — Two groups of sun Hooker telescope, combined with the extremely 

spots, large enough to be seen with the naked eye, delicate thermocouples and rohned methods of 

have recently been on the sun’s disc at the same time measurement introduced by these two pioneers Their 
The larger of these was a stream, with a big composite latest results are given m the Aatrophyatcal Journal, 
leader spot, crossing the central meridian on Mar 1 1 vol 88, p 279, which includes an interesting account 

It was the return or revival of a group in tho previous of tho construction of the thermocouple This deli 

rotation with central meridian passage on Feb 12 cate operation, in which wires of about 0 03 mm are 

The second group consisted of a single spot, fairly used, has to be performed under a mioroscope, and 

regular m outline, and showing bright projections the resulting thermocouples aro capablo of measuring 

partly across the umbra , there were small companion radiometnc magnitudes with an uncertainty of only 
spots and a subsidiary stream southwards The 0 1 of a magnitude A discussion of the observing 
following table gives other details of the two groups methods used and the reduction of the observations 

No Date on Di*- Central Meridian . is followed by the results obtained for tho 124 stars 

NO Date on Diac parage Latltu<u Aruo so far observed Those are reduced to a homogeneous 

3 Mar 2-14 Mar 8 3 7° 8 1/2000 system of radiometric magnitudes, heat indices, and 

4 Mar 6-17 Mar 110 10° S 1/800 water cell absorptions, corresponding to the standard 

(Areu express proportion of hemisphere covored ) conditions of (1) the star in zemth, (2) two reflections 

, from fresh silvor, and (3) a rock salt window in 

C ranges in the Eabth 8 Rotation — A paper bj thermocouple The corrections required to reduce to 

the Astronomer Royal and Mr R T Cullen was read no atmosphere and for the total radiation reaching 

at the meeting of the Royal Astronomical Society on our system are given, as well as the computed boto 
Mar 8, in whioh the residuals in longitude of the sun metric magnitudes 
for the last 160 years were compared with those for 

the moon It was found that a much greater accord Detonating Fireball in New Zealand — There 
once was produced by deducing the sun’s longitude has been evidenoe of a widely awakened interest in 
from the observed Declinations in the neighbourhood astronomy of late years in New Zealand One of the 
of each equinox, than by deducing it from the Right directions of its manifestation is the oareful observe 
Ascensions The early observations of Right Ascen tion and discussion of meteors Mr R A McIntosh 
sion of the sun are affected by abnormal errors wluoh describes m B A A J for February a brilliant fireball 
do not enter into the Decimations to the same extent that appeared over the Coromandel Peninsula (North 
The new reduction leads to a much closer resemblance Island) on the night of Oct 27, 1928 As the moon 
between the curves of solar and lunar residuals than was full, and yet the object was so conspicuous, the 
has previously been obtained, and thus strengthens magnitude is estimated as - 16 , the explosion was 
the hypothesis that the cause of these fluctuations seen by three observers , the meteor separated into 
lies in the earth’s rotation, not in the bodies them three or four portions, which quickly died out The 
selves height at commencement was 76 rrulos, at the end 

25 miles, the visible track being 107 miles long and 
Measurement of Stellar Radiation — The re the velocity 27 miles per seoond The explosion 
cent considerable advances made by Pettit and shook the houses, and was heard over a large area 
Nioholson in the knowledge of stellar radiation has A faint trail was- seen for 2} seoonds The radiant was 
been made posable largely through the great 100 inch at 6° + 24°, near Alpha Andromeda 
No 3098, Vol 123] 
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Research Items 


Climate and Health — The statistical relations 
between climatic factors and human health has been 
investigated by Dr A Wallen in a publication of the 
Statens Meteor ologisk Hydrograflska Anstalt, Bd 5, 
No 1 of Stockholm, entitled “V&devlokens Samband 
mcd HalsotillstAndet ” Dr Wallen has studied the 
correlations between the mortality and health of 
Stockholm and Goteborg on one liand, and pressure, 
temperature, humidity, precipitation, and diurnal van 
tion on the other No particular relationship is found 
between pressure and health, but mortality increases 
during high pressure both in summer and winter 
This, however, may be due rather to the associated 
high temperature in summer and low temperature in 
winter A close relation appears to occur between 
temperature and health Humidity also plays an 
important rftle Dry seasons at all times of the year 
show an increase in the mortality rate, and winters 
and springs with a high humidity are also marked by 
a high mortality No relation wsh traceable between 
the amount of precipitation and health or mortality 
Considerable diurnal variations in temperature or in 
pressure show correlations with an increase in the 
mortality rate Dr Wallen also traces correlations 
between meteorological factors and the number of 
workmen on sick leave in a large factoiy with 1000 
employees A close torrelation was shown in an 
increased number of cases during low barometno 
pressure The paper contains a largo number of 
graphs and statistical tables, and a useful bibliography 
of the subject 

H and writing — Science Progress for January has an 
artiolo on experimental graphology by R Saudek 
Handwriting being a very personal activity, one would 
expect on a priori grounds that it would be possible to 
deduce from it sometlung of the personality of the 
writer Numerous attempts have certainly been 
made and while some people would seem to have had 
some success in individual cases, yet the si lentific 
treatment of the subject is very recent From the 
legal point of view the aim of the graphologist is to 
discover whether the questioned document is the work 
of the reputed writer, and, if it is not, to prove tho 
identity of the handwriting in its inconspicuous 
characters with that of the suspected person The 
assumption on which the expert relies is that the 
inconspicuous features of the handwriting cannot be 
consistently disguised m a manuscript of any length 
The problem of tho diagnosis of tho character of tho 
writer is more complicated The writer of this article 
has subjected handwriting to a detailed analysis, and 
asserts that there arc at least twelve factors that oo 
operate in the formation of the individual writing 
These factors include tho writing instruments, the 
degree of maturity of the writer, the acute physio 
logical condition of the writer, and the speed of the act 
of writing etc Detailed explanations are given and 
specimens of handwriting illustrating the various 
points The kinematograph has proved useful in die 
tinguishing some of the Taws Tho research is interest- 
ing as marking a beginning of the study of this subject, 
though one is left with the feeling that much yet 
remains to be done 

Wild Birds and Disease in the Poultry Yard — 
Various investigators have shown that a number of 
species of wild birds occasionally harbour a gape 
worm identical with that which causes severe epi 
demies amongst poultry ( Syngamus trachea) Odd 
records refer to the pheasant, thnish, magpie, jay, and 
jackdaw A more serious infestation may occur in the 
starling, in which Lewis found that, m the Aberyst 
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wyth district, 169 out of 482 (36 per cent) oamed the 
parasite Charles Elton and Frank Buokland have 
now discovered that a much higher percentage of the 
rooks m tho Oxford district are similarly affected 
( Parasitology , vol 20, December 1928) The samples 
are small, but the results are striking of eight adults 
examined, four contained gape worms, and 31 out of 
33 young rooks Rooks and BtarhngB are frequent 
visitors to the poultry yard, and the possibility that 
they may be responsible for tho distribution of gape 
worms amongst domestio fowls deserves immediate 
investigation The very high incidence of the presenoe 
of gape worms amongst young rooks may acoount in 
part for the mortality whioh tliey are known to suffer 
in the nest, and this also may bo a factor of some 
economic importance 

Parasitic Worms or the Willow Grouse — A 
paper by Johan Huus ( Bergens Mus Aarbog , 1928) 
forms one of the contributions to the extensive in 
vestigation recently completed on the biology of the 
willow grouse in Norway Tho alimontary tracts of 
617 birds were examined and four species of worms 
obtained, namely, two nematodes — Ascandui compar, 
CaptUana longicollu, and two cestodes — Railletma 
urogalh and Wemlandta microps Ascaridia compar 
was found in the jejunum of 190 of the birds examined 
A careful account is given of the morphology, the dis 
tnbution anil the biology of the worm The larvte of 
Ascans Ittrnbncovies and of Ascaridia galh are known 
to pass from the intestine into the blood stream and 
via the heart to the lungs, where they escape into the 
alveoli, and thence come into the trachea and pharynx, 
from which they pass into the stomach and intestine 
The author believes that the larvae of Ascandui compar 
have a similar course, for the youngest examples 
found in the duodenum were 3 mm long and were 
undergoing their last ecdysis There is no evidence 
that this worm is pathogenic , the passage of the 
larvte through the lungs, especially in young ohicks, 
may be harmful CaptUana longicollis was found only 
m three birds, in the duodenum RaiUehna urogalh 
was present in the jejunum of 57 of the birds examined, 
anil Wemlandia microps in the duodenum in 60 cases 
The author points out that parasitio worms were not 
present m the caecum of the birds examined 

Researches on Copkfods — Mr A 0 Lowndes, of 
Marlborough College, in continuation of his researches 
on freshwater cojiepods, has published two interest- 
ing papers, “freshwater Copepoda from the New 
Hebrides ’’ (Annals and Magazine of Natural History, 
Ser 10, vol 1, June 1928) and “ The Result of Breed 
ing Experiments and other Observations on Cyclops 
vernahs Fischer and Cyclops robustus G O Bars " 
(Intemat Revue der ges Hydrobiol u Hydrographic, 
Bd 21, Heft 3/4, 1928) The first of these deals 
with a collection of copepods made by Dr J R Baker 
from a large lake on the Island of Gaua The lake is 
more than 300 feet deep, the pH at the surface and 
middle layers was 8 5 and the temperature 26° C Five 
species of copepods only were obtained, all but one well 
known and of wide distribution It is very interesting 
to find that in the majority of cases little or no 
difference in structure is visible between the forms 
from the New Hebrides and those from the British 
Isles and elsewhere No Calanoids were found in this 
collection In a sample from Hog Harbour, Santo, 
Cryptocyclopa anninas occurred in abundance m empty 
coco nut shells In the second paper Mr Lowndes 
describes the result of breeding together the two 
copepods Cyclops vernahs and Cyclops robustus, the 
object of the work being to decide whether C robustus 
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should be regarded as a separate species or only as a 
variety of C vemalts The speciflo characters are 
based almost entirely on the spine formulae and on the 
nature of the setse Mr Lowndes has shown in 
previous breeding experiments on Cyclops that the 
spine formulae may be exceedingly variable and too 
much importance must not be attached to these for 
the identification of species The experiments wore 
carefully carried out, and m addition cultures were 
made from the adult female of C robustus which gave 
rise to C vemalts C vemalts was successfully crossed 
with C robustus Both forms occur together in the 
same pond with every gradation between the two It 
is concluded from these observations that Cyclops 
robustus is not a separate species, but only a form of 
Cyclops vemalts 

Fishes from t lorida and the West Indies — - 
In the paperunder this title ( Proceedings of the Academy 
of Natural Science of Philadelphia, vol 80 , 1028), 
Mr Henry W Fowler reports on collections obtained 
in Florida, the Bahamas, Haiti, Porto Rico, Saint 
Lucia, and Dominica The specimens, except tho 
Porto Rican collection are in the Aoademy of Natural 
Science of Philadelphia Several hundred species are 
recorded, but none is now, although there are new 
localities for many of the fishes and some are specially 
interesting in their distribution The author also 
mentions nineteen examples of Rivulus hartu (Boulen 
ger) from Pitch Lake, in Tnmdad, British West 
Indies which were presented to the Academy by 
Dr Judson Daland m April 1928 Some of tho species 
from Florida are new to the United States fauna 
These includo a specimen of Rivulus cylindraceus 
Poey which is re described There are some rare 
fishes from tho Bahamas One specimen of Sparisotne 
radians, 8 1 mm long, was taken from the stomach of 
Serranus struUus From Bermuda three examples of 
Hahchcercs radialus are recorded and one of Callyodon 
plumbeus A collection of 69 species come from Haiti 
obtained by Mrs James Bond in the Porto Prince 
market valuable colour notes are given for many 
of the fishos 

The Blood of Invertebrates — The holothunan 
Caudina is a favourite subject for physiological 
research and is specially interesting, for not only is 
there haemoglobin in its blood, but also this is con 
tamed in corpuscles, as Hogben recently described in a 
South African Cwumarxa Two papers in the Science 
Reports of the T6hoku Imperial University (4th senos 
(Biology), Sendai, Japan , vol 3, No 4, Fasc 1, 1928) 
deal with the subject In “ Chenucal Studies on Sex 
Differences of Blood Protein in Caudina chilensis J 
Muller,” Tetssutaro Tadokora and Shukichi Watonabe 
have followed up their researches on sex differences 
in the blood protein of mammals They contend that 
similar differences are found in Caudina Mr 
Nobukuki Kawamoto (“ Oxygen Capaeity of the 
Blood of Certain Invertebrates which contain Hsemo 
globin ”) uses the mollusc Andara inflata as well as 
Caudina for his experiments Both contain htemo 
globin in the blood corpuscles, and the present work 
was undertaken m order to make a comparison with 
the blood of invertebrates having no hemoglobin, 
such as those used recently by other workers (Helix, 
Octopus, Homarus, A star us. Cancer ) It is shown 
that compared with the higher Mammalia, the blood 
of Andara and Caudina absorb much less oxygen, 
but compared with the invertebrates quoted, the 
oxygen cajiacity is much greater It is also greater 
that that of sea water 

Early History of Cotton —A N Gulati and* 
A J Turner, of the Technological Laboratory of the 
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Indian Central Cotton Committee, have an interesting 
note on the early history of cotton in Bulletin No 17, 
Technological Senes No 12, issued in October 1928 
by this Committee (The same paper appears in the 
Journal of the Textile Institute, 20, pp T1 19, January 
1929 ) The earliest known mummy cloths in Egypt, 
according to Petne date from about 6600 B c and 
are made of flax No Egyptian mummy cloths appear 
to have been made of cotton, but mummy cloths of 
cotton have been found in Peru, where one species of 
Oossypium seems to bo indigenous Recently, scram 
of cotton material have been found amongst the 
remains of the prehistoric civilisation unearthed at 
Mohenio daro in Sind These remains belong to the 
three latest cities erected on this site, which are 
asi nbed to dates between 3600 b c and 2400 b c 
Messrs Gulati and Turner have made as full an 
examination of this material as the condition of its 
preservation permits, and conclude that the cotton is 
not of the Q herbaccum type, but more closely related 
to the coarser fibres of the O arboreum type One 
sample of string found in earthenware had a purple 
colour , a few tests mado on this sample suggested 
that the dyestuff originally employed was of the 
madder tyjie 

AbacA a Little known Phiupiinf Iibrk The 
Coidage Institute of the United States has made 
possible a detailed study of the conditions of cultiva 
tion and production of abaci ’ fibre l his product 
is obtained from the outer, lower side of tno long 
fleshy leaf stalks of Musa textiUs N6o which oveilap 
to form the mam stem of this jilant The industry is 
indigenous to tho Philippines, whore the fibre has 
been known since Pigafettas’ diary of Magellan s tup 
aiound the world (1619), in which the name first 
appears A million or more bales of fihn from culti 
vated vaneties of this plant are annually oxpoited 
from the Philippines whilst hbre is now uIro being 
produced from the same plant in Romeo, Java, and 
Sumatra During recent years a scientific study of 
the crop and its product has been initiated, and the 
Philippine Journal of Science, Vol 37, No 1, Sept 
1928, contains a genes of papers by P L Sherman, 
( ordage Institute Fellow, and his colleagues of the 
Bureau of Science, Manila, which give the first 
results of this work These papers deal laigely with 
the soil conditions and the state of the fibre as origin 
ally prepared Active fermentation processes are at 
work m the soil owing to tho mass of rotted vegetable 
material from the leaf debris left after cutting out 
the fibres partly as a result tho extiacted fibre is 
usually somewhat full of ac id matenals, and the writers 
point out that unless it is thoroughly dried before it 
loaves the collecting ground, there is great danger of 
rapid deterioration in storage 

Fossil Ostrac oda of Italy — A monograph on tho 
fossil Ostracoda of Italy has been begun by A Neviani 
The first part (Mem Pont Accad Sci N Lancet, Ser 
2, vol 2) treats of those from the classical beds of 
Vallebiaja, near Faugha, which the author refers to 
the Lower Calabrian of Gignoux Nearly 79 species 
arc described, about 18 being considered new, and 
the details of their ooourrences in time from the 
Mesozoic to the present day are set forth in tabular 
form There is a good index and two excellent plates 

The Bushvkld Complex of the Transvaal — 
Among the speotacul&r geological phenomena for 
which South Africa is becoming increasingly famous, 
the great body of igneous rocks known as the Bush 
veld complex oocupies an impressive position 
Molengraaf, Mellor, Hall, \\ agner, du Toit, and other 
pioneers have already established its pnnojpal 
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features, and now a valuable summary appears from 
the able pen of Prof R A Daly, accompanied by 
eighteen new analyses and a stimulating discussion 
of the kind which enlivens all his contributions to 
geological literature (Bull Oeol Soc America, vol 30, 
pp 703 708 , 1928) This paper should be of speoial 
value to geologists attending the South Africa meet 
ing of the British Association and the meeting of the 
International Geological Congress Some of Daly’s 
oonolusions differ from the current interpretation of 
the Union Geological Survey According to the latter, 
the Bushveld felsite is exoluded from the complex and 
assigned to a Rooiberg senes which is made the top 
of the Trana\ aal system Daly thinks that the felsite 
is at least partly, and possibly wholly, a definite 
member of the complex, akin to the roof of the 
Duluth ‘ lopolith 1 wnioh seems to have been m part 
its own extrusive phase, chilled against the atmosphere 
It is also suggested that the coarse granites of the 
Complex are not contemporaneous throughout, but 
are made up of two mam intrusions , one red, pre 
ceding the norite, and the other pink and slightly 
more mafic, succeeding the norite It is recognised 
that the Complex will long furnish genetic problems 
of fundamental importance to geologists and petro 
logists In this paper the difficult questions of 
magmatic origins are touched on but lightly 

Lapland Meteorology — The observatory at 
Abisko, on Lake Tome in Swedish Lapland, has pub 
lished its detailed observations for both 1926 and 1927 
The headings to the tables are in Swedish and French 
The usual meteorological data are given in full In 
addition, there are a number of valuable records on 
the hydrology of the lake, including its weekly tern 
peiature at a depth of one metre, the dates of freezing 
and breaking up, and the thickness of the ice at weekly 
intervals during the long period from November to 
June, when the lake is frozen Soil temperatures, on 
every fifth day throughout the year, are given for 
depths of 60, 100, 160, and 200 cm There are also 
full notes on the displays of aurora borealis These 
publications are valuable contributions to the study 
of Arctic Europe 

Automatic Level Gauge Alarm — The application 
of photoelectric and selenium cells to operate alarms 
and automatic controls regulating the level of liquid 
in tanks and stand pipes is an interesting example of 
the growing industrial application of these instruments 
The de\ ice is especially useful when the liquids arc 
under high pressures, as then the standard methods of 
level control are inapplicable The following simple 
arrangement is in use at the works at Billingham of the 
Synthetic Ammonia and Nitrates Limited A glass in 
spection gauge is fitted at the required level on the stand 
pipe and the light sensitive relay is illuminated through 
the gauge Using opaque liquids, the light is shut off 
when the liquid rises and the relay then operates an 
alarm signal When transparent liquids are used, an 
opaque float in the gauge glass can be used to shut off 
the illumination when the liquid rises Alternatively, 
the light sensitive relay and the light source may be 
mounted on the same side of the gauge glass and the 
relay illuminated by a beam reflected by total internal 
reflection at the inner surface of the glass In this 
case reflection ceases when the liquid rises, the beam 
of light being refracted through the liquid The latter 
method is convenient when flat gauge glass, to which a 
right angle prism can be cemented, is used 

Photosynthesis or Carbohydrates — Prof 
E C C Baly’s production of carbohydrates by the 
exposure to light of carbomo acid which had been 
deposited on the surface of nickel or cobalt carbonate, 
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of which an account was given in the Proctedingt of the 
Royal Society for 1927, has now been shown by him 
and N R Hood to show an additional resemblance to 
natural processes in its susceptibility to the influence 
of temperature (ibid , A, vol 122, p 393, Feb 4) The 
yield of carbohydrates m his experiments increases 
linearly with temperature to a maximum at 31° , 
photosynthesis by some algse has been long known to 
obey a similar law, and it is now found that the tern 
perature coefficients for the changes are almost the 
same m the two cases Above 31°, the yield again 
decreases in his experiments, and becomes almost zero 
at about 48° , a botanical analogue of this is known in 
the existence of an optimum temperature for natural 
photosynthesis by leaves, with an assimilation- 
temperature ourve which is very similar to that found 
by Prof Baly, showing in particular a sharp peak at 
37° Prof Baly has not disoussed in any detail exactly 
what occurs in the purely physico chemical processes 
with which he had been ooncemed, but it is evident 
from the similarities that he has pointed out that many 
of the characteristics of the natural phenomena are 
merely those of a pure photochemical surface re 
action 

Transmutation or Elements — In an X ray tube 
there is a large localised dissipation of energy in the 
neighbourhood of the focus spot, where the electrons 
are incident on the anode If it were possible to 
bring about transmutation by moderate quantities 
of energy, conditions here would appear to be psrticu 
larly favourable, and any positive results obtained 
would carry considerable weight, since the substance 
being studied remains in a high vacuum throughout 
the experiment, and is thus not liable to chance 
contamination At the suggestion of Prof R A 
Millikan, tests of this naturo have been made by 
L Thomassen in the Norman Bridge Laboratory at 
Pasadena His results, which are described in the 
February issue of the Physical Review, are completely 
negative no change was found in the characteristic 
X ray spectrum of a tungsten target before and after 
the tube holding it had been operated for three days 
at a peak potential of 207 kilovolts and a ourrent of 
a few milliamperes The same author has also re 
peated the experiments of Prof Smits, from which 
it appeared at one time that lead might be transmuted 
into mercury, and has obtained no evidence of change 
in a lead arc, and inconclusive results with a high 
potential discharge between lead electrodes immersed 
in carbon disulphide, his conclusions in the latter 
case being similar to those afterwards arrived at by 
Prof Smits himself (see Nature, Jan 2, 1926, p 13, 
and Oct 1, 1927, p 476) 

Photochemical Decomposition op Nitrogen 
Pentoxide — The decomposition of nitrogen pent- 
oxide in the presence of the dioxide, which photo- 
sensitises the reaction, using monochromatic radiation 
of wave lengths 4360, 4060, and 3660 A , has been 
investigated by Baxter and Dickinson Their results, 
which are described in the Journal of the American 
Chemical Society for January, appear to follow the 
mechanism suggested by Nomsh The first reaction 
is probably a decomposition of the dioxide into mtno 
oxide and oxygen This is followed by a dark re- 
action between nitnc oxide and nitrogen pentoxide 
NO + N,0, = 3NO, In the decomposition of nitrogen 
dioxide the quantum efficiency for radiation of wave 
length 4360 A is extremely low (0 0046 molecules of 
oxygen produced per quantum absorbed), and hence 
this wave length should be ineffective for the decom- 
position of the pentoxide Hus was actually found 
to be the case, since the effect with radiation 4360 A 
was too small to be detected with the apparatus used 
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The Eucalypts and Paper Pulp 


rpHE paper pulp problem, especially with reference 
-*• to what is termed newsprint or the material used 
by the daily press, is one of growing importance in 
many oountnes to those ooncemod At first sight it 
would not, however, have been considered by the 
average man in Great Bn tain that the question had 
beoome one of importance in Australia , yet it appears 
that, with an annual consumption of 120,000 tons 
of newspnnt, Australia comes next to the United 
States of America and Canada on the basis of require 
ments per head of population, None of this paper is 
made in Australia, the reason given bemg that 
“ existing processes of manufacture require light 
ooloured coniferous wood that can be readily con 
verted into pulp by purely mechanical means ,r This 
ground wood or mechanical pulp oompnses 70 to 80 
per cent of the fibre content of newspnnt, the re 
inainder being pulp from the same wood ohonucally 
prepared by the sulphite process and added to impart 
the necessary strength to the sheet 

This being the position, the problem which has to 
be solved before newspnnt can be manufactured in 
Australia is the discovery of a substitute for mechan 
ical pulp that will compare with it favourably in the 
quality of the paper, as also in pnoe The problem is 
no new one In India, investigations in connexion 
with vanous bamboos and grasses have been oarried 
out at the Forest Research Institute for nearly a score 
of years past So far as quality goes, previous in 
vestigations m Australia (Bulletin No 26, Council for 
Scientific and Industnal Research Melbourne H J 
Green ) have shown that it was possible to produce from 
the eucalypts bleached soda pulp much superior m 
quality to ground wood, and the indications were that 
on a large scale this pulp oould bo made at a cost not 
very much above the latter Experimental work in this 
matter had been earned out in connexion with the 
mountain ash ( E regnant), Victoria, stringy bark 
(E ohhqua), Tasmania gum top (E delegatensui), 
Tasmania, beech ( Eagus Cunmnghamn ), Tasmania , and 
Pmm insignia This work was, however, considered to 
be too incomplete to be worth publishing In oon 
nexion with P insignia it has been shown that it makes 
excellent sulphite pulp, as well grown P insignia, of 
16 20 years of ago, carry only about the same amount 
of resin as spmee 

More detailed researches have since been under 
taken by Messrs L R Beniamin and J L 
Somerville (“Paper Pulp and Cellulose from the 
Eucalypts by the Sulphite Process ” Bulletin No 37, 
1928) This bulletin deals with the research work 
earned out dunng the last four years on the problem 
of applying the sulphite process to the pulping of 
euoalypts from the practical view point and beanng m 
mind the limitations imposed by existing industnal 
equipment The authors, in discussing their objective, 
remark 

“ The precedence in point of time accorded the soda 
pulping investigations was based entirely upon the 
fact that the so oaHod ‘ hardwoods ’ are seldom pulped 
by any other than alkaline processes In this oon 
nexion it may be added that, by whichever prooess 
hardwood is pulped m other countries the produo t is 
almost invariably soft, bulky, and of low strength, 
its use being confined almost entirely to the manu 
feature of book papers in which the relatively high 
proportion of longer fibred sulphite pulp from soft 
wood is relied upon to impart the desired strength 
In other words, hardwood pulp is used abroad as a 
filler for imparting softness and opacity In Bulletin 
No 26, previously referred to, it was shown, however, 
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that pulp of good colour and high strength could be 
obtained from the euoalypts by a suitable modification 
of the sodaprocess, followed by proper bleaching and 
heating The experience thus gained has been of 
considerable value in the planning and conduct of the 
present investigation, one of the principal objects of 
which has been to find those cooking conditions that 
would give pulp possessing good strength and a odour 
sufficiently white, without bleaolung, to be used, 
either alone or in high proportion, in the manufacture 
of newsprint Other aspeots have also been con 
sidered, such as the production of high grade cellulose 
for use m the manufacture of artificial silk, but work 
in this direction has been restricted and mostly con 
trolled by the necessity or desirability of acquiring 
evidence in supjKirt of certain trends, or of collecting 
incidental information that might be of value in estab- 
lishing the proposed Australian newsprint industry ” 

The chemistry of the sulphite prooess, even at the 
present tune, is incompletely understood, and there 
are many points connected with its applii ation to 
the pulping of the eucalypts which the authors 
consider would well repav thorough investigation if 
the industry already existed in Australia, but they 
thought that for the present they should com entrato 
their investigations upon developing methods that 
would permit of ready application and be sufficiently 
economical to aid materially m the early establish 
ment of the sulphite lndustiy and the pioduction of 
newsprint 

1 hose interested in tins matter should consult this 
very interesting and valuable monograph The 
authors’ objects and results arc expressed in the 
following 

“ Preliminary investigations with the sulphite 
process pointed to the possibility of cheapening pro 
duction to the required degree, and subsequent 
systematic study of tno process has practically assured 
this, for it is now evident that bleaching can be 
eliminated and a pulp produced so much superior in 
quality to meohamcal pulp that the admixture of 
longer fibre for conversion into newsprint will probably 
not be necessary Hence, as far as the production of 
a suitable substitute for mechanical pulp is concerned, 
the results of the present investigation indicate that 
this is entirely feasible 

“ Apart from the demand for newsprint in this 
ooimtry, there is a large consumption of the better 
grade printing papers and writing papers m which 
high grade sulphite pulp is used In addition to this 
there is a very heavy and increasing demand for 
artificial silk both m yarn and in the form of pieco 
goods These facts should stimulate the production 
of high grade bleached cellulose once a newspnnt in 
dustry relying on sulphite pulp is established Acoord 
mgly, when it was found that the cooking conditions 
required for producing pulp sufficiently white in the 
unbleached state to be used in newsprint also closely 
approached those necessary for the production of 
high grade cellulose, the opportunity was taken of 
exploring the possibilities further As a result, con 
siderable information on the physical qualities of the 
pulp, and the chenuoal purity of the cellulose produced 
in this investigation has been collected, and is now 
placed on record ’’ 

If this research work and experiments are trans 
la ted into commercial operations, they should have 
an important outcome in the management of oertain 
of the Australian forest areas Their study will also 
t repay oountnes in whioh the Eucalyptus has been 
* successfully grown m plantations 
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Natural History in Norfolk. 


I PROVINCIAL natural history societies may, and 
A jn many cases certainly do, perform very useful 
functions in keeping alive an active interest in Nature 
and the preservation of the local fauna and flora , but 
actual original work is generally confined to a small 
minority of members Indeed, it is one of the chief 
difficulties in keeping such societies alive that the 
active members bear so small a projxirtion to the 
whole A further difficulty exists when such societies 
also publish Transactions On one hand, such a 
publication must, if it is to justify itself, maintain a 
certain standard of interest and originality, on the 
other it is not advisable that it should be the medium 
of publu ation of original work of wide general interest, 
since the limited circulation of the journal makes 1 1 diffi 
cult of access, at all events in other countries The 
papers published should deal primarily with the natural 
history, in its widest sense, of the locality, so the 
series of volumes should form a mine of trustworthy 
local information 

The Norfolk and Norwioh Naturalists’ Society has 
published its Transactions yearly, without a break, 
from its foundation in 1 809, and has probably come 
as near as is possible to maintaining a general interest 
and value in its publications without going beyond 
its proper limitations The part just published 
(vol 12, part 4) opens with an account of tlieMyoeto 
zoa by tho president, Mr H J Howard, illustrated 
by some remarkably fine photomicrographs, and in 
eluding a complete list of the Norfolk species Of the 
total of 121 species, Mr Howard lias added sixty to 
the county list, and among these one new to Britain 
and two varietal forms new to science The paper 
should be of much value to anyone working at this 
group, by reason of the information given as to the 
nature of the habitat and season of appearance A 
paper on the Swan Marks of East Norfolk, illustrated 
by figures of 100 of these marks, by Mr Norman t 
Ticeliurst, embodios the results of an onormous amount 
of patient research and is of much more than purely 
local interest 

Prof h W Oliver writes with his usual charm of j 
a visit to Holland for the purposo of seeing the I 


progress of experiments in reclamation by means of 
Spartina Townsendi He has dealt with the subject 
m greater detail in other publications, but Norfolk 
has so much in common with Holland that what he 
has to say on this subject, and about the Nature 
reserves and flower culture in Holland, is of special 
interest to East Anglians 

A paper on the survey of Soolt Head Island by 
Mr O D Kendall and Mr J A Steers is a contmua 
tion of work intended to record the progressive changes 
in sand dunes and shingle banks due to tide and wind , 
two maps and a section illustrate the results of the 
survey 

Norfolk is fortunate in having the two National 
Trust properties of Blakeney Point and Scolt Head 
Island, both of which are bemg studied so effectively 
Blakeney Point has already become famous from the 
work done by Prof Oliver and his pupils, and at 
Scolt Head work on similar lines, under the super 
vision of Mr Steers, isproducing results of wide and 

K srmanent interest The annual report of the Wild 
nds Protection Fund again shows what excellent 
work in preservation of tno local animal life can be 
done by provincial societies under the stimulus of an 
energetic personality The Norfolk Wild Birds Pro 
tection Committee owes its existence to Dr Long, 
and it is to him also that Norfolk owes the formation 
of the Norfolk Naturalists Trust, which owns a large 
area of marshes at Cley and intends to acquire other 
iroperties when the existence of rare buds seems 
ikolj to bo threatened The report includes some 
reinatkable records of duckB shot at Hickling and 
Ranworth, those for the latter going back to 1920 
From these figures it seems that the numbers of wild 
fowl are not, as has been supposed by some, on the 
deehno 

The Transactions include also an article bv Mr 
Stuart Baker on the scientific results to be obtained 
by egg collecting, and a paper by Mr Oarruthors on 
planting at Scolt Head The latter is of general 
interest since much may be learat from it as to the 
precautions to be taken in planting m such an exposed 
situation and on dimes 


The Storage of Food 


rpHE Report of the Food Investigation Board for 
J- 1927 1 covers a wide range of problems connected 
with the subject of the storage of food, from purely 
scientific investigations to large scale experiments on 
food transport and the necessary engineering practice 
A considerable amount of work has been earned out on 
the transport and storage of fruit, especially apples, 
and on the changes taking place during storage which 
lead ultimately to its decay Ships’ holds are not air 
tight, leaks occurnng through hatches or wooden bulk 
heads between holds , from the low percentage of 
carbon dioxide frequently found, it appears that at 
least one third of the air present may be changed daily 
Well riveted steel bulkheads, however, allow of little 
leakage The question is of importance, both from the 
point of view of maintenance of a particular tempera 
ture in the hold, and also because the storage life of 
fruit depends m part on the composition of the sur- 
rounding air The conduction of heat from the Bhip 
into insulated holds along frames and beams projecting 
into the insulation, and the heat generated by the fruit 
itself in storage, have also to be taken into account in 


1 Department of Scientific and Industrial Research Report of 
the Food Investigation Board for the year 1927 (London H M. 
Stationery Office, 1928.) 4« net. 


the design of refrigerators At 20“ C sound apples 
generate heat at the rate of about 0 012 cal per sec 
perkgm ,or0 OOIScal per sec for an individual apple , 
in other words, an apple in 23 hours would raise the 
temperature of an equal weight of water 1“ C if there 
were no heat loss In practice the temperature m the 
oentre of the store is taken by means of a distance read 
ing thermometer, of which a number of types have been 
studied 

Numerous investigations have been carried out on 
the changes taking place in apples during storage and 
the factors influencing them It has been found that 
the smallest fruit have the lowest respiratory activity, 
and that the maximal rise in this activity is smaller 
and later than in larger apples at the same time, the 
smaller apples usually have the longest life A low 
respiratory activity therefore delays the onset of in- 
ternal breakdown in storage The nature of the Boil 
on which the fruit is grown has a definite effect on 
storage life apples off a heavy soil keep twice as long 
at 34* F as those off a light soil, whilst the keeping 
quality is also correlated with the ‘ available ’ potash 
and phosphoric acid in the soil The nitrogen content 
of different kinds of apples tends to remain fairly con- 
stant , a higher nitrogen content is associated with a 


No 3098, Vol 123] 



March 16, 1929] 


NATURE 


431 


higher respiratory activity The amount of sucrose 
and acid present, however, vanes considerably from 
one type to another, and is also affected by the nature 
of the season thus cold weather raises the acid con 
tent, at tho same time decreasing the sucrose value, 
warm weather having the reverses effect By such 
changes season can alter the keeping qualities of the 
fruit, since life depends on the presence of respirable 
matei ia] During storage the sugar and acid disappear 
at a constant rate ana breakdown occurs when the 
store of respirable matenal is exhausted Gas storage 
also delays breakdown by slowing the resniratoiy pro 
cesses, but just before death there is a sudden increase 
m tho utilisation of sugar 

It has been found that the optimum temperature 
for gas storage is highei than that used for cold stoi age 
by gas storage is meant an increase in the carbon 
dioxide concentration above 5 per cent, with a oorro 
sponding decrease in the oxygen percentage Gas 
storage at a low temperature in fact acceleiates in 
ternal breakdown , but at a temperature above about 
40° F gas storage gives better results than ccthi stoi age 
alone In addition to the internal breakdown which 
occurs at low temperatures, appearing, however, only 
after six to ten weeks storage, theie is anothei typo of 
breakdown which is hastened by higher temjieratures 
and occurs especially in imported apjileB it can be 
avoided by gathering the fruit before a certain cutical 
stage of maturity on tho tree has beon reached and its 
onset is definitely delayed by cold storage 

In addition to breakdown, fnut in store may bo at 
tacked by fungal disease tho resistance of tne f tint 
depends on a variety of factors, such as acidity water, 
nitrogen, and potassium content, and hence on tho 
locality in which the fruit is grown A low water and 
nitrogen < ontent and a high acidity and potash content 
are associated with a high resistance , tho converse is 
also true 

Another problem which has been investigated is tho 
best method of bringing cold stored pioduce back to a 
normal temperature a rapid rise in air temperature 
leads to wetting of the fruit from condensation of water 
on its surfaco, since its temperatuie only rises slowly 
Two methods of preventing wetting are available a 
slow and uniform rise in temperature or drying of the 
air during warming which may be the better depends 
on knowledge of tho rate of evaporation from the 
fruit to be warmed, a problem which requires further 
investigation under practical conditions 

Further woik has also been carried out during the 
yoar on meat and fish and their products The con 
ditionmg of beef hung at a temperature of 41° F has 
been studied there is a progressive increase in tender 
ness especially noticeable in the coarser joints or in 
inferior quality carcasses, and even after 17 days the 
meat is still perfectly sweet 

It is now well known that, to obtain meat fit for con 
sumption freezing should be rapid to avoid the forma 
tion of large ice crystals when the crystals are only 
small, on thawing the meat closely resembles fresh 
meat It has now been found that bacon can similarly 
be frozen and be edible on thawing again, but the tem 
perature necessary is considerably lower tlian that re 
quired for meat or pork For pork, - 10° C may be 
sufficient , but for mild oured bacon, - 15° 0 at feast 
is necessary for rapid freezing, the freezing point of the 
bacon being several degrees below that ofpork The 
practicability of freezing baeon at - 16° C and then 
storing it at - 10° 0 is now being examined 

Investigations of fish by products have included the 
nutritive value of fish meals and the use of fish skins as 
a substitute for isinglass It was found that seabream 
meal in the diet of pigs resulted in better growth than 
was given by the best white fish meal or blood meal 
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and sterilised bone flour moreovei , the 1 growth was 
made at a smaller expense in food than in the case of 
ordinary fish meal, a fact of considerable commercial 
importance Similar tesults wore obtained with rats, 
and the seabream meal also produced bettei calcifica 
tion of the bones than white fish meal The seabream 
is an oily fish which is not much used foi human con 
sumption Woik has also been earned out on the 
nature of the sterols in marine animals and on the eon 
stitution of squalene and cc rtain of the higher ah oholj, 
problems which may be found to have a beat ing on the 
storage or use of the various pn ducts for human 
consumption 


University and Educational Intelligence 

Cambridge — The Council of the Senate has pre 
sented a report to the Urmersity on an offer by the 
Modical Hoseari h Counrd to equip a Nutritional 
Laboratory on a site at the Field Laboratories, and 
has ret ommended that the offer be grateful!} accepted 

London — Tho L me entity College Committee will 
award in June next a Bayliss Starling Memorial 
Scholarship of tht \alue of about 1120 (with exeinp 
tion from tuition fees) C andidates may be graduates 
or undorgraduatos of approved standing in scient e or 
in medicine lhc Scholar will be required to follow 
a course of study approved by tho Jodrell professor of 
physiology involving a training m the print iplos and 
methods of rosoaichm physiology and/or biochemistry 
Applications must be submitted on or before May 15, 
to the Secretary of l mversity College, I ondon (Gowei 
Street, W C 1) 

A movement has beon for some time in jirogross 
to endow tho chair of engineering at I mversity 
College m order to commemoiate tho greut and 
enduring influence of tho late Sir Alexander Kennedy 
on engineering education J his appeal has met with 
a wide response nearly £19,000 has been raised of 
the £30,000 rtquuetl In a letter supporting the 
appeal, the presidents of the Royul Socitty and of 
the Institutions of Civil, Mechanical, and Electrical 
Engineers direct attention to Kmncdy s pioneei work 
and the need of a permanent memorial Subs< riptions 
may be sent to Lord Meston tho Tieasuror of this 
Fund, at University College 

Manchkstfr — The University has reieived a be 
quest of £300 under the will of the late Miss Amv 
Henrietta Worewick In accordance with the wishes 
of tho testatrix, the bequest will be devoted to the 
investigation of the causts and treatment of rheuma 
toid arthritis A temporary fellowship of the value 
of £150 per annum will be offered, and application 
may bo made to the Registrar before Oot 16 next by 
any person who has obtamed a medical qualification 
registrable in Great Britain 

The University council hBS appointed Dr D R 
Hartree, lecturer m mathematical phvsics at the 
Cavendish Laboratory, to the Biyer chair of 
applied mathematics m succession to Prof E A 
Milne Dr Hartree was educated at Bedales School 
and at St John’s College, Cambridge, of which 
he was an entrance soholar He took the Mathe 
matical Inpos, Part I , in 1916, and the Natural 
Science Tripos, Part II (PhyBios), in 1922, his course 
being interrupted by the War With the rank of 
lieutenant, R N V R , he cained out research in 
ballistics and the calculation of high angle trajectoues 
whilst in the Anti Aircraft Experimental Section of 
the Munitions Inventions Department He was 
eleoted to a fellowship of St John's College in 1922 
ami became a fellow of Christ’s College in 1928 
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Calendar of Patent Records 

March 17, 1693 — During the seventeenth century 
there was a large number of patents granted m con 
nexion with apparatus for working under water One 
such was granted to John Stapleton on Mar 17, 1S93, 
for “a new engine soe by him contrived as to permitt 
a person inclosed in it to walk under water, and of a 
new invented way to force air into any depth of water 
«h supply the person in the said engine therewith and 
for continuing a lamp burning under water , also a 
way to deserate and punfye the air so as to make the 
game serviceable for respiration ” No further details 
of the apparatus are given 

March 17, 1768 — The art of making porcelain from 
native materials was unknown m England until 
William Cookworthy, chemist, of Bristol, discovered 
de] waits of the requisite materials, kaolin and petuntse, 
m Cornwall and Devon Cookworthy was granted a 
patent for the manufacture on Mar 17, 1768, and 
established a factory at Plymouth, where the first 
china made of native clay was produced The patent 
was afterwards acquired by Richard Champion of 
Bristol, and was extended by Parliament 

March 18, 1780 — On Mar 18, 1780, there was 
granted to Louis Rocordon, watchmaker, of London, 
the first patent for a self wmduig watch The re 
wmdmg was effected by a heavily weighted but lightly 
balanced lever which was connected to the main 
spring spindle and was given sufficient motion to wind 
the spruig by the orduiary movements of the wearer 
Breguet, the famous 1 rench watchmaker, made several 
watches with a similar device, and those that exist 
to day are said still to work satisfactorily 

March 18, 1862 — To Thomas Dunn, of Manchester, 
belongs the honour of having hied the largest patent 
specifimtion This was lodged m connexion with his 
patent dated Mar 18, 1862, for “ Improvements m 
the construction of bridges, roofs, houses, and other 
structures,” and comprises 30 pages of description and 
1 04 sheets of drawuigs It w as printed at a total cost 
of more than £660, and formed a volume about 8 in 
thick which sold at the price of £2, 13« a copy The 
specification is very comprehensive, and includes the 
construction of bridges, reading rooms, floating forti 
fications, suspension roofs for railway stations, port 
able sheet metal buildings, churches, etc One of 
the most interesting proposals is the construction of 
elevated lattioe work footbridges with spiral staircases 
which were especially designed to enable pedestrians 
to cross the busy streets of London, several examples 
of which are illustrated in the drawings Dunn was 
a prolific inventor, twenty three patents standing to 
his name 111 the printed indexes for improvements in 
maclunery of all kinds 

March 20, 1787 —The practical application of 
machinery to the shearing of cloth, a necessary process 
preparatory to printing, is due to the Rev John 
Hartnar, whose first patent for a cropping machine 
is dated Mar 20, 1787 In spite of a great deal of 
opposition the invention waa extensively adopted, 
especially in the west of England, and was in use for 
many years 

March 23, 1869 — The ayntheeis of alizarin, the 
colouring matter of the root of the madder plant and 
the first of the natural dye stuffs to be produced 
artificially, waa the work of Carl Liebermann and 
Carl Graebe of Berlin, who were granted a Prussian 
patent for five years for their invention on Mar 23, 
1869 Commercial production of the synthetic all 
zann was commenced the following year by the 
Badische Amlin und Sodafabrik by a process the 
English patent for which anticipated by one day an 
application from W H. Perkin for an identical process 
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London 

Royal Society, Mar 7 — T M Lowry and A G 
Naslnt The molecular dimensions of organic com- 
pounds Part 1 General considerations A com- 
parative study of the physical properties of benzene 
with thiophen, toluene with a metnylthiophen, ben- 
zene with cyclohexane, all pairs with similar boiling 
and freezing points, shows that the vapours exhibit 
regular increments rather than identity of properties , 
and the physical properties of the liquids and solids, 
depending on force fields of molecules as well as on 
dimensions, show Btill wider differences — AG Nasini 
The molecular dimensions of organic compounds 
Part 2 An apparatus, based on Rankme’s method, 
has been constructed for measuring the viscosity of 
vapours, and Sutherland’s constant and the mean 
collision area deduoed for benzene and cyclohexane — 
Part 3 A further mollification of the apparatus is 
described, in which a zero pressure is used on the con 
densation side of the oapillary The viscosities of 
thiophen, methylthiophen and pyridine have been 
determined — W A Bone and R P Frazer A photo 
graphic investigation of flame movements in carbomo 
oxide -oxygen explosions A theorotioal 2CO +O t 
mixture is exploded at atmospheric pressure under 
varying conditions, such as ‘ dryness,’ ‘ source and 
intensity of ignition,’ as well as under the influence of 
superimposed ‘ shock waves ’ up to and including 
detonation The new Fraser high speed photographic 
machine was used Progressive drying reduces flame 
velocity and hinders combustion, hut the hindering 
effect can be overcome by a strong electric field 
With superimposed shock waves ’ the speed at whioh 
a flame starts may be raised in successive abrupt steps 
until it attains a speed approaching that of the ‘ shook 
waves themselves ’— H S Patterson, R Whytlaw- 
Gray, and W Cawood (1) Some observations on the 
condensation of water on smoke particlos Particles of 
non hygroscopic smokes readily absorb water, thus 
increasing in size, if a small quantity of hvdrogen 
chlonde is present — (2) The process of coagulation m 
smokes Experimental graphs, especially for systems of 
low concentration, show distinct curvature m the direc- 
tion indicated by theory Smokes which are most 
nearly homogeneous give coagulation graphs closely in 
agreement with SmoluchowRki’s theory as modified 
for aerial systems The smokes studied are formed by 
molecular collision rather than by condensation around 
pre existing nuclei — (3) The electrified particles in 
smokes A mothod has been worked out for ooimting 
directly charged and uncharged particles The par- 
ticles of low temperature volatilisation smokes are 
initially almost entirely uncharged particles, but the 
proportion of oharged particles rises rapidly Aro 
smokes and magnesium oxide smokes are highly 
charged from the start — (4) The structure of complex 
smoke particles Arc smokes often consist of aggre- 
gates of groat complexity, composed of minute 
particles, while smokes produced by volatilisation at 
lower temperature have much simpler structure — 
J G Semple Cremona transformations of space of 
four dimensions by means of quadrics and the reverse 
transformations — S Goldstein On the vortex theory 
of screw propellers When the distribution of circu- 
lation along the blades of a screw propeller is such 
that, for a given thrust, the energy lost m the slip- 
stream is a minimum, then the flow far behind thp 
propeller is the same as if the screw surface formed by 
the trailing vortices was rigid and moved backwards 
along its axis with a constant velooity — O. W Richard- 
son and P M Davidson The spectrum of H, : the 
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bands analogous to the parhelmm line spectrum 
Part 2 The data give a spectroscopic ionisation 
potential of H, is 15 380 volts This compares with 
Pauli’s value 23 7 volts on the old quantum mechanics 
and with 15 26 ±0 13 estimated from Bureau's com 
potations on the wove mechanics using Witmen’s 
value of the heat of dissociation of H, — R C J ohnson 
and R K Asundi A new band system of carbon 
monoxide Details are given of a new system corre 
spondmg to the transition 3'<i’->-2'P — I Waller and 
D R Harttee On the intensity of total scattering of 
X rays General results due to Waller for radiation 
scattered by a many electron atom (neglecting 1 rela 
tivity effects ’ ) are used to give on approximate formula 
for mtepsity of total (coherent and incoherent) 
scattering of X rays — C M White Stream line flow 
through curved pipes A mathematical discussion 
indicating that for large disturbances, flow in curved 
pipes is more stable than flow in straight pipes, which 
is m opposition to the opinion that curvature tends 
to instability — H A Wilson The theory of cracking 
petroleum Calculations sue based on theory of 
chemical equilibrium in mixtures of hydrocarbons 
discussed in previous papers When liquid fraction 
is greater than 50 per cent, calculated gasoline fraction 
is nearly independent of temperature and pressure, 
but depends on composition of oil When all oil is 
pist vaporised the gasoline fraction is nearly the same 
in all cases Amount of oil cracked per day m a given 
reaction chamber at given temperature and pressure 
is inversely as gasoline fraction A Fowler The arc 
spectrum of silicon By passing an arc in nitrogen at 
atmospheric pressure, and using a vacuum spectro 
graph, the euro spectrum of silicon has been photo 
graphod to about XI 600 Comparison with singly 
ionised phosphorus, P II, shows the general similarity 
expected — S F Grace Internal friction in certain 
tidal currents — T L Ihbs and A A Hirst The 
thermal conductivity of gas mixtures — D M Newitt, 
B J Byrne, and H W Strong Equilibrium in the 
system methyl alcohol — hydrogen — carbonic oxide — 
W A Bone, F R Weston, and D A Winter Further 
experiments on the combustion of well dried carbon 
monoxide and oxygen mixtures Part 3 — E K 
RldealaudO H Wansbrough-Jones An investigation 
on the combustion of platinum — R W Ditchburn and 
F L Arnot The ionisation of potassium vapour — 
H J Gough and H L Cox The behaviour of a single 
crystal of zmc subjected to alternating torsional 
stresses — F C Lea The penetration of hydrogen 
into metal cathodes and its effect upon the tensile 
properties of the metals and resistance to repeated 
stresses — W T Astbury A new integrating photo 
meter for X ray crystal reflections, etc — T H Have- 
lock The dispersion of double refraction in quartz — 
W L Bragg The determination of parameters in 
crystal structures by means of Fourier senes — W G 
Bickley Two dimensional potential problems con 
ceming a single closed boundary — P M S Blackett 
On the design and use of a double camera for photo 
graphmg artificial disintegration 

Llnnean Society, Feb 14 — E E Edwards On the 
morphology of the larva of Dor cut paralUlopipudu* L 
Apart from other characters, the larva of Dorcua can 
be separated from those of other European genera of 
Lucanid® by the form and arrangement of the 
tubercles composing the cox® and trochanteric stndu 
latory areas In its internal anatomy it exhibits 
affinities with certain genera of Scarab»id® The 
nervous system is of an exceptionally primitive char 
acter as in Lucanu a, and does not exhibit the great 
concentration of the ganglia of the ventral nerve cord 
prevalent m larvae of the allied family Scarab® id® — 
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A G Lowndes Vanation in Arctic freshwater Ento 
mostraca Many species of freshwater Entomostraca 
are cosmopolitan in their distribution, and there 
appears to be no correlation between the difference 
m environments with variation shown by the separate 
species — S R Bose The biology of wood rotting 
fungi Viala’s culture medium and sterilised wood 
blocks from which the air bail been driven were 
used Sporophore formation occurred only in those 
cultures oxposed to hght, and was usually associated 
with poor vegetative growth When fruit bodies 
were formed, they usually occurred on the uppor end 
of the slant towards the glass surface This is probably 
related to moisture conditions and the check of vege 
tative growth 

(.AMBRIDf E 

Philosophical Society, Fob 11 — T M Lowry Con 
figuration of quadrivalent at orns Tho evidence which 
led Werner in 1803 to assign a planar configuration to 
platinous salts of the type [2NH. PtCl,] is similar to 
that advanced by Vernon for tellurium and now dis 
proved by Drew, who assigns to quadrivalent tellurium 
the same tetrahedral configuration as to sulphur 
X ray analysis however, hos assigned a planar con 
figuration to the anions of the tetragonal crystals of 
KJPtClJ, K,[PtClJ and Am,[PdCl 4 ] — F G Mann 
Thestability of complex metallic salts atiy Inammo 
propane co ordinates very firmly around the 6 co 
ordination octahedron, and m consoquonco divalont 
nickel, zinc, platinum and palladium all give Halts 
containing the bis triaminopropane metallic complex 
f{NH, UH, OH (NH,) CH, NH,} S M)' Each 
metal has adopted tho unusual (and in the case of 
divalent platinum, and palladium, quite abnormal) 
co ordination number of 6 in order to provide the 
octahedron necessary for maximum stability of the 
completed complex salt This accounts for their un 
expected stability F H Constable An apparatus 
for the study of gas reactions on oloctncally heated 
films of known area Eloctrodeposition on a graphite 
foundation, from a moving olectrolyto, is used to 
produce metallic films The area is found by the 
interference method Carbon films are producod on 
graphite by the thermal decomposition of hydro 
carbons While tho area of a particular ( arbon film 
by the methylene blue adsorption method apjiears to 
be 6 8 times the plane area the area from sections 
drawn to scale showing irregularities greater than 
6 x 10 4 cm is of the order of twice the apparent area 
C P Snow Tho structure of the nitric oxide molecule 

The vibration and rotation Bpectrum of nitric oxide 
has been studied upon a large infra red spectrometer 
specially designed for the analysis of bands into fine 
structure There is found to be one vihration band 

Paris 

Academy of Sciences, Feb 4 — Georges Claude 
The utilisation of the thermal energy of the <ea The 
experimental plant successfully operated last year at 
Ougr6e is to be transferred to Cuba It is arranged 
to work on the difference of temperature between 
the temperature of the water at sea level Mid that at 
a depth of about 600 metres The tube will be two 
metres in diameter and two kilometres in length - 
T A Janczewskl Theorems of oscillation for ihf 
ferential systems of the fourth order — R Wavre 
The problem of the figures of equilibrium of a fluid 
heterogeneous mass — Joseph Piris The actions of 
a viscous fluid on an obstacle The case of the 
ellipsoid — P Noaillon Sketch of a new theory of 
the resistance of fluids — Henri Malet The propaga 
tion of light in the ether — L Mallet The ultra 
violet radiation of substances submitted to the gamma 
rays When pure liquids, Buch as water, are submitted 



434 


NATURE 


[March 16, 1929 


to the gamma high frequency radiation, light is 
emitted The continuous spectrum of this light ap 
pears to be limited by the natural absorption of the 
excited liquid — Pierre Auger The influence of the 
level of origin of the photoelectrons on the distribution 
in space of their initial directions — A Boutanc 
Remarks on the formulae representing adsorption 
isotherms A comparison of the formula of Freund 
lich and that of Jean Perrin — Pierre Joliboii and 
Louis Chassevent The reactions between colloidal 
silica and lime The reactions between silica and lime 
in solution are due to three phenomena, the coagula 
tion of the silica by the lime, the combination of the 
lime and silica giving a hydrated calcium silicate, 
followed by adsorption of the lime In solutions rich 
in lime this adsorption continues for months — R 
Bureau The experimental study of the zones of 
silence in the propagation of short [wireless] waves 
As a provisional explanation, which further data may 
cause to be modified, it is suggested that the ionised 
layers of the upper atmosphere play the principal 
part but in certain critical oases a very slight 
modification may decide between two different paths 
through the ionised layers — M and Mme A Chau- 
chard The influence of ischemia on the excitability 
of the cerebral cortex — Maurice Fontaine The in 
crease in the consumption of oxygen by marine 
animals under the influence of high pressures Its 
variations as a function of intensity of compression 
— Raymond-Hamet The glucosides of Digitalis pur 
purea After a summary of the results obtained by 
various workers on the toxicity of commercial pre 
parations from digitalis, an account is given of the 
direct comparison of the toxioity of crystallised digi 
taline (Nativelle) and pure digitoxine (Clcetta) From 
experiments on 120 dogs, the physiological activity 
of these two products was found to lie identical — 
Maurice Piettre Some properties of serum albumen 
its crystallisation m the absence of any lonogente 
element The application of tho acotone method, 
which iiermits the analytical separation of the pro 
terns and their preparation in the pure state, has 
solved the problem of the crystallisation of albumen, 
without any lonogemo oloment being present — 
Marage The choice of an ear trumpet — Georges 
Blanc, J Caminopetros, J Dumas, and A Saenz 
Experimental researches on the sensibility of the lower 
apes to the virus of dengue Various species were 
inoculated with the blood of men suffering from 
dengue None of the animals showed any clinical 
signs of the disease and there was no rise of tempera 
ture, but their blood, which was non virulent twenty 
four hours after inoculation, became virulent between 
the fifth and eighth days The apes thus treated 
were immune for at least fifty days 
Copenhagen 

Royal Danish Academy of Science and Letters, 
Oct 10 — Niels Bohf Quantum theory and relativity 
An examination of the difficulties brought to light by 
the attempts at reconciliation of the quantum postu 
late with the idea of relativity seems to require a 
further revision of our fundamental physical concepts 
as regards their application to atomic phenomena 

Nov 2 — Ejnar Hertziprung Proper motions of 
faint stars in the Pleiades Provisional results of an 
investigation in progress Comparison of old and new 
plates of the Pleiades taken at different observatories 
mainly in order to pick out the faint phvsical members 
of the group by aid of their common proper motion — 
August Krogh The biological assay of insulin After 
mentioning the degree of punty attainable in insulin 
preparations which is ascertainable by chemical assay, 
a comparison is given of biological methods 

Nov 16 — J N Brsnited The kinetics of ethylene 
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oxides The apparent basicity of ethylene oxides is 
explained on the basis of kinetio measurements m 
aqueous solutions of various composition It has been 
possible by these measurements to verify tho con 
elusions of recent theories on reaction velocity The 
results obtained have ako some bearing upon the 
general problem of the nature of acids ana bases 
Rome 

Royal National Academy of the Lincel, Nov 18 — • 
Gino Fano Birational contact transformations of 
the plane — U Cisotti Concerning two recent notes 
by M Pascal and C Ferrari — U Cisotti Hydro 
dynamic actions in the proximity of salients — A L 
Herrera Investigations on the imitation of organised 
forms with albumen and mineral acids (2) Further 
structures resembling those of unicellar organisms or 
of cellular tissuos are described The forms obtained 
exhibit no evolution or motion , they may be stained 
with haemotoxyhn and pieserved m glycerol R 
Calapso A transformation of the surface R — 
R CaccioppoU The expression of the area of a 
surface by means of a doublo integral — Silvia Martis 
in Biddau Calculation of the logarithm of a matrix 
of the second ordor, and its application to tho study 
of groujis of one parameter containing a given sub- 
stitution — V Glivenko The probable values of 
functions — E Cech Asymptotic correspondences 
between two surfaces — E Pistolesi Further with 
regard to the Kutta Toukowski theorem in the case 
of the plane strip -G Viola Elliptical elements of 
the system of U Ophiuchi - A Carrelli The theory 
of sensitised fluorescence A treatment is given of 
the phenomenon of sensitised fluorescence on the basis 
of undulatory mechanics, the method followed being 
that by which Born elaborated the theory of inelastic 
shock between the electron and the material atom — 
V Polara Gibbs theorem (phase rule) for hetero 
eeneous equilibria — G Bargellim 2 6 Dichloro 
phenetidtne The results of earlier experiments 
indicated that the diohlorophenetidine prepared by 
Jaeger by passing hydrogen chloride through an 
alcoholic solution of p mtrosophenol is probably the 
3 6 , but possibly the 2 6 compound The latter 
has now been prepared in another wav and proves 
to be different from Jaeger’s compound, which is 
therefore 3 5 dichlorophenetidino — G Mezzadroli 
and E Vareton Influence of metallic magnesium on 
the formation of formaldehyde and sugars by the 
action of ultra violet rays on solutions of calcium 
bicarbonate The reduemg power (towards iodine 
solution) developed on exposing calcium bicarbonate 
solutions to ultra violet rays attains a maximum 
after 30 minutes if open basins, or after an hour, if 
closed vessels of transparent quartz are used , the 
yield of reducing substances is higher in the latter 
case The presence of metallic magnesium m the 
solutions increases the total quantity of reducing 
substances formed, and induces the formation of 
sugars capable of reducing Fehling’s solution and of 
giving an osazone — G Spagnol Experiments on the 
fixation of oolloids caused by chloroform If colloidal 
mercuries sulphide is injected into the auricular vem 
of a rabbit and a wad of cotton wool soaked in 
chloroform is simultaneously applied for 16 seconds 
to the animal’s side, a sharp black stain of the sulphide 
is found in the subcutaneous connective tissue under 
the chloroformed spot when the rabbit is killed — 
after 2 hours or 8 davs Similar fixation of Trvpan 
blue is observed -—A Desio Presence of the miocene 
in Sirtica — G Brunelli The epoch of reproduction 
of Delphmus — M Tirelli Studies on the physiology 
of insects (nervous system) — A Barchlesi Histo- 
physiologioal investigations on the influence of varia- 
tions of temperature in certain organs of heterotherms 
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The National Museums at South 
Kensington 

W E dealt last week with the position of the 
Natural History Museum at South Ken 
sington m relation to the Trustees of the British 
Museum at Bloomsbury, of which it is a branch 
There are eventually to be three museums at 
South Kensington, and it seems to be desirable 
that these should be under a single authority 
interested in the advancement of natural know 
ledge and its utibsation for the good of the nation 
The Interim Report of the Royal Commission on 
National Museums and Galleries leaves open the 
whole question of the governance of tho national 
collections, both of museums and of public galleries 
Tho internal control of such institutions and their 
staffs by directors is clearly a desirable arrangement, 
but their interrelationships, policy, and develop- 
ment are as certainly matters of public concern 
The director is responsible to a Minister, where 
national funds are concerned, but there is usually 
some body between, either in a governing or in an 
advisory capacity The collections include countless 
gifts and bequests to the nation, and the nation is 
the trustee for these Each gift entails annual ex- 
penditure, be it book, picture, machine, or animal, 
and staffs have to be maintained to care for them , 
and to see that they are available for tho study of 
oxperts and for the education and intellectual 
amusements of the public Catalogues have to 
be printed, and special exhibitions arranged, and 
these do not usually pay for themselves In addi 
tion, certain institutions arc so clearly connected 
with industry and commorce, on which the country 
and empire so closely live, that annual expenditure 
is requisite for additions and for the study of these 
The Museum of Practical Geology is the central 
institution concerned with the mmeral wealth of 
Great Britain and with the nature of the land on 
which we live and build, and off which we have 
to obtain our water By its staff it conducts the 
Geological Survey in the field, and its Museum is 
open to the publio for reference and advice The 
practical application of science to engineering, 
mining, manufacturing of every sort, and to building 
construction is the charge of the Science Museum, 
and its exhibits are judiciously designed to help 
these The British Museum of Natural History is, 
on one hand, of great intellectual value, while on 
the other, it deals with raw animal products both 
for fowl and industry It is a oentral reference 
station for economic biologists and is deeply con 
cemed with the insect and other animal pests which 
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attack plants and animals It also has its plant 
department, while the practical institution for plant 
products is furnished by the Royal botanic Gardens 
at Kew 

These institutions have one characteristic in com 
mon, namely, that they are connected with one class 
of mankind whose sole aim is the increase of natural 
know ledge, and with a second larger class whose 
business it is to apply that knowledge to the de 
velopment of tho world In a word, they are 
scientific, and their directorates and staff belong 
to a group of mon who are accustomed to act to 
gether in mixed societies m particular m the Royal 
Society, and m universities The secret of their 
successful co operation lies in their common basic 
training m respect to natural phenomena, this 
resulting in a peculiarly impersonal mode of examm 
ing any problem presented to them Year by 
year they become less separable, sinci most natural 
phenomena entail knowledge of two or more 
1 sciences,’ and research year by year is shifting 
to border lines The relation of these Museums 
to ono another and to the State deserves careful 
consideration, for it is obvious that they muRt 
continue to grow and progress pan passu w ith the 
evolution of the country and of the Empire They 
can no longer be considered as apart from national 
prosperity , for they are factors directed to assuring 
that prosperity, and the cost of their upkeep is a 
trifling premium Ideally, they must be in contact 
with the highest mmda in their sciences and with 
the most interested industrialists 

The position of these four foundations is that 
they report to and are under the financial control 
of four different Departments of State Tho 
Royal Botanic Gardens, Kew, are included m the 
parliamentary vote of the Ministry of Agriculture 
and Fisheries, and there is no ‘ govemmg body ’ 
other than the Minister They are not to be re 
garded as primarily connected with British agn 
culture and horticulture, for which other institutions 
specialise, but with the morease of the basal 
practical knowledge of plant growth Their staff 
is largely concerned with economic interests and 
research that are imperial m character Indeed, 
Kew is a central bureau in all such matters for all 
the dominions The herbarium is largely built 
up of the type collections of colonies and is essential 
for reference in such work Distinguished and 
wise directors have succeeded each other for so 
long that the director is as nearly independent as 
any Government servant can be As plant pro 
ducts have to be grown with an understood relation 
ship to their method of treatment or manufacture — 
No 3099, Vol 123} 


the business of the Soienoe Museum — there is a 
slight overlapping, but this is not altogether a 
disadvantage We think, therefore, that Kew 
may be left independent of the scheme we have 
in mind for the Natural History, Science, and 
Geological Museums 

These three museums are to bo topographically 
connected with each other in tho same block at 
South Kensington, since the Geological Museum is 
to be removed to a site there in close communica- 
tion with the other two At present it is under the 
Department of Scientific and Industrial Research, 
which also has control of tho National Physical 
Laboratory, as well as of numerous research boards 
connected with industry A committee of the 
Privy Council, representing many State Depart 
ments and all political parties, constitutes this 
Department under tho Lord President and it is 
assisted by an Advisory Council, the members of 
which clearly are principally concerned with its 
activities in fields other than geology The de 
tailed supervision of the work is m the hands of 
a competent committee of the Department The 
specimens displayed in this Museum are similar 
to those shown in the Natural History Museum, 
but they are arranged differently, as indeed is 
essential The paleontological workers are experts 
of the same order, and clearly the freest possible 
interchange and the closest relationship between 
these Museums is likely to be to the advantage of 
both The mineralogical collection of the Natural 
History Museum might be developed to illustrate 
more clearly the study of rocks, while it is surely 
tho function of the Science Museum to elucidate 
physical geology 

The Science Museum waa a most interesting 
experiment, which after a chequered existence for 
half a century, seems to be likely to have a brilliant 
future m respect both to pure science and to in 
dustry It has a close connexion with the products 
of art, but clearly its fundamental relationship is 
m respect to the utilisation of the raw products, 
with which its neighbours are conoemed The 
Royal Commission is clearly m agreement, since 
it has suggested a grant for a conference hall for 
discussions between industry and science, while it 
is pointed out that a common lecture theatre 
is an important need Here the Museum is under 
tho Minister of Education, whose main interest 
obviously must be elsewhere and whose appoint 
ment must have been largely political There is 
an Advisory Council of technical and scientific men, 
it is true, but the members of such purdy ad 
visory bodies can scarcely be expected to display 
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that personal responsibility, the sense of which to 
a large degree ensures impartiality 

The present seems the favourable moment for 
the consideration of these national museums as 
an organic whole We have in being a Royal 
Commission, the Interim Report of which shows a 
rare appreciation of the educational and industrial 
scope of these institutions, together with a fearless 
handling of the financial problems related to the 
guardianship of the public purse We believe 
that that essential to all governance, cheerful 
consent of the governed, would be found to exiBt 
were the Commission to propose a scheme which 
would bring the three scientific museums at South 
Kensington under one system of control Thus 
most easily can uniformity in rate of pay and in 
promotion in relationship to other scientific posts 
m the country be obtained The extraordinarily 
rapid changes in both science and industry neces 
sitate the gov ernaneo by experts from all sides in the 
closest relationship to one another, and they must 
be led to feel thur personal responsibility Such 
a result can scarcely bo brought about by handing 
these museums to an overworked Government 
department, controlled necessarily by experts in 
one direction The whole country, not one city, 
pays for these institutions, and their policy and 
development must be in the direction of national 
and imperial interests, the concern of many ill 
partments 

Our system demands a relationship to one 
Minister, and, failing the direct interest of the 
Prime Minister, which it is too much to expect, the 
connexion is perhaps closest with the Lord Pre 
sideut of the Council, who is selected for his wisdom 
in affairs and for his wide sympathy with every 
phase of national development Under this 
Minister there would have to be the govemmg 
body, with access to him, and with full power to 
report to him, and in practice to settle the policies 
of the museums so far as funds allow It would 
act through committeos for each institution, with 
perhaps a single annual meeting of the whole body 
Only advantage can result from the freest discussion 
of policy between experts in science and industry — 
and unquestionably the greater and more practical 
men of science, as the directors of these museums 
must be, are happy in the discussion and justification 
of their views and desires for the advancement 
of knowledge The suooess of such an authority 
depends on the intelligence and disinterestedness of 
its members, qualities well displayed by the Royal 
Commission, which can examine many precedents 
and will, we trust, make specifio recommendations 
No 309ft, Vol 1231 


Greenland under Danish Rule 

Greenland Published by the Commission for the 
Direction of the Geological and Geographical 
Investigations in Greenland Editors Prof M 
Vahl, Vice Admiral G C Amdrup, Dr L Bobd, 
Prof Ad S Jensen Vol 1 The Discovery of 
Greenland, Exploration and Nature of the Country 
Pp vn + 575 (London Oxford University 
Press , Cojienhagen 0 A Reitzel, 1928 ) 40s 
net i vols , lOOv net 

H ANS EGEDK landed in Greenland m 1721 
for three centuries the Norso colonies had 
been lost , and Egede’s landing was therefore 
the beginning of a new era of Scandinavian over 
lordship Tlie missionary himself wrote a descrip 
tion of the countrv and its native inhabitants, 
published m Danish m 1741, and translated into 
English four years later There have been other 
general accounts, but the latest and perhaps the 
best known is Dr Rinks Danish Greenland,” 
which appeared m 1877 Early in tho following 
year the Danish Government authorised the foripa 
tion of a Commission for the Direction of the 
Geological and Geographical Investigations m 
Greenland publications under the title ‘ Medde 
lelser om Orbnland ” began in 1879, and there arc 
now no loss than seventy volumes of this well 
know'll series In more recent years, therefore, the 
position has been that those wishing to obtain 
first hand and up to date information could only do 
so by soarchmg through the seventy volumes of the 
“ Meddelelser ” The work under review is definitely 
meant to remove this difficulty Essentially it is 
a summary and co ordination of tho fifty years’ 
research contained m the “ Meddelelser ” It is 
hoped to complete it m three volumes in 1929 the 
present deals with the discovery, exploration, and 
general nature of the country , the second with 
the past and present population , and the third 
with the colonisation and history 
Primarily the book is intended for officials and 
travellers in the country itself As a work of 
reference it will be quite indispensable Apart from 

this it is exceedingly well written, and abundantly 
illustrated with photographs and maps , few 
oountnoe are so fortunate , it is not too much to 
say that this is a book to be recommended not only 
to those closely interested in Greenland, but also 
to thcwe with slighter interests but appreciation 
of geographical literature well written and well 
produced Its nature is general rather than 
detailed In this connexion it should be noted that 
I minute details, distinct by distnet, were published 
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in 1921 in Danish, tinder the tatie “ GrOnland 
l Tohundredaaret for Hans Egedes Landing,” 
two volumes and atlas The completion first 
of the Danish work and now of its English com- 
plement will thus round off the intention of 
the Danish Administration, which, by undertak 
mg these two publications, desired to mark in 
the most suitable way the bicentenary of Danish 
rulo 

The compilers of tho present volume are for the 
most part well known geographers, geologists, and 
biologists To each has been assigned a particular 
division, either a phy Biographical account of one of 
the coasts, or articles on the flora, on the geology, 
and so on To some of the latter articles the 
position of Greenland, as a bridge between Europe 
and Amenca, gives important significance For 
example, Prof Ostenfeld traces the origin of the 
different flowering plants, and finds that about one 
fifth are European, whilst the remainder (316 
species) must bo supposed to be of American origin, 
or for the smaller part to have survived the maxi 
mum of the Glacial Period m Greenland He 
strongly favours the survival of tho hardiest species 
throughout the maximum glaciation, and as ovi 
dence points to the present condition on certain 
of the nunataks 

In recent years the interest of geologists has 
been directed to the need of fuller knowledge of 
tho stratigraphy and tectonics of Greenland, and 
this to English readers will give more than usual 
interest to the articles by Prof BOggild on the 
geology of the country as a whole and by Dr Lange 
Koch on the physiography of the northom part 
In Dr Koch’s article will be found an account of 
the Caledonian folds of the extreme north west , 
from North Greenland these folds are marked as 
passing into Ellesmere Land, and their ultimate 
fate is therefore a problem for Canadian geologists 
The folding is regarded as the continuation of our 
own Caledonian cham via Norway and Spitsbergen, 
a conclusion which most will accept, though it 
should be noted that, while the North Greenland 
folds are well authenticated by fossil evidence, such 
can scarcely be claimed as fully proved as yet in the 
Spitsbergen (Hecla Hook) portion of the cham 
The further problem of the relationship of Koch’s 
Caledonian Cham with the great thickness of dis- 
turbed Lower Palaiozic rocks in East Greenland, 
which according to Prof BOggild run for nearly 
300 miles from Queen Louise’s Land to Davy Sound, 
has yet to be settled Here also there would 
appear to be Caledonian folds, and so disposed that 
their relationship to the Soottish North-west High- 
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lands may be of oounderahle importance to the 

geological history of Britain 

It woujd perhaps be invidious to select special 
articles without stressing the exceptional value of 
the book as a whole one is tempted, however, to 
refer to Dr Birket Smith’s most able and interesting 
account of West Greenland physiography The 
article may be cited as typical of the extreme care 
and judgment shown by all the contributors , rash 
conclusions and theories are almost entirely absent, 
and the body of the work is essentially a collection 
and marshalling into proper order of the data of 
scientific observation By iteelf alone this first 
volume is evidence of the foresight and wisdom of 
the Danish Admuustration in Greenland, and, when 
complete, the work should constitute a most lm 
pressive proof of the disinterestedness of Danish 
rule during the last two hundred years 

J M Wordik 


Cohesion, Viscosity, and Lubrication 

(1) Cohesion and related Problems a General 
Discussion held by the Faraday Society, November 
1927 Pp 49 180 + 5 plates (London The 
Faraday Society, 1928 ) 10s fid net 

(2) Studies in Molecular Force By Dr Herbert 
Chatley (Griffin’s Scientific Text Books ) Pp 
xi + 118 (London Charles Gnffin and Co, 
Ltd , 1928 ) 7 $ 0 d net 

(3) The Viscosity of Liquids By Emil Hatschek 
(International Text Books of Exact Science ) 
Pp xn + 239 (London G Bell and Sons, 
Ltd , 1928 ) 15s net 

(4) The Theory of Film Lubrication By R 0 
Boswall Pp xi + 280 (London, New York 
and Toronto Longmans, Green and Co , Ltd , 
1928) 12s 6 d net 

N O property of matter is more obvious, or of 
more continual importance, than cohesional 
force These four volumes deal with many aspects 
of its study, and of the practical application of our 
knowledge 

(1) The Faraday Society “ Discussion ” presents 
fifteen papers, about half of which deal wholly or 
partially with the question of why matter in bulk 
breaks under a stress many times less than would 
be expected, from what is known about the force 
of attraction between molecules There is general 
agreement that one of the causes of thiB weakness 
is the ease with which crystal planes can slip along 
adjaoent planes, so that crystalline substances 
slide apart instead of resisting a direct pull up to 
the limit of strength of the moleoular adhesions 
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Whether surf&oe cracks seriously diminish the 
strength is a question which receives much atten 
tion, but although at first sight there seems to be 
some evidence in favour of this view, it does not 
seem certain that the effects sometimes attributed 
to these cracks are not due to sbp planes The 
plasticity of wet crystals of rocksalt remains an 
intriguing mystery , two papers on fatigue and 
hysteresis in metals leave one with a sense of the 
importance of incipient cracks and localities of 
slip, as well as of the great complication of the 
problem 

Lennard-Jones and Miss Dent contribute another 
valuable paper on the macroscopic properties of 
crystals with a completely ionised lattice, calculat- 
ing these from the electrostatic forces between the 
ions this type of work will surely become of in- 
creasing importance At present not much can 
be done except with the fully ionised lattices, 
where the interatomio forces are tho simplest 
possible, but two short papers (Taylor, Rawlins) 
foreshadow avenues of future investigation These 
papers represent the limit to which wo can now 
go in deducing the properties of matter m bulk 
from those of individual atoms Richards givos 
an abstract of his work on internal pressures, a 
oonoeption which has the advantage of dealing 
just as readily with the effects of molecular motion 
as with tho forces between molecules, but the dis- 
advantage of being in all points decidedly remote 
from molecular thoory 

Other papers include a qualitative deduction 
of the relative strengths of the adhesions round 
organic molecules, from observations on surface 
films (Adam) , observations on soldered surfaces 
(Crow), and on a change in dielectric constant on 
solidification (Errera) The discussion is not, of 
course, a comprehensive treatise, but deserves 
close attention, especially by metallurgists and 
engineers 

(2) Dr Chatley’s little volume contains notes 
on a variety of subjects, ranging from the internal 
structure of the atom to surface tension, viscosity, 
lubrication, eto It is scarcely thorough or accurate 
enough for the serious student, and seems un- 
likely to attract the general reader, on account 
of the amount of calculation introduced into the 
text 

(3) Mr Hatschek deserves very hearty thanks 
for his excellent and readable survey of viscosity 
in liquids The book is a model of what a mono- 
graph should be the historical, mathematical, 
and experimental portions are thorough , a great 
mass of experimental results is admirably mqr 
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shalled so as to show the bearings on other sub- 
jects , teohmcal ‘ viscometers ’ have their failings 
succinctly described, and a comparison of their 
performance with that of instruments really 
measuring viscosity is given as far as possible If 
all writers of scientific books did their work so 
conscientiously as Mr Hatschek has here, students 
of all classes would have a much easier task than 
now faces them 

(4) Mr Boswall’s treatise deals with the com 
pleto, thick film of lubricant used, wherever 
possible, to separate the moving parts of machinery 
It contains a full mathematical treatment of the 
hydrodynamics of films of lubricant, with very 
detailed applications to many types of bearings, 
including journal bearings and the new thrust 
hearings with tilting sectors the effects of the 
motions of the metal parts are fully considered 
Tho chemical properties of lubricants, although 
important in determining the adhesion of the oil 
films to the metal surfaces, and hence m making 
it easy or difficult to maintain a complete film, 
receive scarcely any attention, but are evidently 
considered outside the authors province The 
book should be very useful to engineers with good 
mathematical equipment, engaged on the design 
of bearings N K Adam 


Non-Euclidean Geometry 

(1) Vorleaungen liber mcht euklidtsche Geometne 
Von Felix Klem Fur den Druck neu bearbeitet 
von W Rosemann (Die Grundlehren der 
mathematischon Wissenschaften in Emzeldar- 
stellungen mit besonderer Berucksichtigung der 
Anwendungsgebiete, herausgegeben von R 
Courant, Band 20) Pp xu+320 (Berlin 
Julius Springer, 1928 ) 18 gold marks 

(2) Logons sur la giomitrie dee espaces do Eienumn 
Par Prof E Cartan (Cahiers scientifiques, 
publics sous la direction de Gaston Juba, Fasci- 
cule 2 ) Pp vi+273 (Paris Gauthier Villars 
et Cie, 1928 ) 00 francs 

T HE two books under notice together oon 
stittite an excellent introduction to non 
Euclidean geometry ui all its aspects The lectures 
of F Klem now appear in print for the first time 
under the editorship of W Rosemann, though a 
lithographed edition was published so long as 
thirty six years ago The present edition has been 
considerably changed as the result of prolonged 
consultation between the present editor and the 
distinguished author shortly before the death of 
the latter. 

ul 
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In its present guise, Klein’s book is divided into 
three parts, the first of which constitutes an ex- 
cellent introduction to projective geometry in 
three chapters The first two of these, on funda 
mental notions of projeotive geometry and on 
forms of the socond degree, are new , the third, on 
collineations or projective transformations, was 
already included in the lithographed edition The 
second part deals with projective metric in six 
chapters, the last three being concerned more 
particularly with non Euclidean geometry These 
two jaarts together constitute four-fifths of the book, 
but there is a short third part m whioh the rela- 
tions between non Euclidean geometry and other 
branches of mathematics are considered very 
briefly, with references to Riemanman spaces and 
to the restricted theory of relativity The general 
treatment is elementary, mainly algebraical, with 
scarcely any reference to differential geometry, 
and is admirably clear and profusely illustrated 
by diagrams, designed to assist the appeal to m 
tuition 

(2) The second book, by E Cartan, the author 
of a woll known book on integral invariants, is 
based on lectures delivered during 1925-26 at the 
University of Paris It deals with the geometry of 
Riemanman spaces almost entirely bv the methods 
of tensor analysis and of differential geometry, and 
in this respect forms a welcome complement to 
Klem’s more elementary book The treatment is 
based on the methods of Riemann and Cbnstoffel, 
though the more recent *ork of Levi CivitA. and 
others is fully considered 

The first five chapters are to a certain extent 
introductory, dealing with such topics as vector 
and tensor analysis, curvilinear co ordinates m 
Euclidean geometry, Riemann spaces which are 
locally Euclidean, Euclidean spaces tangent to and 
osculating Riemann spaces and geodesio curves 
and surfaces The results obtained are applied in 
the sixth chapter to non Euclidean spaces The 
seventh and eighth chapters deal with Riemanman 
and vectorial curvature, and the last is on normal 
co ordinates and their applications 

This book is much more analytical than Klem’s, 
but, considering the difficult nature of the subject 
matter, it is very clearly written and oommondably 
free from misprints The two books in their 
several aspects can be highly recommended to 
those who wish to become acquainted with recent 
developments in general geometry and to fit them 
selves for an intelligent comprehension of the 
geometrical basis of the general theory of rela- 
tivity 
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Biology for All 

The Science of Life By H G Wells, Julian 
Huxley and G P Wells To be completed in 
about 30 fortnightly Parts Part 1 Pp 32 
(London The Amalgamated Press, Ltd , 1929 ) 
Is 3d each Part 

NEW educational venture of great attractive- 
ness is “The Science of Life,” an exposition 
of biology, by Mr H G Wells, Prof Julian Huxley, 
and Mr G P Wells, a young physiologist, son of 
the senior author The work aims at doing for 
biological soience what Mr H G Wells did for 
history in his famous “ Outline,” giving to the un- 
learned a vivid presentation of the essential data 
It is to try to be “ clear, complete, and correct ” , 
and if the triumvirate cannot do this, who can 1 
There is wisdom in having three authors (tres 
fauunt collegium) , for there is always the possi 
bihty of a majority when opinions differ 

We cannot read Part 1 of this serial without 
onvymg those who are coming to biology m these 
days , for the presentation is so picturesque and 
gripping Academic formalities have been thrown 
off without jettisoning accuracy, and everything 
is discussed m its bearing on everyday life The 
increased availability of science promises well for 
the future, for it is one of the most hopeful lines of 
human progress that we should become more and 
rnoro able to utilise our heritage of well established 
knowledge 

If we were asked what every young Btudent 
should know when beginning his voyage of life 
after schooldays, we should answer — (1) the most 
significant steps m the history of the human race , 
(2) how to find his way aboutln the world of Nature , 
and (3) the laws of health and happiness We are 
not thinking at present of brain stretching disci- 
plines like mathematics, or of character forming 
influences like poesy, but of sheer knowledge We 
can soo that this “ Soience of Life ” is going to help 
powerfully towards an understanding of animate 
Nature on one hand, and towards an understanding 
of the conditions of health and happiness on the 
other We wish it the suocess it deserves 
Tho present part begins with the nature of life, 
a difficult problem to start with But it Is treated 
very concretely and with an interesting historical 
background In any event the reader feels that 
if this is biology, he wishes some more Then the 
story turns to the everyday life of the body — m 
mouse and in man , and when this can be made 
vividly interesting, as here, we oannot have too 
much of it It is tragio to think of the vast 
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number of young people who leave school without 
any understanding of their bodily functions Such 
ignorance may have been bliss, though we doubt it, 
long ago, when all the ways of living were more 
natural, but to day it often means disaster We 
do not wish to suggest that the new book is par- 
ticularly designed for young people — though they 
will welcome it — for it appeals to all who wish 
more science for more life In spite of all the ex- 
positors, it has to be confessed that a large propor 
tion of the population remain in the Dark Agoa as 
regards the working of their bodies 

There are very effective and interesting lllustra 
tions, and the frontispiece shows a crowd of 
skeletons receding into the distance before the 
light of microscopy and biochemistry This we 
take to mean that necrology will be recessive and 
biology dominant throughout this book We trust 
that this will be so, but it has been our sad expen 
ence that the skeleton shows great persistence in its 
efforts to sneak back to the feast But all success 
to the triumvirate ! 


Our Bookshelf 

British Chemicals, their Manufacturers and Uses 
being the Official Directory of the Association of 
British Chemical Manufacturers ( Incorporated ) , 
containing a Full Inst of Members, with a Classx 
fied List of British Chemicals and a Note of their 
Applications Pp 330 (London Ernest Benn, 
Ltd , 1920 ) 10s 6d net 

Salesmanship, so far as it is regarded as a scientific 
art — one had almost been betrayed into writing 
‘ artful science ’ — has of late been the subject of 
some discussion and doubtless of some new re 
solves To judge by the general agreement with 
which certain observations recently made by 
HRH the Prince of Wales have been received, 
salesmanship in the modem sense of the term is 
not one of the strong points of British commercial 
organisation, at least so far as markets overseas 
are concerned All the more oredit and publicity 
should be given to the foresight of those manu 
faoturers who have gone some way towards antici- 
pating at least one criticism — that deploring the 
lack of adequate presentation to possible pur- 
chasers of information m their own languages 
Replacing the 1927 issue, a new edition of “British 
Chemicals, their Manufacturers and Uses,” the 
official directory of the Association of British 
Chemical Manufacturers, Incorporated, has now 
been published The new volume, fully revised, 
is modelled on the lines of the last edition, and it 
is intended to bring the book up to date every 
second year The Association is not itself a 
trading ooncero, but exists to promote and f aeditate 
business relations between manufacturing and 
chemical firms and purchasers all over the world, 
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and to encourage legitimate international trade 
conditions 

The directory — a sturdily bound volume — is 
printed (in part sectionally, in part collaterally) 
in English, French, Spanish, Italian, Portuguese, 
and German , even the title page and introductory 
information appear in sextuplicato A directory 
of members of the “ABCM” and of affiliated 
associations is followed by a classified list of pro- 
ducts, their uses, and the names of British manu- 
facturers There is also a list of proprietary and 
trade names, the corresponding ohemical synonyms 
or descriptions, and again the names of manu- 
facturers There is, for example, no longer any 
need for perplexity regarding the nature or origin 
of abralac, acrosyl, adalin, or even of westrosol, 
yamite, or zinc formosul Smce the list of pro- 
ducts is arranged in the alphabetical order of the 
English names, supplementary indexes m the 
other languages are provided The reviewer 
understands that although the volume is offered 
for public sale bv the publishers, Messrs Ernest 
Bonn, Ltd , the Association, the address of which 
is 169 Piccadilly, London, W 1, will nevertheless 
send a complimentary copy to any applicant who 
is actually concerned with work m pure or applied 
chemistry A A E 

The Origins and the Growth of Chemical Science By 

J E Marsh Pp x + 161 +10 plates (London 

John Murray, 1929 ) 5s net 
Mr Marsh endeavoure to show that chemistry 
has advanced, not through haphazard experiments 
and discoveries, but by a gradual development of 
accepted knowledge with tne application of logical 
reasoning to explain established facts Thus, w hen 
Boyle found that mercury calx was re converted 
into the metal by heatmg alone, he was unable to 
explarn the fact When the phenomenon was re- 
discovered a century later, science was ready for it 
Joseph Black had observed the fixation of a gas in 
carbonates and the genius of Lavoisier enabled him 
to establish and explarn the fixation of another gas 
in calxes 

In tracing the growth of chemical scienoe, the 
author has discarded the practice initiated by Kopp 
of dividing the development into epochs, smce he 
considers this allows the dominant views of the 
time to obscure many important tendencies He 
instances the phlogiston epoch, which Kopp dates 
from 1650 to 1775 The digcovenes of Boyle and 
Black are thus made to fall within the same ponod, 
yet Boyle never heard of the theory, whioh was 
only promulgated in 1702 and, moreover, did not 
come into prominence until Lavoisier began to 
attack it m 1775 

The book opens with an account of the early 
views on the phenomena associated with fire, a 
study of which led to many important observations 
This section, and those dealing with alchemy, the 
fixation of gases, and some of the later ones cursorily 
tracing the theories of structure, are well written 
In dealing with the philosopher’s stone, Mr Marsh 
has, however, accepted the doubtful view that 
Talbot and Kelley are the same person 
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The section devoted to the discovery of the 
elements, which follows an account of Mendel6eff s 
periodic law and other generalisations under the 
title “ Atoms and Ions,’’ is perhaps not so useful 
as it might have been Here the references to the 
literature are quoted in a confusing manner 
Frequently the year, volume, or page (sometimes 
two) are omitted, and German titles are occasionally 
misspelt {eg Poggendorff’s Annalen der Physik), 
and the reference (p 144) for ‘ the octet theory of 
valency ’ (Abegg Zelt An Org Chetn , 88, 330) will 
irritate those who desire to oonsult the original 
In spite of this minor defect, the book presents 
a useful survey of the origins and development of 
chemical science J G F Dbcck 


Introduction d Viiudt de la physique theonque Par 
Prof Rend Fortrat Fascicule 6 Mecanique 
statistique Pp u + 100 (Pans J Hermann, 
1927 ) 10 francs 


It is always rather difficult to estimate the value of 
one detached section of a larger work, for the scale 
and plan of the whole work can only be guessed 
This difficulty is particularly noticeable in attempt 
mg to review on its own merits this section of Prof 
Fortrat’s work entitled “ Statistical Mechanics ” 

To wnte a successful fairly elementary account of 
statistical mechanics in a hundred small pages is a 
task requiring great delicacy of judgment in select 
mg matenal On such questions of taste one need 
not ask for complete agreement, but the reviewer is 
forced to admit that he finds the author’s judgment 
poor In the first place, the last forty pages of the 
book are devoted to two chapters on the older 
quantum theory of the atom, too slight to be of 
much value in themselves and entirely irrelevant 
to the professed subject matter They contain, 
moidentally, statements about the discrepancy be 
tween the magnetons of Bohr and of Weiss which 
might lead an unwary reader to suppose, contrary 
to the facts, that there is a real difficulty and that 
the Weiss magnetism is still of some theoretical 
importance 

The remaining relevant sixty pages are rather 
good and rather unusual The subject is treated 
from tho conventional probability point of view, 
but the ideas and computations of the theory of 
probability are presented in detail and well ulus 
trated in a way which owes much to Langevm 
The applications of the theory have the pleasing 
and unusual feature of being mainly to magnetic 
phenomena There are good short accounts of 
Langevm’s theory of paramagnetism and Weiss’s 
theory of ferromagnetism If the rest of the book 
were of the same standard, it could be warmly 
praised R H F 


The Mechanics of Rowing By W B Coventry 
Pp via +70 (London E and F N Spon, 
Ltd , New York Spon and Chamberlain, 
1928 ) 4s 6d net 

This is an interesting addition to the literature of 
rowing, and the work is soundly based on New- 
tonian mechanics The terms used are carefully 
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explained, as is also the fundamental problem of 
connecting the equation of motion of the blade of 
the oar with the equation of motion of the boat 
The variable nature of the effective propelling force 
is doalt with by the introduction of a oonstant 
‘ mean effort ’ operating from the oatch to the 
finish of a stroke 

In the application of the theory to definite 
examples, it is rightly recognised that, in the last 
resort, the solution depends on the ‘ personal 
equation ’ of the oarsman Discussion of such 
subjects as the length of the stroke, the sliding 
seat, the weight of the crew and of the coxswain, 
indicates the practical interest m the racing ‘ eight ’ 
round which the book centres The effect -of the 
density of the water is dealt with, and perhaps 
reference might have been made to Thomson’s 
theorem and its application to the hydrodynamioal 
problem of rowing a boat in shallow or deep water 
The book concludes with emphasis on stamina and 
quickness as more valuable assets than big muscles 
H D A 

Eutychus or the Future of the Pulpit By Wini- 
fred Holtby (To day and To morrow Senes ) 
Pp 142 (London Kegan Paul and Co , Ltd , 
New York E P Dutton and Co , 1928 ) 
is C d not 

Miss Holtby ’s clever book, which reminds one 
occasionally of Oscar Wilde, is well worth reading 
Students of science are perhaps not much interested 
m the future of the pulpit, and may agree with 
Anthony, the young intellectual, that “ the pulpit 
has no future because religion has no future ” 
But the book does, among other things, present 
an accurate picture of a certam type of vulgar 
sentimentality which pervades largo sections of a 
modem community Men of science for the most 
part are quite unaware of its existence, since their 
work only brings them into touch with intelligent 
people In this dialogue, Eutychus is the ex- 
ponent of popular religious notions, the devotee 
of what we may call ' Abide with me ’ religion, with 
its cmema mentality and vulgar emotionalism 
Moreover, Eutychus feels that he holds all the 
cards “ Whatever the sermon is to be you may- 
be sure that it depends upon just how much I and 
my friends can stand you’ve got to pay atten- 
tion to what we stand for,” says he No wonder 
that Fdnelon, the exponent of Catholic orthodoxy 
in this dialogue, sums up the situation by saying, 
“ It is the influence of Eutychus which alarms me 
most” J C H 

A First Book of Experimental Science By W A 
Whitton (First Books of Science Senes ) Re- 
vised and enlarged edition Pp vn + 194 (Lon- 
don Macmillan and Co , Ltd , 1928 ) 2s 6 d 
A welcome will be given to this enlarged edition 
of a school book which has already proved its 
worth As to standard, it suits candidates for the 
junior local examinations , and as to scope, it deals 
with hydrostatics, mechanics, heat, and a little 
chemistry 
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Letters to the Editor. 

[The Editor don not hold himself responsible for 
opinums expressed by Ms correspondents Neither 
eon he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

The Equivalent Height* of the Atmoapherlc 
Ionised Regions In England and America 

It whs reoorded in Nature of Sept 3, 1927, that, 
in experiments carried out for the Radio Research 
Board of the Department of Scientific and Industrial 
Research, evidence had been obtained of the existence 
of at least two ionised regions in the upper atmosphere 
This evidence was derived, in the first instance, from 
observations made at night using wireless waves of 
medium length as the atmospheric exploring agenoy, 
but, more reoently, the use of short waves has made 
it possible to carry out similar experiments during 
the daylight hours The results of theso experiments 
confirm the earlier conclusion as to the existence of 
the two ionised regions while the use of short waves, 
as was anticipated, markedly lengthens the period 
during the twenty four hours when the lower region 
is penetrable and the upper region acccssiblo Using 
a wave length of just under 100 metres, it is found that 
even about mid day the lower region is penetrable on 
some days On other days it is found that due to the 
inhomogeneity of the lower region, waves of this length 
arc reflected by it one moment and a short timo 
later get through Phis is illustrated by a typical 
senes of observations made at King’s College, London, 
on Jan 13, 1929, using 99 8 metre waves emitted by 
the National Physical Laboratory transmitter at 
'I oddtngton, for which the following equivalent heights 
(km ) of reflection were recorded at 10 minute 
intervals between 1000 and 1400 GMT 229 229, 
236, 244, 217, 229, 229, 230, 204, 196, 229, 100, 99, 93, 
98, 99, 90, 98, 232, 99 (and 220), 09, 229, 229, 99 
It will be soon that these heights fall into two 
definite senes, of mean values 220 km and 98 km 
Now measurements of the equivalent height of the 
ionised layer have also been made in America, and it 
is of interest to oompare the English and Amencan 
results under similar conditions For example, Breit, 
Tuve, and Dahl (Proc Inst Rad Eng , vol 16, 9, 
p 1230, 1928), employing their elegant group retarda 
tion method, have reoorded that, at Washington, 
using 76 metro waves, they obtained evidenoe of 
multiple reflections in that cffeotive heights in the 
ratio 12 4 had been measured The actual heights 
recorded were 105 km , 225 km , and 450 km 

Now we may identify the value of 105 km m 
America as corresponding to the 98 km (lower region) 
in England But in considering whether the remain 
ing rays are multiply reflected rays from this region 
or not, we m»v note that, in terms of suoh an explana 
tion, the triply reflected ray is missing and that the 
photographs show that the doubly reflected ray is 
often of greater intensity than the singly reflected 
ray Both of these difficulties disappear if we adopt 
the double layer hypothesis for the American results 
a* well as for the English observations. According to 
this explanation, singly reflected rays were obtained 
at Washington from regions at heights of 1 96 km and 
225 km , and a doubly reflected ray was also obtained 
from the upper region A dose correspondence with 
the English mean values of 98 km and 226 km fa thus 
obtained E V Amstoir 

Wheatstone Laboratory, 

King’s College, London, 

Mar 6 
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Solutions and Heat Engines 
It is not usual for an author to oomplaw of a 
review of his book , but I confess that the theory of 
osmotic pressure put forward (in place of an account 
of my own reasoning) by the reviewer, in Nature of 
Feb lb, of my book “ Oases and Liquids," almost 
took my breath away As the reviewer’s reply, in 
Nature of Mar 9, to Prof Armstrong’s criticisms of 
this theory seems to me totally inadequate, perhaps 
I may be allowed apace for some remarks 

The reviewer says that in a solution “ the efleet of 
the bombardment [by solute molecules] is to teqd to 
expand the volume of the solution, and that therefore if 
water can flow in through a membrane it will do so ” 
This theory implies that a net positive expansion pres* 
sure acting from within on the walls of the containing 
vessel is produced owing to the presence of the solute, 
and at the same time a net negative pressure causing 
water to pass in Any less coherent theory I am 
unable to conceive In a solution, no appreciable 
prossure towards either the outside or inside of the 
solution exists until the semi permeable partition is 
brought into contact on the outside with pure solvent 
or a solution not isotonic with the solution in the 
osmometer Iheto is no pressure because, though 
the solute molecules exercise pressure, the pressure of 
the solvont is correspondingly diminished, just as, 
with gas at constant volume and pressuro, there is 
no change of pressure when we substitute an equal 
volumo of another gas at the same pressure for part 
of the original gas llie osmotio ’ pressure which 
devolops in an osmometer is quite evidently due to 
tho fa< t that the moro concentrated molecules of the 
pure solvent diffuse through the senit permeable 
membrano fastoi, until the full osmotic pressure is 
developed, than the diluted solvent molocult s in the 
solution It is thus to the solvent, and not to tho 
solute molecules, that the pressure is due, as Prof 
Armstrong has pointed out 

In my book I have developed tlus theory quanti 
tatively, and shown, as I think, that it gives the 
actual experimental figures for depression of freezing 
point elevation of boiling point, and osmotic pressure, 
though not what van t Hoff wrongly thought woie 
the figures While I am sorry that the review has 
given no account of the reasoning in tho book, I must 
not complain but I think J am justified in joining 
my piotost to that of Prof Ai matrong against what 
seems to us and many others the incoherent theory 
put forwaid by the review ei 

I have tried in my book to lie fair to the memories 
of van t Hoff and Carnot, both of whom were men of 
outstanding genius But where they were in error 
they were just in error, like other mortals 

J S Haldane 


Dr Haldane considers my statement of van’t 
Hoff s theory (it is not mine) as incoherent 1 cannot 
do better than quote, as an alternative statement, 
from the account of osmotio pressure in the book 
under review (p 109) 11 Let us imagine pure hydrogen 

and pure nitrogen at ordinary atmoapheno pressure 
and contained in two equal gas tight chambers 
separated from one another by a rigid septum perme- 
able to the hydrogen but completely impermeable to 
tbe nitrogen The hydrogen contained in chamber 1 
will immediately begin to diffuse into the nitrogen in 
o ham her 2, and will continue to do so until the pres 
sure of the hydrogen is tbe same in the two 
chambers If tbe pressure in tbe first chamber is 

kept constant, by reducing its volume or letting in 
hydrogen as required, the pressure in the second 
chamber will be two atmospheres ” 
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No better illustration than this can be given of 
oerootio pressure, which in this case is one atmo 
sphere (» e the difference of pressure between the two 
sides of a semipenneable membrane when equili 
brium exists) This extra pressure is due entirely to 
the fact that on both sides there is now hydrogen at 
one atmosphere pressure, but in No 2 there is intro 
gen as well Thus there is the extra bombardment 
inside, and in this simple case (assuming the gases 
perfect), it is calculable exactly from the expression 
pV—nRT The nitrogen bombards also the semi 
permeable membrane, but this does not prevent tho 
hydrogen from coming in (though with actual mole 
oules, presenting a broad front for attack, it will slow 
down its rate of ooming in) It maintains a space 
extended to receive the hydrogen molecules If the 
vessel can stretch, it will do so in oonsequenoe of this 
extra bombardment, and fresh hydrogen will come in 
to equalise the pressure of the hydrogen once more 

Now, whether we are dealing with gases at low or 
at high pressures, this Idnetia pressure is the same at 
any given temperature Perrin's experiments make 
it certain that it is so even for a condensed gas (i c a 
liquid ) Serious complications then oome in, however, 
which make exact calculations impossible, but the 
kinetic pressure is there all the time, and for solutions 
so dilute that the solute molecules are out of each 
other’s way most of the time, it is found from osmotic 
measurements to be practically that which a gas 
would exert if of tho same molecular concentration 
and occupying the same space alone It is no use, 
therefore, trying to drag in other causes to explain tho 
existenoe of osmotic pressure, and in any case it is 
inexcusable to neglect the kinetic effect 

Dr Haldane attempts to attribute tho whole 
phenomenon to certain volume relations depending 
upon the replacement of little molecules of solvent 
by big molecules of solute (thus ignoring the forces 
which govern the affair) , the van *t Hoff school treats 
these simply as complications, and recognises at tho 
same time that questions depending upon the sizes of 
molocules and of the attracting forces between them are 
problems of such extraordinary difficulty that the 
accurate allowance for their influence has not yet 
been effeoted In dilute solutions their effect is 
certainly very small 

Dr Haldane is not at all clear on this part of his 
subjeot, and sinoe his whole theoiy depends upon the 
precise assumptions made, I thought it best m my 
review to be content with indicating that the theory 
was a superfluity, a vera causa having already been 
reoogtusea and successfully developed Sinoe, how 
ever, he evidently desires me to do more, I must 
mention that on p 26, where he introduces the 
volume relations winch are tho basis of his ‘ thoory,' 
the results deduoed are algebraically wrong So that, 
even assuming that the fairly simple gas law which he 
takes is good enough, the conclusions that he draws 
are unfortunately incorrect I sympathise with him 
for, also unfortunately, I am personally acquainted 
by experience with many of tho pit falls which abound 
The Review eb 


Perturbations In the Band Spectrum of Helium 
Recently Kronig put forward a theory of per 
turbations in band spectra (Ze\t / Phys , 50, 347, 
1828) He found that if two moleoular terms with 
the same j, which have besides to fulfil oertain other 
conditions, come close together, their mutual influence 
has the effect that they seem to repel eaoh other 
Hitherto no band spectrum has been sufficiently 
known to permit of testing Kronig’s predictions 
la- the helium band spectrum a great number of. 
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electronic terms is known, and It is therefore especially 
well suited for a test of the theory of the perturbations 
In Fig 1 the empirical differences between the Mj) 
and 4*(;) states are represented as a function of j We 
see that for j - 17 the corresponding energy levels 
oome very close together, and as the two levels fulfil 



all the requirements of Kromg’s thoory, we must ex- 
pect that they will be shifted from their normal posi- 
tions Fig 2 shows how the empirical terms are dis- 
tributed in the vicinity of the critical point The 
dotted lines give the positions which the terms would 
have if there was no perturbation The actual term 
values derived from the analysis of the bands 2p - 4 « 
and 2 p - 4* show just the expected deviations (The 
absolute value of the perturbations has been exagger- 
ated in the figure in order to 
make it better visible ) The 
oxact position of the terms with 
j = 1 8 and higher is not yet 
quite sure, as there is a choice 
of several unclassified lines m 
that region It is certain, 
however, that although the 
intensity of the preceding lines 
is large enough, so tha,t we can 
also expect with appreciable 
intensity the hues having the 
terms 4«( 17) and 4z(17), etc , 
as initial levels, they are not 
present in the extrapolated 
positions Therefore it seems 
certain that we have indeed 
here a mutual interaction be 
tween tho corresponding s and 
z terms Similar perturbations 
seem to exist for tho five 
quantum terms, but as the 
situation is not so ynambigu 
ous as in the case mentioned 
above, their communication is 
reserved for a later occasion 
In the case of three quantum 
terms, a similar approach of 
terms with the same j does not take place, and aooord- 
mgly perturbations have not been found 

The perturbation of the 4p(9) term first found by 
Curtis in the Q branch of the band X367 m/i, seems to 
be of a somewhat different nature A term which 
might interact with the 4 p term so as to give per- 
turbations is not yet known It does not seem im- 
possible that the initial term of the band X585 nut 
analysed by Fujioka (Zext / Phys , 51, p 657 , 1828), 
which shows a perturbation fot the same value of ), i* 








fig a 
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the term which is responsible for them The per- 
turbatiou of the 4p(9) term shows a doubling of the 
corresponding Q line into two components with un 
equal mtensity This might be explained in the 
following way The spectrum of the helium molecule 
must consist of single mid triple electronic terms 
But as the interaction of the electronic spin with the 
rest of the molecule is very small, the triplets are not 
resolved and thus have the appearance of single levels 
It seems possible that ift the case of a perturbation the 
interaction with the spin gets an abnormally large 
value, so that the corresponding term is split up We 
must imagine, then, that the more intense component 
of the corresponding line is, as in the case of the 
atomic lines of helium, an unresolved doublet 

Full particulars of these and other properties of the 
terms of the helium molecule will be given elsewhere 
G H Dieke 

Natuurkundig Labora tonum der 
Rijkg Umversiteit, 

Groningen 


Cosmic Rays 

In an earlier communication [Natube, leb 10, 
p 241] it was stated that an examination had been 
made of the results of experiments on cosmic rays 
The experiments referred to were those of Millikan and 
his colleagues In a recent paper (Physical Review, 
October 1028), Millikan and Cameron divide the rays 
into four bands with absoiption coefficients per metro 
of water, 0 30, 0 08, 0 04, and 0 02 rosjiectively There 
is very little, if any, evidence for the existence of the 
last band, and I fmd that their results are httod just as 
well by the division of the rays into two bands only, 
with absorption coefficients 0 SO and 0 051 respect 
lvoly, rays? of type A and type B, say The expon 
ments of Millikan and Otis and others show that there 
is a third tyjse of radiation piesent, type C, say 
Rays of this type are of looal origin and consist, in pait 
at least, of p rays with an energy of the order of 
100,000,000 electron volts 

Rays of type B are probably y rays If so, accord- 
ing to the Klein-Nishina formula, which, for large 
values of a = hr /me* reduces to 
4 17 

tip (1 + 2 log 2a) per metre of water 

a for these rays equals 173, corresponding to an energy 
of 88,000,000 electron volts 

Rays of type C are doubtless y rays, with a value of 
a equal to 1330 and an energy of 678,000,000 electron 
volts 

The energy presumably released when an oxygen 
nucleus ib formed in a single step from protons and 
electrons is 110,000,000 electron volts, and that when 
a proton is destroyed 940,000,000 electron volts I 
believe that the formula used gives values of a which 
are too small, so that rays of type B may correspond to 
the radiation emitted when an oxygen nucleus is 
formed in a single step and those of type <7 to that 
when a proton is destroyed Incidentally, it has been 
tacitly assumed that rays of both types exert no 
appreciable action on hydrogen and oxygen nuclei 
The evidence that rays of either type have any effect 
on atomic nuclei is not conclusive 

An analysis of the results of experiments showing 
the variation of mtensity of oosrtuc rays with depth 
below the surface of the atmosphere affords, then, no 
evidence of rays corresponding to the formation of 
helium nuclei from protons and electrons This 
renders it difficult to accept the attractive hypothesis 
of Millikan and Cameron that atom building is takyig 
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place m outer space, following the transformation 
of radiation into protons and electrons Another 
difficulty that occurs is this If all the energy in star- 
light is so transformed, less than eight tenths of one 
per cent of it can be re radiated as oosraio rays As 
the radiation from the sun apparently has no effect on 
the intensity of the rays, this amount Beams too small 
to account for the large intensity of cosmic rays, 
estimated by Millikan and Cameron to be about one- 
tenth that of starlight 

Rays of typo C are not easy to classify Their 
intensity in air is approximately proportional to that 
of the rays of type B, although it is difficult to estimate 
the exact value of either 'they are not produced in 
water or in lead, and are therefore not ret oil electrons 
Many methods of explaining their origin have been 
tried, one bung that they are photoelectrons ejected 
fiom the nuclei of atoms such as nitrogen, but this 
explanation is not altogether satisfactory 

We have assumed that rays of type A and C aro 
cosmic in origin, the greater part of the evidence 
favouring this view, but one experiment earned out by 
Millikan and Otis indicates that a part at least of these 
rays may bo of torrestnal ongin and also that rays 
of type C may be more penetrating than is usually 
assumod They measured the ionisation in an 
electroscope befoie and after a snowstonn When 
the electroscope was shielded by 4 8 cm of lead the 
ionisation per c c per sec (coirected for natural leak) 
dropped from 4 9 to 3 6 If this result is not due to 
expenmental eiror, it would appear that something 
had occurred m the atmosphere to diminish the 
intonsity of the rays of one or more types 

A moie complete discussion of the questions rawed 
above will bo given later In searching foran explana- 

tion of the results, equations of the following typo have 
been used, namely 
14 008 j! + 4 0022a: + a„= 17 000a: 

+ 1 0078a: + p k + A„+hr 
This is an enoigy oquation representing the ejection 
of a proton from a nitrogen nucleus by an a particle, 
the a particle being captured by the lecoil atom 
forming an oxygen isotope of mass 17 (the number 17 
being assumed) x represents the energy in electron 
volts radiated when unit mass is destroyed (the mass 
of an oxygen nucleus being taken as 16 units), a,, p t , 
A t , and hr representing the kinetic energies in electron 
volts of the a particle, ejected proton, recoil atom, and 
assumed radiation respectively 

*» = 0 0024j: + a,-p, - A„ 

As x= 930,000,000 electron volts and p k + A t is less 
than a k , hr should be greater than 0 0024x, that is, than 
2,230,000 electron volts 

It should be possible to detect radiations of this 
type Similar equations have been written down for 
the other atoms from which protons con be ejected, but 
the results are somewhat indefinite, as wo do not know 
the mass of the recoil atom 

J A Gray 

Queen’s University, 

Kingston, Ontario, 

Feb 7 


The Ice Age and General Drayton’s Theories 
I am sure your able contributor HOP did not 
intentionally misrepresent Drayson in Ins article in 
Natctie of Deo 29, p 1002, but it would seem that 
some initial unfannlianty with Drayson ’s writings, 
or possibly lack of sympathy with his oleums, has led 
to misapprehension, and I would ask you to be so 
good as to permit me to direct attention to the more 
serious mistakes 
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(1) “Everywhere in the Draysoruan literature 
nutation is simply ignored ” — Nowhere, and at no 
time, did Drayson ignore nutation , in proof, see 
“ Untrodden Ground in Astronomy and Geology,” 
p 83 , " Motion of the Fixed Stars,” p 23, etc , 
though, in common with Sir John Herschol and all 
other astronomers, when traomg tho path of the pole, 
he hod, inevitably, to deal with the mean path The 
greatest amplitude of nutation, that is, the whole 
nodding movement across the mean path, in direction 
towards the centre of the oirole traced by the pole, is 
only 18$ seconds of arc It would need to be 1187 
(tme thousand one hundred and sixty seven) times 
that amount to explain the 6 degrees remove of the 
preoesiional centre from the ecliptto pole which 
Drayson discovered on examination of the records 
for the previous fourteen hundred years 

(2) “Further than this, the description, such as it 
is, is devoid of any dynamical basis ’’—Over and 
over again, in all his writings, for example m “ Un 
trodden Ground,” pp 258 259, Drayson directed 
attention to the existing terrestrial conditions that 
would appear to necessitate a procession different 
from that assigned to the earth by the mathemati 
mans , a difference he demonstrated by actual 
experiment with the gyroscope It is not quite 
correct, therefore, to say that the movement he 
described is devoid of any d\ namical basis While it 
would be out of plaoe to question the calculations of 
the master mathematicians who have determined 
the precession d\ namically, may it not be reasonable 
to suggest that tho data on which their workings are 
based arc necessarily in tho nature of assumptions, 
difficult, if not impossible, to verify and liable to 
modification t 

May I add that, while it is not necessary to con 
tend for every word that Dravson has written (and 
he himself was frank to own the limitations of lus 
smgle handed research), the need all through has 
been for simple recognition of the fact that lie was 
offering to science something well worth the trouble 
of bona lido examination and the need to day is as 
great as eter for to operation of fuendlv team work, 
in place of aloofness, to thresh out the question m 
all its bearings and harvest for seienoe all that is of 
permanent value 

T C Skinner 

Reigate 

The moderation of Lieut Col Skinner’s letter, in 
marked contrast to the tone too often adopted by the 
advocates of Drayson s theory, entitles it to a reply, 
though without any hope oi changing Bottled con 
viotions 'I ho invitation to join in friendly co opera 
tion under the banners of Laplace, Poisson, and 
General Drayson is touching and deserves to be 
appreciated 

Casual mention of a matter like nutation is quite 
consistent with ignoring It in practice Col Skinner 
denies that it has been ignored, and at the same 
moment seekB to justify that course on the plea that 
nutation is very small But the problem whioh 
Drayson approached was that of the motion of the 
earth about its centre, and in that problem dyne 
mical astronomy has to deal with precession and 
nutation together From this point of view the 
relative magnitude of the latter is irrelevant As 
well might one leave out of sight the loops in a row of 
knitting on the ground that very fine needles were 
used 

This failure to grasp the integrity of the problem 
in itself betrays the lack of any dynamioal basis in 
the treatment of it Col Skinner refers to mistakes, 
and has had an opportunity of correcting them It 
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will be observed that in the one ease he has failed to 
indicate what part, if any, nutation plays m the 
Draysoruan scheme, and m the other he has not 
suggested in what way, if any, the scheme derived 
support from dynamioal reasoning of any kind 
Drayson may have alluded to nutation and toyed 
with gyroscopes (moat people have spun tops m their 
time), but what remains as obscure as ever is what 
part these things played in a theory the purely 
geometnoal and empirical character of whioh is as 
clear as day 

An attitude of Athanasius contra mundum may be 
impressive, but the majority is not invariably wrong 
The work of the master mathematicians, bo far from 
being sacrosanct, has received repeated and critical 
study Ihe unfortunate thing is that Drayson and 
his followers have never shown the slightest inolma 
tion to come to close grips with it When they have 
undergone this arduous discipline, they will have 
formod a juster view of the situation H C P 


Compressibility of Crystals and the Exponent of 
the Force of Repulsion between Atoms 

It is recognised that a real crystal does not have a 
perfectly uniform structure, but that it consists of a 
laige number of small perfect crystals with a system 
of submicroscopic craoks between them The average 
sire of the perfect unit is, according to A Smekal 
( ZetUchrift fur technuche Physik, p 536, 1920), 
about 10,000 molecules The presence of the sub 
microscopic cracks is made responsible for the 
tremendous difference between the experimentally 
determined values of tensile strength and those com 
puted from theoretical considerations As is known, 
the latter are seveial hundred times larger 

M Born (‘ Atomtheone des festen Zustandes, ’ 
pp 734 736) calculates the exponents of the forces 
of repulsion between the ions m a crystal lattice from 
the compressibilities of the crystals In this way he 
arrives at the well known value 9 from which certain 
conclusions of importance arc drown as to the sym 
metiy of electronic arrangements in the ions (resp 
atoms) The fundamental implicit assumption of 
aH calculations of such a kind is that the coefficient 
of compressibility, as determined by the usual 
methods, is characteristic for the ideal crystalline 
space lattice 

Are we justified in making this assumption? If the 
tensile strength of a crystal is reduced several hundred 
times duo to its loose structure, should we not expect 
that the compressibility, as usually determined, is 
also a characteristic, not of the idoal perfect crystal, 
but of the real loose crystal ? It is easily seen that 
if the above mentioned structure of the real crystal 
should have any influence at all on its compressibility, 
the effect should be one of increasing the latter 
When subject to compression, the real, loose crystal 
may decrease in volume solely due to closer pack 
mg of the perfect units, that is, due to a decrease 
of the volume of the system of submicrosoopioal 
cracks The compressibility of the individual crystal 
lites may be very small, even zero, and still the crystal 
as a whole may show a considerable reduction, of 
volume under pressure 

It is difficult to estimate how large such an effect 
may be But the following considerations may give 
some indications According to Siedentopf, the 
width of the submicroscopio crooks is of the order of 
10 7 cm (W Rogowski, Archw fUr Elektrotecknik, 
vol 18, p 147 , 1927) Assuming the crystallites to 
be cub teal, we find that there are about 21 atoms 
along the edge of the cube If, furthermore, we 



March 23, 1929] 


NATURE 


449 


assume that the width of the crack given above 
represents the average spacing between the adjacent 
crystallites, we find that the total volume of the cracks 
is of the same order of magnitude as the volume 
actually occupied by the perfect crystallites This 
is certainly much too high an estimate But it now 
becomes not improbable to assume that the total 
volume of the cracks equals within a few per cent 
the volume of orystallites The compressibilities 
being of the order of 10 • cm '/kgm , we see that even 
at pressures of about 10,000 atmospheres the relative 
change of volume is only a few per cent Hence, it 
is not impossible that practically the whole change 
of the volume is due to the decrease of the size of the 
craoks 

Hence we see that the measured compressibilities 
may be considerably larger than those which would 
be found if we dealt with a perfect crystal But this 
means that the exponents of the forces of repulsion 
between the ions are consideiably higher than 9 If 
this should be confirmed, it would necessitate also 
a revision of some of the conclusions drawn from 
revious data It is perhaps worth noting that J E 
ones ( Proc Roy Soc , A, vol 106, pp 441, 463, 
1924, and vol 107, p 157, 1925) finds for some gases 
considerably higher exponents from different con 
siderations 

Since the system of cracks in a real crystal is of 
pnme importance also for a great number of other 
projierties, such as conductivity of dielectrics, optical 
phenomena (Smek&l, l c ), and electrical break down 
strength (Rogowski, l c ), it may perhaps be possible 
to investigate this question by the study of tho above 
mentioned properties under high pressures 

N Rashkvhky 
Research Department, 

Wostinghouso Electric and Manufacturing Co , 

East Pittsburgh, Ponn , 

Jan 10 


The Beta -Hormone 

The astrous cycle is but one phase, and the less 
important phase, of the whole sexual cycle There 
are no mammals in which the reproductive phase 
of the oyole (pseudo pregnancy) does not also occur 
— either regularly or under given conditions But 
there are some (the primates) m which no cestious 
phase appears, since the whole cycle consists of a 
pseudo pregnancy Pseudo pregnancy depends upon 
a hormomc function of tho ovary, and is entirely 
independent of the presence of ova, fertilised or un 
fertilised, mature or immature (Wiesner, 1927) It 
becomes necessary, therefore, to decide whether 
pseudo pregnancy is caused by the same hormone 
or hormones as that which invokes the ccstrous oyole 
Alpha hormone (ocstrin — the comifying factor) in 
particular must be tested But Wiesner has shown 
that alpha does not produce the typical changes of 
pseudo pregnancy Moreover, an already existing 
pseudo pregnancy can bo interrupted by injections of 
alpha 

In an attempt to explain the mechanism of the 
Hexual cycle, the assumption was made that there 
existed a second ovarian hormone wluch was required 
to act m two ways (a) to prevent alpha causing 
oestrus (in animals where alpha occurs during the 
seoond phase — be it pseudo pregnancy or pregnancy) , 
(6) to produce the typioal changes of pseudo pregnanoy 
which cannot be produced by alpha 

Recent work done by Wiesner in 1927-28 and by 
ourselves aimed at the isolation of this hormone 
or the factors of which it consists Now we have 
found that the corpus luteum contains a substance 
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which can bo extracted and causes at least some 
of the effects ascribed to this hypothetical beta 
hormone 

The method of extraction was one of those which 
were used in the preparation of rho one (/>,) — that 
particular * pituitary ’ hormone which causes oestrus 
and ovulation in the diphasic animal (Wiesner and 
Crew, 1928) The simplest method is that of shak 
ing an aqueous suspension of finely divided substance 
of corpora lutea (cattle) after addition of sulpho 
salicylic acid (cone about 15 per cent) A precipitate 
forms, and filtration leaves a large part of the beta in 
the liquid , the evaporation of tins extract at 56° and 
the removal of the sulpho salicyho acid from the 
residue by means of alcohol leovos a water soluble 
substance the injection of which can produce effects 
required of beta by the working hypothesis lor it 
provents the atrophy of the uterus m ovanotomised 
mature mioo, a phenomenon appearing normally m all 
t a8trated animals , the muscular layers of the uterus 
of the experimental animals showed full development 
The epithelial cells are increased m number and size 
high epithelial activity prevails The uterus never 
appears to bo dilated by fluid (as it is after injections 
of alpha) Tho vaginal epithelium is not cormfied, but 
forms a layer of high mucous cells — as in pregnancy or 
psoudo pregnanoy 

Tho effects caused by this substanco, the beta factor 
of the ovanan hormone, permits one to conclude that 
it is one, if not the factor, which is responsible for the 
second phase of the sexual oyole (pseudo pregnancy) 
in diphawo animals and for its equivalent (premen 
struum) in monophasio animals 

Further purification of the exti acts and a study of 
tho effects of beta is the object of experiments now in 
progress , tho formation of that particular vaginal 
epithelium which can be recognised in a small oxcised 
piece of the vaginal wall and is characteristic for the 
second phase is used as the test for the presence 
of this ovarian hormone, which is the second, but 
most probably not the last one to bo extracted and 
desc nbed 

B P Wiesner 
Jashbhai S Patfl 
Animal Breeding Researeh Department, 

The University, Edinburgh, 

Feb 24 


Practical Television and its Problems 

Though I see that it is largely taken from a fore 
word written by so high an authority a« Sir Ambrose 
Fleming, I should like to put on recent my strong 
dissent from a sentenco in the review of A Dmsdale’s 
book Television,” in the supplement to Nature for 
Mar 9 Tho statement that I object to is 11 The 
great obstacles to radio television to groat distances 
at prosont are the disturbances caused by fading 
Morse signals, atmospherics, and ull the other causes 
whioh mutilate the broadcasting of speech and music ’ 
On the contrary as a matter of fact, if the diffi 
culties occasioned by all these troubles were entirely 
eliminated, there would remain two fundamental, 
and, so far as piesent methods are concerned, in 
superable difficulties against obtaining really success 
fulpractical radio television 

The first, which applies to all television, either by 
radio or by wire over distances either long or short, 
is, that with present mechanical methods it is only 
possible to produce transmitting or receiving apparatus 
with which the pictures can be divided into numbers 
of units which, for real success, would have to be 
multiplied at least by hundreds, if not by thousands 
The seoond difficulty applies only to television by 

m2 
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radio and not by wire, but applies obviously to 
broadcasting, and consists m the fact that where 
television is made by radio, such broad bands of 
frequencies must be used in order to get the necessary 
details to form really successful images, that these 
bands must cause unbearable interference with all 
other v ireless systems in the neighbourhood 

I may add that I have received both a letter, dated 
Mar 1 , and a cony of an article m the Elelctrotechmache 
Ztilachnll for Nov 20 last, from Prof Arthur Kom, 
of Charlottenburg, the well known pioneer in the 
transmission of pictures by telegraph, that fully bears 
out these views of mine He says in his letter, “ In 
reality, I think that all the present trials of television 
are without great practical value, and only when it 
will be possible to receive many hundreds of thousands 
of elements per second practical television will begin ” 
A A. Campbell 8winton 


Mb Campbell Swinton loses few opportunities 
of attacking mechanical methods of television We 
have seen what we and many experts, including Sir 
Ambrose Fleming, consider excellent pictures trana 
nutted by mechanical television It is somewhat 
late in the day to point out difficulties in the way to 
experts As Mr Campbell Swinton has quoted Prof 
Kom, we may be allowed to quote the following 
extract from a letter dated Feb 19, by Commandant 
Brenot, Chief Engineer of Radio Pans, one of 
General Feme’s most bnlliant pupils “What Mr 
Baird has done is far ahead of what the most optimistic 
spirits could have dared thinking only a year ago 
at the International Wireless Conference held in 
Washington ” 

Six or seven stations in Arnenca are already bmad 
casting television pictures by various methods with a 
somewhat limited amount of success Experimental 
transmissions on the Baird system will shortly be 
tned in vanous continental countries The matter 
is being considered at present by the Post Office 
officials m Great Britain and we are quite content 
to leave the question of broadcasting television in 
their hands, as we know that they are competent and 
quite unbiased 

The Reviewer 


Magnetic Storm of Feb 27-28 

On Feb 27-28 ooourred one of the greatest magnetic 
storms recorded at this Observatory m the present 
solar cycle Ihe range m decimation (100') has been 
exceeded once only, on Oct 15, 1920 (>164'), in the 
cycle, and that m horizontal force (530y) has been 
exceeded on three occasions only, namely, on July 8, 
1928 (>600 y), Oct 15, 1920 (>717 y), and April 
14-15, 1926 (6867) In both the recent storm and 
that of last July the .nmimiim of H F was beyond 
the limits of registration, so that it is not possible to 
give the exact value of the range 

The recent storm was not marked by a * sudden 
commencement,’ but was preceded by slight and 
moderate disturbances respectively at about the same 
hours on the two previous days The duration of the 
storm was approximately from 15 h 30 m on Feb 27 
to 4 h on Feb 28, but the more violent phase was 
confined to the interval between 18 h 30 m on Feb 
27 and lh 30 m on Feb 28 Ihe character of the 
record strongly suggests that the violent phase of the 
disturbance was due either to a different cause from 
that responsible for the more moderate disturbances 
at the beginning and end of the storm, or to a marked 
discontinuity in the conditions under which a common 
cause operated This is especially observable in the 
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decimation record, in which all the maxima and 
minim a of the violent phase are sharply pointed, 
whereas w the initial and final stages they tend to be 
rounded Further, the beginning and end of the 
central phase are very sharply marked, especially the 
end, whioh is as abrupt as if it had been brought about 
by the opening of a switoh on an electric circuit 
It is worthy of note that the most violent move 
roent of the storm was centred at about 20 h on Feb 
27, at wluoh time, according to reports in the Press, 
telegraphic services were seriously disorganised Be 
tween 21 h 42m and 21 h 67 m there was a rise of 
72' in declination, followed by a fall of 80' between 
21 h 57 m and 22 h 2m, whilst between 21 h 53 m 
and 22 h 8 m thore was a rapid fall and nse in H F 
of over 370 7, the trace being off the sheet from 
21 h 68 m to 22 h 

There were a few insignificant groups of spots near 
the central area of the solar surfaoe, but nothing 
wluoh would lead one to anticipate any notable 
magnetic disturbance, nor does the storm appear to 
be in sequence with any previous ones at about the 
27 day interval It will, however, be interesting to 
see if it is followed by another at about Mar 26, and, 
if weather conditions are favourable, it would be well 
if observers would bo on the look out for aurora at 
about that date 

J P Rowland, S J 
Stonyhurst College Observatory, 

Nr Blackburn, England, 

Mar 7 


The Presence of Sulphur in the Gaseous Nebulae 

Many of the strongost lines in the spectrum of the 
gaseous nebulas have been explained (Nature, 120, 
p 473, 1927 A atrophy a J , 57, p 1, 1928) as for 
bidden transitions from low metastable states in 
oxygen and nitrogen The analysis of the 8 II spec 
trum by Ingram {Phys Rev, 32, p 172, 1928), 
oombmed with the intereombm&tion lines recently 
classified by L and E Bloch (C 7?,188,p 100, 1929), 
makes possible tho prediction of the position of lines 
due to similar jumps m singly ionised sulphur as 
follows 


Transition 


k Calculated a of Nebular Lines 


et*S - a’F, 4068 39 4068 62 

o 4 <S’ - o s P, 4076 45 4070 22 

aVf~a»£>, 6717 04 — 

aKS-aW, 6731 30 8730 0 


The last oolumn of the table gives the wavo length of 
lines found in the nebulao The agreement in every 
case is within the error of the calculated wave lengths, 
which depend on frequencies of lines in the extreme 
ultra violet 4068 62 and 6730 0 were listed previ 
ously among the unclassified nebular lines (ioc ett ), 
while 4070 22 was provisionally assigned to Oil, 
although its intensity was much stronger than the 
intensities of other Oil lines would lead one to expect, 
and consequently the identification was indicated as 
being doubtful Judging by the behaviour of the 
homologous lines in Oil, 6717 should be weaker than 
6731, and consequently its failure to appear is not 
surprising 

It may be noted that all of the elements thus far 
found in the nebul®, namely, hydrogen, helium, 
carbon, nitrogen, oxygen, and sulphur, are gases or 
have stable compounds that are gases at low tempera- 
tures 

I 8 Bowen 

Norman Bridge Laboratory, 

California Institute, 

Pasadena 
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British Oyster Fisheries 
By Dr J H Orton 


T HE present depleted state of the British — 
and indeed also of most European — oyster 
fisheries, with the resultant soarcity of marketable 
oysters, is the mam cause of the current high price of 
this delicacy The high value of the native oyster 
(O edults) especially, has attracted attention to the 
probable values of old and neglected former oyster 
fisheries, and to the possibility of beginning new 
fisheries in localities where such have not pro 
viously existed Any attempt at improvement of 


this number in a bad season One good season m 
about five would ordinarily be sufficient to main- 
tain a bed m a flourishing condition, provided an 
adequate breeding stock be always maintained 
The present scarcity of oysters on English oyster 
beds is due to several causes, of which the failure of 
good crops of young oysters since 1921 is probably 
the predominant one Other factors of importance 
in this regard are (1) an unusual mortality w the 
Thames Estuary area in 1920, (2) over fishing, and 


TABLE I— THE WORLDS OYSTFR PRODUCTION FOR 191 2-1 026 1 (according to italtsttos) 



our inshore fisheries may be welcomed, and par 
ticularly when directed towards tho culture of 
sedentary animals, which promise more definite 
economic returns for effort expended than most 
other fisheries A broad view of the problems in 
oyster-culture should, however, be regarded as a 
necessary preliminary to all new schemes, for, as 
Hoek insisted, “ Oyster culture is a culture and not 
a manufacture ” 

One of the chief difficulties in oyster culture is the 
fluctuation m the supply of small stock — which is 
the equivalent of raw material in a manufacturing 
trade On many English oyster beds recurrent 
periods of relative scarcity of small stock occur not 
infrequently, while at longer intervals great scarcity 
of all kinds of stook may ocour The cause of these 
minor and major fluctuations has been in the past 
undoubtedly mainly the failure of the crops of young 
oysters for successively few or many seasons In a 
good season many millions of young oysters may be 
obtained, in contrast with a very small fraction of 
No 3099, Vol 123] 


(3) the possible occurrence of increased pollution in 
inshore waters with a resultant lethal effect on 
larval and young oysters These matters, along 
with a consideration of enemies, pests, local effoota 
of unfavourable weather conditions, in addition to 
the purely economic factors, need to be considered 
m ventures upon oyster culture 

The condition of British oyster fisheries is, how- 
ever, intimately related to that existing in Holland 
and France, since these countries have m the past 
furnished a source of cheap young oyBters for stock 
ing British grounds In France, depletion of the beds 
(of 0 eduhs) has occurred contemporaneously with 
and from causes the same as or similar to those oper- 
ating on British beds Conditions m Holland have 
recently been more favourable, but have resulted 
here also in fluctuating penods of relative soarcity 
Thus at the present time stocks of small oysters are 
low throughout western Europe Table I , however, 
shows that stocks of all kinds of oysters, as judged 
from statistical returns, are relatively low over 
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most parts of the world The true significance of 
these figures could be better estimated by com 
panson with a longer senes, but nevertheless in 
themselves indicate the operation of some common 
factor or factors Of these factors, frequent failure 
of the young oyster orops and overfishing are prob 
ably the most important, with increasing pollution 
as a factor of least but possibly mcreasing import 
ance 

The occurrence of good crops of young oysters on 
English beds is closely correlated with wann 
summers, and on natural grounds there is littlo 
doubt that heavy falls of oyster spat are dependent 
directly or indirectly upon a more or less sustained 
temperature of the sea water at 00° to about 64° F 
or above In some seasons a good spatfall may be 
obtained, but even so, the yield of young oysters in 
the following spring may be slight , in other 
seasons, in spite of tne demonstration of abundant 
larva m the waters over the beds, there may be 
little or a negligible spatfall It is advisable, there 
fore, to distinguish (a) the summer settlement of 
larvae, as the spatfall, and (6) the product in the 
following spring, as the young oyster crop The 
best crops occur after long warm summers, 1 eg 
1913, 1921, or from an early spatfall A complete 
scientific explanation of the factors concerned — 
which may be biological or purely biophysical — is 
still awaited, hence the need for prosecuting with 
vigour the investigations at Conway (referred to 
in Nature, 123, 208) on the factors controlling 
spatfall and the survival of spat In the meantime, 
good crops of young oysters can only be expected 
on oyster beds either' after long warm summers 
or when a warm period occurs in summer at about 
the time when a good proportion of the season’s 
larvae are ready to settle 

Thus although researches on improved methods 
of spat-catching in the sea 1 may improve the oyster 
cultivator’s probabilities of better crops, he is 
nevertheless dependent upon suitable weather, 
which is an unpredictable factor, for maintaining a 
succession of crops In this matter the steady pro 
duction of millions of young oysters in artificial 
ponds at a cheap rate would immediately extend 
the possibility of oyster cultivation iu Great Britain 
The English Fishery Department has already had 
considerable success in obtaining oyster crops in arti 
ficial tanks at Conu ay, 3 and it is suggested, could now 
attempt a commercial experiment on a grand scalo, 
namely, prepare for and secure a crop of millions of 
young oysters , then, either sell the crop, or arrange 
to relay the product on existing oyster beds and 
cultivate them to a marketable size In the former 
case a demand sustained over a penod of years 
would prove success, as would a satisfactory balance 
sheet m the latter In either case the Government 
might prove the value of its scheme empirically, 
before scientific assurance arrives 

In the unusual mortality of oysters in the Thames 
Estuary in 1920, it was found impossible 4 to in- 
criminate as the agent, trinitrotoluene, which had 
previously been dumped in this area m large quan 
titles Nor was it possible to assign the mortality to 
any other lethal substance known to have been 
Jfo 3099, Vol 123] 


dumped in the sea in the post War epoch Thus the 
cause of the unusual mortality was neoessanly left 
an open question it might have been due to un- 
known poisons, or to unrecognised parasitic disease 
The occurrence of heavy mortality m oysters at 
Taranto, Italy, in 1919, and on Frenoh beds, especi- 
ally at Arcachon in 1920, renders it more likely that 
some parasitic orgamsm was the common cause, 
though no suspicious parasitio form has yet been 
found As oysters are known to die from constitu- 
tional disorders brought on by extreme variations 
in external physical conditions, a determination of 
the cause of death m any given case is rarely 
possible The physiology of the oyster is thus ex- 
tremely interesting from an academic as well as 
from an economic aspect For this reason — and 
others — it was strongly recommended 4 (1923) that a 
post graduate scholarship should be permanently 
founded for continuous researches on the physiology 
and biology of the oyster Such a scholarship was 
awarded to Dr C M Yonge for two years — and re 
suited m a valuable contribution to our knowledge 
of the physiology and anatomy of the oyster 5 — but 
has now unfortunately been allowed to lapse It 
may bo again emphasised that the continuance of 
researches of this nature will add to our knowledge 
both of general biology and the special biology of 
the oyster in relation to culture 

The effects of over fishing in the falling off of 
oyster production aro, in the opinion of the writer, 
frequently underrated On a question of this kind, 
in which adequate scientific facts aro not available, 
it is necessary to fall back on general principles One 
oyster can produce one million larvae at a time, ]ust 
as a codfish or a sea urchin may produce several 
million eggs, and it is often argued that quite a few 
individuals in a favourable season would bo sufficient 
to produce a big stock of young The matter is ini 
portant generally, and not merely confined to the 
oyster It is true that in extremely favourable 
circumstances a few individuals of one marine 
animal may produce a large population in the suc- 
ceeding year or years, hence tne view — especially 
held in oyster culture — that a stock may be reduced 
(over fished) to very small dimensions with impunity 
Fisheries in America, Australia, Scotland, and the 
German Bight have probably died out from accept 
ance of this doctrine It is, on the other hand, a 
generally accepted doctrine that the number of eggs 
produced per individual in a species is directly pro 
portional to the probable rate of mortality before 
the attainment of full maturity, therefore when a 
stock is reduced to a few individuals, few young will 
survive, except m very favourable circnmstances If 
such circumstances do not arise during the life of a 
surviving small stock, that stock will die out m that 
locality, whether it be oysters, sea urchins, sea- 
hares, ascidians, or other sedentary or semi seden- 
tary forms , fishes — not being sedentary animals — 
fall in a different category 
In order that a stock may bo maintained in a cer- 
tain locality, it would seem that a certain minimum 
number of individuals, which may be relatively 
large, is necessary It may reasonably be assumed 
that a fairly constant proportion of larv» will 
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S nsh either from a multitude of enemies or un 
ronr&ble physical conditions, whether the total 
number be nigh or low , but if the number of larvae 
be very low, there is a greater chance that all will 
pensh The conception that a minimum stock is 
necessary to maintain a species m a given locality 
thus arises In the absence of any data on the prob 
lem, the economic limit of dredging has been sug 
gested 1 as a practical minimum in the case of the 
oyster The economic limit on the poorest English 
grounds works out at that state of the beds when 
about 50 to 100 adult oysters may be dredged per 
man per boat per day With lower standards of 
living, or with very high prices, the economic limit 
may fall below this density To day the minimum 
stock necessary to ensure survival may therefore 
be estimated above rather than below the economic 
limit of dredging, as stated above, especially in 
localities where pollution is an increasing menace, 
since m the past the economic limit has not sufficed 
to ensure revival In any event the careful culti 
vator will endeavour to maintain as large a stock as 
possible on the beds during the spawning season 
At the present day the spectre of pollution as a 
factor in diminishing or even preventing a spatfall, 
by destroying the larvw, is probably in the back 
ground of the minds of most oyster producers Oils 
are especially regarded with grave suspicion , but 
the small quantities of these substances relative to 
the volume of water with which they are mixed, and 
the small quantities of toxic ingredients m oils, 
renders it extremely doubtful that they alone can 
have any poisonmg effect in aea water There is, 
however, the broader aspect of general pollution to 
be considered The additive effect of all the poison 
ous substances in the drains and sewers from Indus 
trial effluents especially — besides which tar and oils 
may be relatively unimportant — may be that of 
producing a very slightly unfavourable environ 
ment at first in a very small zone near the source of 
the effluent This slightly unfavourable environ 
ment may be such as cannot be detected by any 
known method, and may rosult in forcing sea 
wants the more delicate of the marine organisms In 
many estuaries there can be no doubt, as Hautreaux 
( Bull Hoc d( Qiog Comm de Bordeaux, II, 18, 
Bordeaux, 297, 455 , 1895) long ago suggested, that 
the water oscillates up stream and down to a great 
extent as a result of the piston like action of tidal 
waters outside , * the movements of shoals of estua 
rme crops of the jelly fish, Aurelia, for example, in 
the Hamoaze, Cornwall, and R Blackwater, Essex, 
offer a simple means of observing this oscillation 
Thus polluting substances or their products will 
tend to increase in such an oscdlating body of water, 
especially between spring tides Whether such a 
net pollution ever attains to lethal importance for 
the more delicate animals, such as oysters, m any 
particular locality is a legitimate subject for re 
search , which, however, involves fundamental studies 
of the constitution of sea water All coastal waters 
must be regarded as polluted — using the word in a 
general sense— m comparison with oceanic water, 
and the degrees of pollution of coast and estuarine 
waters may be more readily determined by com- 
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panson of their fundamental properties with the 
purer medium The oyster cultivator will therefore 
welcome all schemes for the investigation of pollu 
tion and the maintenance of purity in estuarine 
waters 

Indeed, economic problems regarding oysters and 
oyster cultivation are so bound up with those m 
general biology that extensive co ordmated re 
searches prosecuted on the lines advocated in 
Nature, 128, p 311, would serve both biological and 
economic aims, and might be the beginning of a new 
phase m British marine biological rcscarcn 

On the economic side, it will be obvious from the 
account given above, and in Nature, Feb 9, 
that the oyster cultivator requires a long lease 
of the ground it is proposed to cultivate Exist 



ing fishery rights must be acknowledged, and 
if necessary dredging rights of local fishermen 
may be accommodated by an allotment of shares 
in the now schemes 7 In ventures in which 
the cultivator cannot expect to produce young 
oysters, that is, on purely fattening beds, State 
assistance cannot reasonably be expected But 
where conditions are deemed favourable for the 
development of a new area for the production of 
young oysters, State aid in the early period of 
development may perhaps be reasonably asked for 
In beginning a scheme for the production of oysters 
m a new locality, a fresh attempt is in fact being 
made to supply the raw material of an industry In 
this respect oyster production is roughly analogous 
to beet production 

New ventures which aim merely at fattening 
oygters will have to oompete with well established 
merchants, who on one hand are expert m their 
business, but on the other hand do not appear 
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to be able to meet the demand In new producing 
areas the essential characters of the grounds in- 
clude 

(1) Estuarine waters sufficiently enclosed — in a 
technical sense — to ensure the retention of the larv® 
and spat in a maximum area under cultivation 

(2) A local seasonal temperature range giving 
frequent probabilities of a maximum temperature 
in the bulk of the sea water of 64° F or more, and 
a minimum rarely below 34° F 

(3) A large area of moderately clean ground, and 
moderately pure water which should not fluctuate 
greatly, nor fall much or often below 2 5 per cent, 
m saltness 

(4) A sufficient stock of large oysters to supply 
probabilities of an increasing spatfall year by year 

(6) A supply of cheap clean shell or other material 
for the annual sowing for spat 


(6) Reasonable shelter from gales, if much sandy 
or fine gravelly ground occurs in the locality 

(7) Immunity from gross sewage or industrial 
pollution now and m the fairly distant future 

(8) Absence of an abnormal amount of enemies 
or pests 

A review of these characters indicates that the 
southern regions of England and Ireland are 
most likely to yield new producing grounds, whilst 
a glance at Fig 1 suggests that potentialities for 
production in Ireland are undeveloped to a greater 
degree than in England 
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Vibration in Bridge Structures 1 


B RIDGE building may be reckoned amongst the 
earliest of the structural engineers’ efforts, 
and locomotive construction as one of the first lines 
of development in mechanical engineering , but 
the adequate study of the actions of a locomotive 
on a bridge has required very modem resources in 
investigation, and all those refinements of expen 
mental and analytical methods that mark the 
engineering technique of to day The problem in 
its various aspects and complexities has been very 
completely studied, with the aid of these resources, 
by the special Bridge Stress Committee appointed 
by the Department of Scientific and Industrial 
Research m 1923 The Committee comprised highly 
representative scientific and technical engineers, 
under the chairmanship of Sir J A Ewing, of the 
University of Edinburgh, and the full report of 
their deliberations and investigations has now been 
published The remit of the Committee was “ to 
conduct researches with reference to stresses in 
radway bridges, especially as regards the effects 
of moving loads ” These comprehensive terms of 
reference have been very adequately interpreted, 
and the work of the Committee constitutes an 
invaluable study of the vibration of bridge struc 
tures under impact influences Work with a 
somewhat siradar motive had previously been 
attempted — notably by the American Radway 
Engineering Association in 1910, and by a special 
committee of the Indian Radway Board in 1917 — 
but the present report goes much further and 
deeper into the subject 

The previous investigations had made fairly 
clear that the mam cause of serious augmentation 
of bridge stresses arose from the unbalanced vertioal 
forces developed by the looomotive Certain 
effects could be traced to rough and flat wheels, 
irregularities of track, or to heavily loaded freight 
cars, but these were usually small in relation to 
the direct consequence of the pulsating force — or 

1 Department of Scientific and Indnatrial Research Report of the 
Bridge Streaa Committee Pp. vil + 216 (London HH Stationery 
Office, 1228.) 18r net. 
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‘ hammer blow ’ — due to the ‘ balance ’ weights on 
the locomotive wheels While this was recognised, 
it has not been very effectively embodied in bridge 
stress rules , and, as in the well known Pencoyd 
formula, the mfluonce of impact is generally covered 
by a proportionate increase, varying with span 
length, of the live load stress If impact is mainly 
due to locomotive actions, this process of making 
allowance on total live load is scarcely rational 
It is the achievement of the Bridge Stress Com- 
mitteo that it has not only clearly elucidated the 
nature and cause of impact, but that the investiga- 
tion is so complete as to permit of tho standardisa- 
tion and rationalisation of impact allowances in 
general 

An ordinary two cylinder locomotive is balanced 
by the locomotive engineer by the addition of 
weights to the rims of the driving wheels But this 
is merely a process of reducing the inertia force 
effects m the enguie lines What is eliminated in 
those lines is transferred by the so called 1 balance 
weights ’ to the vertical plane , and hence variation 
of horizontal force is changed to a vertical fluctua- 
tion giving rise to a pulsating force on the rails 
The magnitude of this force is all important The 
report repeatedly refers to it , and it is recorded 
that the locomotive engineers of Great Britain are 
prepared to limit its value to a total per locomotive 
of 12 J tons at 5 revolutions per second of the 
wheels It is, therefore, clear that the importance 
of the absolute value of this force as a factor in 
girder stresses is established and accepted The 
oontext also explains that, while in some centres 
special care is taken to test the balance of loco- 
motives after construction, m other cases more 
attention is required in this matter It is also 
obvious that three- and four-cylinder, and electric 
looomotives, in which a much higher degree of 
balance is possible, bave distinct advantages over 
the more common two cylinder type 
The Committee’s work consisted of the actual 
observation of bridge vibrations and the analysis 
(Continued on p 403 ) 
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Greenland as it is and as it was 1 

By Prof A C Sfward, FRS 

I T would not be inappropriate to take as a text island, an island large enough to rank as a con 
for this lecture words borrowed, with a shght tinent, is approximately on the same parallel as the 
modification, from one of Thomas Hardy’s novels southern part of the Shetland Islands and as Finland 

“ The past seizes upon us with its shadowy hand and The broad base of the inverted triangle, the most 
holds us to listen to northerly land in 

the world, reaches 
lat 83° N , the 
length is nearly 
1700 miles and the 
breadth in the 
middle is rather 
more than 600 
miles Greenland 
is a relatively stable 
land, one of the 
oldest pieces of the 
earth’s crust 
severed from an in 
c onceivably ancient 
continent which 
once united the 
west and the cast 
By far the greater 
part of the island 
consists of crystal 
line rocks of the 
type we see in the 
Norwegian moun 
tains and in the 
north west High 
lands of Scotland 
In the course of 
ages, Greenland 

illiistrnf«H t,h« fasei FlO 1 —Greenland C, region where Cretaeeoua and Tertiary plant-bearing bode ro8e ftn( l oonb unth 
illustrates tne iasci are Mpoted Cr locality where a few Low«r Carboniferous plant# have been ro8e auu W1UI 

nation and the ^o^'so^’nd dtetrict* ia ' ld <Tertlary plantB) 11 piantbeda In Un. K current pulsations 

stimulus msepar of the crust, but 

able from every honest endeavour to read the the movement was comparatively slight , the sea 
secrets of the rocks only partially transgressed the land and advanced 

farther towards the feet of the mountains 

Physical and Geological Features Of these osoillations there is evidence in sand 

We will first look at Greenland os a whole Cape stones and other sedimentary rocks which at 

Farewell, the southern apex of the wedge shaped P 1 * 068 011 the coastal fnn « e ,ie on the oroded , 

platform of the original foundations The cliffs of 
Jan I 25 Uy evenlnB dJ,oour ' e doUv< ’ r<Kj tho Eowl In * t ‘ tutton ° n Washington Land on the north-west coast are nch 

m4 


its tale ” One of 
my aims is to recall 
a few scenes — in 
particular, one scene 
— from a past sepa 
rated from the pre 
sent hy an interval 
measured m mil 
lions of years, and 
by so doing to illus- 
trate an impressive 
contrast between 
what is and what 
was A comparison 
of a small area of 
Greenland as it 
appears to day with 
the same district as 







roughlycorrespond 
ing to the stage m 
geological history 
represented by the 
chalk cliffs of 
England, affords a 
startling proof of 
the changing face 
of the earth and 
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in marine fossilB , in places the abundance of corals 
led the Danish geologist Lauge Koch to describe 
them as veritable ‘ coral reefs ’ Near the north 
east comer of Greenland some fossil plants were 
found in sediments deposited in the early days of 
the Car bomferous period Farther south , at Sabine 

Island, other sedimentary rocks have yielded ini 
pressions of leaves scarcely distinguishable from 
those of the existing maidenhair treo ( Otnkgo biloba), 
with fragments of other plants of Tertiary age 
Still farther south in the district of Scoresby Sound 
a nch Rhsetic flora has been discovered, a flora no 
loss luxuriant than floras of the same ago from much 
more southern countries The plant fragments 
were transported by rivers turbid with sand and 
mud to a delta encroaching over the waters of an 
estuary at a period between that represented by the 
still older Triassic salt bearing marls of Cheshire 
and the younger Jurassic strata exposed on the 
Yorkshire coast There are also more ancient sedi 
mentary rocks not far from Capo Farewell Special 
attention will be given in the latter part of the 
lecture to the remains of a vegetation scattered 
through sandstones and shales deposited m an 
estuary during the first half of the Cretaceous period 
and now accessible in the cliffs of Disko Island, 
Upenuvik Island, and the mainland about half way 
up the west coast This flora is selected in lllustra 
tion of the contrast between the present and the 
past to which reference has already been made 
The solid land is seldom stationary , we think of 
it as permanent, but intensive study of most regions 
demonstrates the fallacy of conclusions drawn from 
general impressions Observations made over a 
series of years in the latter part of last century show 
that a section of the west coast is now sinking , the 
brown seaweeds are slowly creeping up the face of 
the cliffs The Cretaceous plant bearing beds are 
occasionally overlain by strata of Tertiary age, some 
of which an rich m plants Both Cretaceous and 
Tertiary rocks are protected by superposed layers of 
basaltic lava and volcanic ash — Arctic outliers of the 
great volcanic plateau of which there are other relics 
in the Giants Causeway and on islands off the west 
coast of Gotland Such are some of the documents, 
differing widely in geological age, which tell of re 
current changes of level and supply the means of 
interpreting the ‘ ghostly language of the ancient 
earth ” 

A word on the human inhabitants there are 
about 20,000 Eskimo, most of whom live on the 
west coast There is a fairly large colony a short 
distance from Cape Farewell on the east coast, and 
in 1926 one or two new settlements were eetab 


lished in the neighbourhood of Scoresby Sound. 
More than 900 years ago, Enc the Red, taking with 
him about a hundred companions, with sheep and 
oxen, sailed from Iceland and founded colonies near 
the south end of the west coast of Greenland In 
1721 Hans Egedo sailed from Bergen and acoom 
plished what has been called the re colonisation of 
Greenland , he went there as a missionary in the 
hope of finding some descendants of the earlier Norse 
colonists , he found only gravos and ruined build 
mgs In recont years many other traces of the early 
settlers have been discovered by Danish anti 
quartans In addition to the Eskimo there are a 
few Danish officials Under Danish rule the con- 
dition of the natives has been greatly improved , 
they can now obtain the necessaries of life whethor 
hunting is good or bad Dogs used for drawing 
sledges m the northern half of the country are lm 
portant and, indeed, essential companions to the 
inhabitants , in summer they are usually left to fend 
for themselves , in winter they beoome efficient 
servants 

Greenland under an Ice Sheet 
The outstanding feature of Greenland is the m 
land ico With the exception of a coastal strip 
along most of the west coast, a relatively broad strip 
on the extreme north, and a narrow margin on the 
east, the whole of the island is hidden under ice of 
unknown thickness which forms a gently sloping 
dome risuig in the interior to a height of at least 
9000 ft Here and there on the lower slopes of the 
ice shot t, summits of mountains project as solitary 
islands above the “ waste of frozen billows ” These 
are spoken of as ‘ nunataks,’ a name suggested by 
Nordenskjold Sailing up the west coast m summer, 
one sees the ice free edge of a plateau rising to a 
height of a few thousand feet, the cliffs intersected 
by many tortuous fiords, and, on the seaward side, 
groups of rocky islands with the rounded contours 
characteristic of ice action An occasional white 
gleam above the dark cliffs of the mainland comes 
from tho edge of the inland ice Some glaciers oreep 
into the open sea , others enter the deep water of 
fiords several miles from the coast From one 
glacier at tho head of the loe fiord near Jakobshavn 
(lat 69° N ) are calved many of the icebergs which 
are earned by currents to the Newfoundland banks 
and much farther south , many are stranded on 
shallows off the Greenland coast Near the land 
the sea is littered with icebergs of all shapes and 
sizes , their sunlit sides and pinnacled summits are 
radiantly white, and near the surface of the water a 
brilliant blue green In the stillness of the night 
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the sadden booming of breaking bergs recalls Cole 
ndge’s description m “The Ancient Mariner’’ 

“ the loe did split with a thunder fit ” Some of the 
larger icebergs reach a height of 200 ft above the 
water, and the submerged portion is approximately 
oight times as deep as the height of the visible berg 

The jagged Alpine peaks of the higher mountains 
of crystalline rock, which are especially impressive 
as seen off Upemivik Island, are in marked contrast 
to the flat topped basaltic hills of Disko Island and 
the adjacent Nugsuak Peninsula (Fig 2) Before 
passing to the consideration of the fossils preserved 
in the sediments be 
low the basalt, wo 
will take a general 
view of the vegeta 
tion which partially 
clothes the ice free 
coastal belt 

The Present Veoe 

tation of Green 

LAND 

From tho whole 
of Greenland, 3% 
species of vascular 
plants, that is, 
flowering plants, 
conifers, and mem 
here of the class to 
which tho ferns be 
long, have been 
corded The tree 
limit, which is taken 
as the southern 
boundary of Arctic 
vegetation, is close 
to Cape Farewell , in south Greenland there are 
birches, alders, and a few other trees, some 
reaching a height of 12 ft or 18 ft Farther 
north m the region of Disko Island, the only re 
prosontatives of trees are dwarf shrubby willows 
and the dwarf birch , the tallest willows rarely 
exceed three feet The prostrate shoots bear an 
amazing number of catkins , their roots spread far 
in a horizontal direction through the shallow soil 
(Fig 3) The ground is permanently frozen at a 
depth of rather more than a yard A reflection of 
the seventy of the life conditions is seen in the 
internal structure of a wdlow stem , m a section 
of a stem less than an mch in diameter fifty nngs 
were oounted Lichens play a prominent part 
in the landscape and in prepanng the ground for 
higher plants , tuft* of white, yellow, and grev, 


with splashes of vermilion, give colour to tundra 
and rock It is worthy of note that about half of 
the lichens obtained from the Antarctic contment 
belong to species recorded also from Arctic lands , 
these wmd borne plants are probably the greatest 
travellers of the plant kingdom The green ribbons 
marking the course of streams owe much of their 
brilliance to mosses 

There are a few ferns, some growing in rock 
fissures, some m company with flowering plants in 
favoured situations Vystoptens fragiln, the bnttle 
fern, is one of the most cosmopolitan of plants , it 


grows in Spitsbergen, in Chile, Abyssinia, on Kill 
manjaro, and in the sub Antarctic island of South 
Georgia There is also the holly fern Polystichum 
Lonchtlis, a European species which flourishes in 
central Asia and in tho southern hemisphere Be 
ferenco may be made to two other plants which 
belong to the fern class and are very widely distn 
buted Eqmsetum arvense, the common horse tail, 
and a club moss, Lycopodium Selago 

Turning to the flowering plants, which give to the 
Arctic landscape an unexpected brightness, a few 
examples must suffice The Monocotyledons in 
elude several grasses, sedges, and rushes , species of 
pondweeds (Potamogeton) and a few forms of cotton 
grass ( Enophorum ) On a sunny slope on the shore 
of Disko Island there arc a few orchids ( Habtnarui 
and Lietera) and other plants which have been able 
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to occupy this exceptionally favoured station many 
miles north of then* normal range The tallest 
flowering plant is Archangehca, an Umbelliferous 
genus prized as a delicacy both by the Eskimo and 
sophisticated Europeans The large rounded leaves 
of an Alchemilla, closely allied to the Bntish lady’s 
mantle, come next m size to thoso of Archangeltca 
There is much heath land, but the heather and 
ling which we associate with heath moors are absent , 
their place is taken by Caaaiopt tetragona, charac 
tensed by the grooved loaves in four crowded ranks 
and yellow flower bells Caaaiopt grows in Scan 


iliuavia, though not elsewhore in Europe, m the 
Rocky Mountains, and in contral Asia The crow 
lierry, Ernpelrum nigrum, associated with the bil 
berry, is a common Arctic plant which has wandered 
as far as the southern end of South America Saxi 
frages are abundant , the flowers of the purple saxi 
frago, Saxifraga oppositifolia, are an exception to the 
prevailing white This species, one of many com 
mon to Greenland and Britain, occurs with other 
plants on the north coast of Greenland up to lat 
83° N , it grows also on the higher slopes of the 
Himalayas Dryaa integnfolia, an American species 
differing but little from the Bntish Dryaa octopetala, 
is a conspicuous member of the west coast flora 
Dryaa oetopetala is characteristic of the north ooast 
and eastern Greenland The familiar and always at 


tractive hare bell, Campanula rotundifoha, seems to 
be as much at home on the hills of Greenland as it 
is in England, in North Africa, and the Far East 
Among other plants are the mountain sorrel Oxyrta 
dtgyna , the moss campion, Silent acaulu, which is 
one of several cushion plants characteristic of rocky 
places , a closely allied plant, Melandrtum apetalum 
(or Lychnis apetala) , the yellow poppy , a species 
of Pyrola (the Labrador tea) , Ledum, with its white 
sweet scented flower heads, exceptional in a flora 
composed almost entirely of scentless flowers , also 
a willow herb with flowers larger and handsomer 
than those of our 
British species 
My mam object is 
to give a general 
impression of the 
more obvious feat 
ures of the present 
vogetation, not to 
describe many in 
dividual plants A 
Scottish mountain 
with many immi 
grants from Arctic 
lands reproduces in 
broad features the 
Greenland land 
scape , but there is 
this difference the 
mountain flora in 
Greenland reaches 
the coast and there 
is no intervening 
belt of forest and 
meadow The 
mean temperature 
forJulyinlat 69“ N 
on the west coast of Greenland is 47° F , the corre 
s ponding temperature m the London district is 60° 
F , in February the mean temperature m Greenland 
is 36 ° below freezing point , m London it is 10° above 
the freezing point It is not until the temperature 
rises above the freezing point that the plant world 
becomes active m the extreme north the growing 
season lasts barely two months , it is only m July 
that ram takes tho place of snow In the region of 
Disko Island the summer season is not much longer 
The summer is a period of concentrated effort , there 
ib no time for the leisurely sequence of plants that 
bloom early and plants that bloom late The un 
folding of buds prepared in the previous year before 
the incidence of the winter sleep heralds the rush of 
new life with an almost explosive suddenness Short 
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as the summer is, the plants succeed in spreading a 
parti coloured carpet over hill slopes and valley, and 
in decorating rock ledges and fissures A brilliant 
summer display is followed by a “ rich autumnal 
melancholy ” the ground is strewn with deep red 
and orange yellow leaves which are soon to form a 
welcome blanket, aided by the snow which quickly 
follows, above the shoots entering on the long 
winter’s rest 

Of the 390 vascular plants, Prof Ostenfeld of 
Copenhagen thinks that about 13 per cent may 
have been introduced by the early Norse colonists , 
of the remainder, by far the greater number came 
from North America by way of the narrow channels 
separating the American archipelago from the 
north west corner of Greenland A smaller number 
travelled from Europe, some driven by wind, the 
passage probably facilitated by a frozen sea, others 
carried by birds 

Greenland as it is enables us to picture the British 
Isles m the grip of the Ice Age, at a time separated 
from the present hy a comparatively Bhort inter 
val as geologists reckon time — say 40,000 years 
We know that the flora of Britain, as also that 
of northern Europe generally, was much richer in 
Arctic forms than it is now To give one example 
from thin layers of peaty material in a gravel pit 
close to Cambridge, several Arctic species associated 
with more southern types have been identified, a 
mixture very similar to that in the prosent Green 
land flora When the Glacial period was at its 
height, the conditions in Greenland were even more 
severo than they aro now , it is believed by some 
botanists that thi whole of the vegetation colonised 
the land after the Ice Age had passed its climax 
The entire vegetation, it is suggested, must have 
been destroyed On tho other hand, the occurrence 
of flowering plants on the northern border of Green 
land and of some species on wmd swept island peaks 
above the level of the inland ice, gives support to 
Prof Ostenfeld’s view that a small proportion of the 
present flora survived the great ordeal It is highly 
probable that, as m Greenland to day, a compara 
tively rich flora is able to exist on the ice free 
margins and on nunataks , so also when the British 
Isles were as Greenland is now, there must have been 
sheltered places which served as refuges for the 
hardier member of the pre glacial vegetation 

Many Greenland plants have a circumpolar die 
tnbution , some are exclusively or mainly Arctic , 
others, though widely spread m Arctic regions, are 
established also in more southern stations A 
southern migration from the far north was caused 
by the gradual extension of the loe , the majority 


of the plants, unable to endure the increasing hard 
ships, were driven to alien lands and a few crossed 
the equator When the ice retreated and the tern 
perature rose, some of the travellers returned to 
the north , others found congenial habitats m the 
colder climate on mountain slopes A iew of the 
Arctic plants held on to life in their original homes 
as a small nucleus company in solo possession of a 
territory temporarily deserted bv most of the former 
occupants 

We have noticed tho circumpolar range of many 
members of Arctic floras, and we have seen that 
some species are able to exist oven on the northern 
most edge of Greenland which looks out over the 
abysmal Polar sea Turning to the Antarctic con 
tinent, we find an amazing contrast flowering plants 
are unrepresented oil the groat mass of land sur- 
rounding the South Pole, even though its coast line 
occupies a position where in the northern hemi 
sphere there is a comparatively rich flora Two 
flowering plants have been found south of lat 60° S , 
in South Georgia (corresponduig roughly in latitude 
with the British Isles), the South Shetland*, and 
Graham I .and 

The Cretaceous Veoetation oi Western 
Grekni and 

We will now visit the cliffs and ravinoH of Disko 
Island, Upormvik Island, and tho adjacent main 
land, and glance at some of the fragmentary samples 
of the Cretaceous flora embedded m the mud and 
sand of an old nver delta We pass ovtr the 
ages intervening between the maximum glaciation 
during the Ice Age, which antedates tho present by 
some 40,000 years, to the early da\H of the Cro 
taceous period, separated from us by peihaps a 
hundred million years Among the fossil ferns, by 
far the most abundant genus is Qhichema, or Gle t 
chemtes — to use the name generally applied to ex 
tinct species Many of tho fronds are fertile, and it 
is possible to examine under tho microscope tho 
structure of the spore capsules The habit of the 
leaves and the structure of leaf stalks and sporangia 
afford convincing evidence of close relationship with 
species of Gleichenta which are now among the more 
familiar ferns in the tropics GletcJiema is unknown 
in Europe Another type of fern (Laccoptens) is 
represented hy fronds characterised by spreading 
finger like branches set with long and narrow leaflets 
which agree closely with those of the Malayan genus 
Matoma Similarly, a few specimens have been 
obtained which present a striking resemblance, m 
form and venation, to fronds of another Malayan 
and Indian genus, Dtpterw, a plant described by 
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Alfred Russel Wallace as growing, in company with 
Matonut, on the higher slopes of Mount Ophir m the 
Malay Peninsula 

Leaves, twigs, and occasional petnfied stems of 
conifers are fairly common To day there are no 
conifers m Greenland north of lat 07° 60' N , the 
northernmost limit of the jumper Petnfied stems 
of conifers nval m Rise the trunk of a well grown fir, 
and the annual nngs, m marked contrast to those in 
the dwarfed stem of an Arctic willow, are compar 
able in breadth with the nngs in an English tree 
Some conifers are represented by innumerable fallen 
leaves recalling the leaf carpet m a modem forest 
Imperfectly preserved leaves are untmstworthy as 
entena of precise affinity, but such characters as can 
be made out suggest relationship with the umbrella 
pme (Scuidapityn) of Japan Twigs and occasional 
cones bear testimony to the occurrence in the Green 
land forests of trees akin to the redwoods and mam 
moth trees which are now restricted to a narrow 
territory in California Other conifers resemble 
cypresses , and there is Borne evidence of the pre 
sence of trees allied to existing Araucarias 

Two other groups of naked seeded plants (Gym 
nosperms) are represented broad, wedge shaped 
leaves with the blade cleft into two or more seg 
ments differ in no essential respect from the foliage 
of the maidenhair tree, the solitary survivor, and 
that only through the care of man, of a class which 
once overspread tho world The second group is 
the Oycadophyta, another branch of the plant king 
dom which for long ages, m tho Mesozoic era, was 
one of the ruling dynasties and is now represented 
by a comparatively small family , the oycads or sago 
palms, which arc inamly tropical and reach their 
northern limit m Florida It is unlikely that the 
Cretaceous fossil fronds, despite their general simi 
lantv to those of living genera, were borne by plants 
closely related to the true cycads , they probably 
belonged to species of a wholly extinct section of 
the group 

Finally, we come to the flowering plants the 
Cretaceous representatives of the class which is now 
dominant in the plant kingdom were trees, not low 
growing shrubs or perennial herbs By far the 
commonest tree or at least the tree which has left 
the most abundant traces, seems to have been the 
plane, represented by several forms It must be 
remembered that the available material, largely con 
sisting of detached leaves, is a small collection of 
scrape , a random choice of the winds which swept 
broken twigs and loaves into the waters of a nver 
carrying to its delta a burden of sediment and vege 
table debris, records destined to serve as a source 


book for historians of a future age Our conclu- 
sions are based on scraps of evidence, and the only 
plants we know are suoh as came within the reach 
of the agents which caused their preservation In 
form, in venation, and in size, the leaves of the 
Greenland planes are scarcely distinguishable from 
those of trees now living in Mexico, in Greece, and 
Asia Minor A type of leaf that is abundant at 
certain localities was for many years believed to 
belong to a tree nearly related to the tulip tree 
( Ltrwdendron ) of North America and China * The 
examination of more recently collected specimens 
has confirmed a previously expressed suspicion that 
the supposed Lirtodendron leaves are not complete 
leaves but leaflets from the foliage of trees nearly 
related to the tropical genus DcMergut, a member of 
the Legmmnosffi Some years ago tho late Prof 
Nathorst of Stockholm described specimens of large 
leaves and pieces of inflorescence presenting an un 
nnstakablo resemblance to the leaves and flowers 
of Artocarpvi, the tropical bread fruit tree Some 
smaller examples of the same typo were collected in 
1921 The Cretaceous vegetation included other 
broad leaved trees magnolia, oak, trees related to 
members of tho Laurel family and to species of 
the family Menispermacese now mainly tropical m 
distribution 

It is possible with the help of a little imagina 
turn to reconstruct a scene in CretaccouB Green 
land Across a broad estuary in summer, a range 
of mountains on which patches of winter snow 
are still unmelted , in tho foreground maidenhair 
trees, comfere foreshadowing pines, cypresses, arau 
canas, and other surviving members of tho Gymno 
sperms There are also many ferns, a few with 
erect stems, many with creeping rhizomes bearing 
long stalked and repeatedly forked fronds, others 
w ith leaves divided into long, narrow arms Among 
the broad leaved trees are several planes, an oak, a 
magnolia in flower, trees with the foliage of dal 
bergias, the cinnamon, and trees belonging to 
families which since the Cretaceous period have 
wandered through Europe and the greater part of 
the North American continent, some surviving only 
in the southom tropics 


Fossil Plants as Evidence of Climatic 
Change 

An uncritical or superficial comparison of the 
Cretaceous vegetation with that in the Arctic 
regions at the present day would seem to necessitate 


enland, nubllahed by the Cambridge 


* In a book A 8u 

Unherslty Frew In l#2l! I referred to theae leavea ai _ _ _ 

thla miitake wa» corrected In the description of the Cretaceoua flu. 
published in the PhUotophieal Trantaeivmt at Ou Royal .Society In 18M 
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the inference that the Cretaceous climate must have 
been tropical Some of the ferns and other plants 
obtained from the Greenland rooks have been com 
pared with species that are now mainly tropical in 
distribution Let us consider more olosely the 
evidence and the conclusions which may legiti 
mately be drawn from it It is true that the exist 
mg species of the fern Oletchenia are for the most 
part tropical , on the other hand, the genus occutb 
in the Far East north of lat 30° N and extends a 
short distance north of lat 20° N m North America 
Moreover, the 


allied species often grow m regions differing con 
siderably in mean temperature 

A further point is, ought we to assume that plants 
have remained unaltered in their constitution, in 
the sensitiveness of their living protoplasm, to the 
effects of cold and other external influences ? It is 
surely rash to assume that in tho course of ages there 
has been no change m the degreo of response to 
factors which govern existence My own view is 
that the practice of employing plants, especially 
extinct plants, as guides to temperature in the 
past, has been 


occurrence of 
species at an 
altitude of more 
than 12,000 ft 
in Now Guinea 
and above 
10,000 ft on 
Ruwenzon in 
tropical Africa 
shows that the 
genus is able to 
tolerate con 
ditions that are 
by no means 
tropical 
One of the 
most remark 
able instances 
of the presence 
in the Cretace 
ous flora of a 
plant that is 
now tropical is 
furnished by 
Artocarpus 



carried too far 
There can be no 
doubt that, 
when the Ore 
taci ous vegeta 
tion covered the 
western glens of 
Greenland, the 
climate must 
have been very 
m ii c h more 
gonial than it 
is now , we 
cannot usefully 
attempt toesti 
mate the differ 
eino in degrees 
of temperature 
How can tho 
difference be 
explained* The 
often repeated 
proposal to as 
hu me move 
nients m tho 


(Fig 4) The 
genus Dalbergta 


Pig 4 — Map showing the approximate northern 
species of the following genera A, Artocarput 


boundary or the area of distribution of living 
D UalbtTtia O Olnchenta, V riaianut 


position of the 
earth’s axis — a 


affords an almost equally striking contrast in 
geographical range The present distribution of 
Magnolia in both the Old and New Worlds is 
far to the south of its former range The plane 
tree (Piatanus) now flourishes m temperate regions, 
m Greece and Asia Minor, and in America it passes 
north of lat 40° N Tho genus Ginkgo flowers freely 
in the south of France , in England it is compara 
tively hardy The present geographical distnbu 
tion of such Greenland Cretaceous genera as are now 
represented by existing species would seem to mdi 
cate a climate in the Arctio regions not less genial 
than that in southern Europe at the present day 
The important point is the value to be attached to 
this kind of comparison We know that closely 


shifting of the poles — oven wore there adequate 
grounds for the assumption, would not provide a 
satisfactory solution Astronomers offer no en 
oourageraent to geologists prepared to take liberties 
with the axis of the earth It is certain that the 
boundaries of land and sea, tho lioight of the land 
as well as tho area, have changed from age' to age 
and that climatic conditions have correspondingly 
fluctuated Changes in the relative position of land 
and water, suoh as we can legitimately postulate, 
would go some way towards provision of the en 
vironment demanded by the Cretaceous vogetation , 
but it is the opinion of some meteorologists that we 
cannot solve the problem on these lines 

The publication of Wegener’s views on continental 
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dnft, the shifting of continental masses by the slow 
drifting apart of slabs of land detached from a 
once continuous surface, seemed to offer a possible 
way out of the difficulty created by the occurrence of 
fossils m places where their presence has long been 
a puzzle to geologists We may hope before long 
to haw trustworthy data by which to test the value 
of Wegener’s hypothesis It is tempting to imagine 
Cretaceous Greenland lying many degrees south 
of its present position The close correspondence 
between the Hhaetic flora obtained from Scoresby 
Sound and that discovered some years ago m south 
ern Sweden, and a similar agreement between the 
Arctic flora and floras preserved m rocks of the same 
age in Maryland and Virginia, m Bohemia, and else 
where, almost persuade us that we are most likely 
to solve the problem by regarding the earth’s crust 
as a collection of blocks floating on a heavier sub 
stratum, some of which have wandered far from the 
positions they once occupied Evidence in support 
of changing climates is as strong as evidence can be, 
but we are still groping for satisfying explanations 
It may be that no explanation can be found unless 


we adopt the Wegener hypothesis or some modifies 
tion of it 

On the other hand, it is difficult to believe that 
the greater part of Greenland m the Cretaceous 
period was not, as it is now, well within the Arctic 
circle Until we have convincing evidence of dnft 
ing continents, the question of how the problem of 
climatio ohange is to be solved must be left un 
answered Assuming an Arctic Cretaceous Green 
land, it follows that the luxunant vegetation must 
have been able both to he dormant dunng the long 
winter night and to accomplish the miracle of re 
clothing the earth in the course of the short summer 
aided by an ever present sun This unavoidable 
conclusion, though difficult to accept, is perhaps 
not beyond the range of possibility 

Though we leave unsolved problems raised by the 
contrast which it has been my aim to illustrate, we 
have obtained an insight into the methods of de 
ciphering the records of the rocks, records which 
enable us to reconstruct some of the sharply con 
trasted stages in the history of an ever changing 
world 
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of the records therein obtained The gross total any case is partly an effect of damping , and in 
of the work in the field and in the office is enormous , this connexion the interesting work on the influence 
but the subsidiary work called for in the study of of the locomotive springs should be noticed There 
vibration instruments and their acouracy, special is apparently a pair ql critical speeds dependmg on 
small scale laboratory tests, the development of a whether the suspension springs are in play or not, 
bridge - oscillating machine, and the theoretical the probability depending on whether the oscilla- 
mvestigation of bridge vibrations, are all of con tions of the bridge are sufficiently great to overcome 
siderame scope and important in themselves the spring friction Apart from damping, however, 
Indeed, the analytical work of Prof Inglis is already the span length is an all important factor With 
well known as a research of special distinction , but short spans the natural frequency is too high to be 
although it had been, in the main, separately and equalled by the locomotive spteds With very 
previously published in special papers, its function long spans, on the other hand, the natural frequency 
in guiding the investigation is only now clearly seen agrees with low locomotive speeds, when the 
through its relation to the complete report impulses are relatively small To deal with these 

The pulsating forces from the locomotive wheels different effects the Committee develops a ‘ dvnamio 
create regular impulses on the structure during magmfaor,’ a multiplier akin to the usual ampli 
passage If these are in agreement with the natural fication factor of vibration theory, which expresses 
frequency of the bridge, large vibratory amplitudes the ratio of the vibration amplitude to the deflection 
may ensue as a result of resonance The work of that would be caused by a static load equal to the 
investigation, then, entaded the measurement of hammer blow This factor is first developed for 
natural frequencies with the bridge loaded and the synchronous condition for all spans and then 
unloaded , and the observation and recording of corrected for the interrelations of span length and 
the deflections with the locomotive passing over, locomotive frequency It would appear that spans 
first at very low speeds, and then at speeds at and around 100 ft are subject to tho largest dynamical 
around resonance Examinations were carried out magnification The curve for this important 
on 52 bridges varying in span from 16 ft to 345 ft factor should ultimately take an important plate 
The locomotives were provided by the railway in bridge design rules 

companies, who throughout co operated with the The report briefly discusses other causes of 
Committee All types were represented In many impact, such as effects of irregularities of track, 
cases the engines were specially chosen for the largo rail joints, and tho lurching’ of locomotives, 
hammer blow which they developed, so that the and enters at largo into the tabulation of loads 
worst possible conditions could be fully observed and allowances for impact Appendixes on impact 
The total amount of information gathered, and the formulae, instruments, balancing of locomotives, 
wide range of spans dealt with, full particulars of etc , are given The whole report constitutes an 
which are given, certainly permit of important impressive compilation of the details and con 
conclusions which should prove thoroughly reliable elusions of a courageous and exhaustive full scale 
m the guidance of bridge design research that reflects great endit on the Committee 

The limitation of the amplitude of vibration in and its staff 


Obituary 

T HE issue of the Phyatkahsche Zeilschnft for whom he differed, and this attitude did not smooth 
Jan 1 contains a photograph and an obituary his way in life He is best known for hw deform 
notice of Prof A H Buoherer of Bonn, who died able electron ” and for Ins experimental determma 
in May 1927, written by his former colleague. Dr tion of the influence of the speed of an electron 

R Tomaschek He was bom m Cologne on July on its apparent mass He was not satisfied with 

9, 1803, the eldest of six children of H Buoherer, Einsteurs relativity theories, and was engaged 
a chemical manufacturer, and his wife, a musical towards the end of his life m an endeavour to 
and highly educated English lady He was deduce all tho results of that theory and remove 
educated at the Cologne High School, where he some of the difficulties it has raised, by a logical 
displayed a gift for languages After serving his development of classical mechanics 

year m the army and spending a year at the 

Hanover technical school, he went m 1886 to the By the recent death of Dr Fran? Oppenheim, 
Johns Hopkins University, Baltimore, where he announced in the Ghtmiker Zeitung, Germany has 
studied under Prof Ira Remson, and for a time lost one of its leading personalities m chemical in 
held a lectureship, then m 1893 to Cornell Umver dustry For nearly fifty years Dr Oppenheim was 
sity, and in 1896 returned to Germany to complete associated with the Akticngesellschaft fiir Aiuhn- 
his studies under Prof Braun at Strasbourg, and fabnkation in Berlin, of which concern he was 
took his doctor’s degree m 1896 After a further president at the time of its inclusion in the I G 
three years at Leipzig under Ostwald, and at other Farbenmdustne Aktiengesellschaft in 1925 His 
universities, he became a lecturer on physical npe experience led to his appointment on the board 
chemistry at Bonn in 1899 Later he became of management of the latter amalgamation He held 

honorary professor, a poet he resigned in 1923 several public offices connected with the German 

From his youth he showed himself of independent ohemical industry , for example, he was treasurer 
thought, little disposed to conciliate those from of the Emil Fischer Society for the promotion of 
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chemical research, of the Adolph von Baeyer 
Society for the promotion of chemical literature, and 
of the Justus von Liebig Society for the promotion 
of chemical teaching Quite recently he had been 
elected to the committee of the Chemisch Tech- 
nische Reichsanstalt in Berlin He died at Cairo at 
the age of seventy seven years 

The death on Feb 28, at the age of seventy 
three years, of Dr J Wells, formerly Warden of 
Wadham College and Vice Chancellor of the 
University of Oxford, is felt as a serious loss in 
many departments of University activity Though 


not himself a student of science, he was never 
unmin dful of the scientific traditions of the College 
over which he presided It is undoubtedly the case 
that but for his wise and fair minded dealing with 
the matter during hiB vice-chancellorship, the 
Lewis Evans collection of scientific instruments 
might have been lost, not only to Oxford, but to 
England as well It should always be remembered 
that not only this invaluable asset for the history 
of science, but also many other advanoes m the 
scientific equipment of the University of Oxford, 
owe their efficiency, if not their existence, to the 
good offices of Dr Wells 


News and Views. 


The fiftieth birthday of Prof A Einstein ocourred 
on Mar 14 and brought congratulations from all 
parts of the world The German Chancellor haded 
lum as ” Germany s great savant,” and the Berlin 
municipality gave him the life tenancy of a pleasantly 
situated mansion The University of Pans conferred 
an honorary degree The Zionists are to plant an 
“ Einstein Wood ” near Jerusalem Never before 
has the name of a scientific worker meant so much to 
the average man Yet the creator of relativity and 
of the unitary field theory remains a quiet and retmng 
personality who dislikes publicity and society His 
appearance suggests a musician, and indeed his love 
of music is one of his loading charactenstics Last 
year he gave a v lolm recital for a chanty Ho finds 
much pleasure in Russian literature, and appreciates 
modem ideas in architecture He is an ardent 
sympathiser with efforts for world peace Recently 
his health has not been good, but he savs, “ Illness has 
its advantage one leams to think 1 have only just 
begun to think ” 

Employers and trade unionists associated under 
the auspices of the Conference on Industrial Re 
organisation and Industrial Relations have recently 
issued an interim joint report on unemployment In 
this report the problem of unemployment is mvesti 
gated and suggestions made for its diminution It is 
pointed out that, since 1920, there have seldom been 
fewer than a million workers unemployed in Great 
Britain, while at times the number has exceeded two 
millions The heavy industries in particular have 
been severely hit by the depression and the activity 
of certain prosperous industries, such as artificial silk 
and the motor industry, has not really compensated 
for {his depression in the great basio industries The 
report stresses three factors, monetary policy, world 
eoonomic conditions, and the temporary displacement 
of labour due to the rapid adoption of labour saving 
methods, as being the main causes of the present acute 
unemploy magi* 

Corresponding to this analysis of the causes of 
unemployment m Great Britain, the main remedies 
(that is, apart from immediate or merely palliative 
measures) suggested in the recent interim report are 
first, an inquiry into monetary policy with whatever 
dction may be found necessary , second, the re 
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organisation of industry, including rational orgamsa 
tion into larger units and the substitution of modern 
plant and teohmque , and third, measures to mitigate 
tho evils resulting from rapid displacement of labour 
Finally, the novel and interesting suggestion is put 
forward that a Labour Reserve Fund should be get up 
either by firms or by particular industries, which 
fund would be available for the purposo of assisting 
displaced labour Progressive firms, it is pointed out, 
build up special reserve funds (apart from normal 
depreciation) to enable plant to be replaced before it 
is worn out, so that the most modem equipment can 
be introduced It is even more neoessary that such 
progress should not involve hardship to the human 
element 

Industrialism m England moves on apaco and 
the town continues to swallow up the countryside 
This is a healthy eoonomic sign even though it leads 
to unhealthy social conditions The old order of 
towns and villages is giving place to new groups of 
towns or * conurbations ’ and regional associations 
Mr F Longstreth Thompson in his address on ‘ Re 
oent Developments in Town Planning,’ read at the 
Surveyors’ Institution on Mar 4, enumerates no fewer 
than 67 joint committees covormg a total area of 
almost 12,000,000 acres and having a population of 
approximately 30,000,000 — out of a total population 
for England and Wales of only 38,000,000 In view of 
the near approach of the next census, this raises a ques- 
tion of great importance Hitherto the statistical in 
formation has been given separately for the towns, 
the urban and the rural districts This assumes an 
economic isolation which no longer exists, and serious 
consideration should be given to furnishing returns 
on the basis of these new divisions which have 
developed by and from the recognition of mutual 
dependence and interests For the sake of continuity 
it may be essential to maintain the earlier census 
divisions, but supplementary summaries may at least 
be possible 

Returning to Mr Thompson’s paper, he points out 
two useful outgrowths from the original Town Plan 
ning Act For the moment, town planning sohemes 
are confined to land which is in oourse of development 
or appears likely to be used for building purposes 
For boroughs and urban districts with a population 
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of more than 20,000, such schemes are obligatory, 
though the date of their completion has been twice 
postponed The fact that other communities have 
organised themselves voluntarily for the preparation 
of a scheme shows that regional and town planning is 
now aooepted as part of local administration The 
latest developments have been in the direction of 
controlling areas already built upon The Minister 
of Health now lias powers to act with the view of 
preserving the existing character and protecting the 
existing features of any locality of special architectural, 
historic, or artistio interest Advantage has already 
been taken of this permission to prepare schemes for 
Oxford, Winchester, Exeter, and Canterbury Mr 
Thompson notes also that official consideration is 
being given to the question of extending town planning 
powers m respect of all built on areas and that it may 
be anticipated that the soope of the Act will be en 
larged in this sense in the not distant future 

At the timo of writing no detailed account has 
appeared of the circumstances attending the com 
mencement of the disastrous floods that began on 
Mar 13 in Alabama, I'SA, owing doubtless to 
the speedy interruption of communications between 
the devastated area and the outside world In the 
Weekly Weather and Crop Bulletin of the USA De 
partment of Agriculture, it is stated that in January 
a large part of the States northwards and north 
westwards from the Ohio and Missouri valleys had 
extreme cold, with heavy snowfall, which in some 
places exceeded anything known before m January 
The rainfall over Alabama for that month was, how 
ever, not remarkable In lebruarv there was an 
equally pronoimced area of cold, rather farther south 
than that of January , the distribution of excessivo 
precipitation was different and covered a smaller 
proportion of the country, Alabama lying, however, 
well within the most notable wet region, which in 
oluded the Atlantic ooastal States and extended 
south westwards to the Lower Mississippi River 
Within this wet zone the fall was sometimes more 
than twice the normal for the month The same 
publication contains a note of excessively heavy rams 
over parts of Alabama early in the present month, 
and of the rivers Tombigliee and Coosa being in flood 
before the end of the first week 

More recent meteorological information is available 
on the charts for the northern hemisphere published 
by the Meteorological Office, London Between 
Mar 10 and 12, a large anticyclone moved eastwards 
from a position south of the Great Lakes A long 
chain of depressions which extended from Alaska 
southwards to the western part of the Gulf of Mexico, 
if not still farther, began to replace the anticyclone 
and brought wet weather with southerly winds and 
rising temperatures to the Gulf States Cyclonic 
weather appears to have continued at least up to 
Mar 18, that is to say, for three days beyond the date 
when the floods are reported to have begun The 
southerly winds evidently extended from regions well 
within the tropics, and must have been heavily 
oharged with moisture It is reasonable to suppose 
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that the work of the tropical rainstorms ma\ have 
been aided by rapid melting of the Bnow on high 
ground farther north, and that the overcharged livers 
burst their banks or ‘ levees,’ as happened in the 
Mississippi floods of 1928-27 Such disasters, and 
the more frequent devastations on a smaller scale due 
to travelling ‘ tornadoes,’ are inevitable in a country 
whore the gradient of temperature with latitude in 
early spring is so steep It is the presence of the 
tempering waters of the North Atlantic in high 
latitudes that saves the British Isles from like 
visitations 

Several of the Livery Companies of the ( itv of 
London have made very substantial provision for 
the development of science and technical education , 
and it is estimated that the amount actually expended 
by them on these objects exceeds two million pounds 
Some of the companies have established scholarships 
or fellowships, in addition to making giants to in 
stitutions Thus the Gioeers’ Company has three 
scholarships of £300 a year each, for inquiry into 
causation of prevalent disease or as to means of 
prevention of premature death , the Salters' Company 
has founded its Institute of Industrial Chemistry, 
which offers fellowships of £250 to £300 a year 
to chemists of graduate standing to enable them 
to undeigo a special further training for careers 
in ohemical industry, the Drapers’ Company has 
devoted £20 000 to scholarships for the textile 
industries , and similar endowments have been made 
by the Leathersellers’ Company and the Fishmongers’ 
Company About six years ago the Armourers and 
Brasiers’ Company founded its research fellowship m 
metallurgy, which is awarded by a committee con 
sisting of three persons appointed by the Company 
and four appointed by the Royal Society and is of 
the value of £500 a year Miss C F Elam has done 
very successful research in metalluigy while holding 
this fellowship for the past five years, and she still 
has another six months in which to continue her 
work Announcement is now made that a new fellow 
will shortly be appointed hull particulars of the 
fellowship can be obtained on application to the 
Secretaries of the Roval Society, Burlington House, 
London, W 1 

W idrsprfad interest has been amused b\ the 
announcement made by Mr Leonard C’ Woollev 
in the Time . s of Mar 10 that he has discovered at 
Ur evidence for the historicity of the Flood of Genesis 
and Mesopotamian legend In exoavating the deposits 
belonging to the early occupation, to which referenoo 
has been made in previous communications, he found 
relics of human activity on the low ljing parts of 
the island which had been submerged under a huge 
bank of water laid clay of Home eight feet in thickness 
On top of this was a fresh occupation which carried 
on some of the old traditions but departed entirely 
from others There is thus a break in continuity 
caused by this disaster which he suggests can be none 
other than the flood of Sumerian history and legend 

Comments by Sir E A Wallis Budge and others 
appear m the Times of Mar 18, and they generally 
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accept Mr Woolley s suggestion The most interesting 
comment is that made by Prof 8 Langdon of Oxford 
who has revealed some hitherto unpublished evidence 
from the expedition at Kish which conclusively 
points to the historical nature of the Bible story 
At Kish where excavations have been oamed down 
to virgin soil, are two precipitations of clay containing 
potsherds and stranded fish lying perfectly horizontal 
in a way which could only be the result of a flood 
This flood took place between 3400 B C and 3200 b c 
Another deposit of a similar character on the water 
level is dated at about 4000 a c Prof Langdon is 
inclined to regard the flood of Genesis as the one 
between 3400 B c and 3200 b c , which he connects 
with the Sumerian legend of Ziudzudra, the last of 
the antediluvian kings in the traditional royal lists 
who built a boat to escape the waters This legend 
was incorporated in Babylonian story and thence 
reached the Hebrews In view of the extreme 
interest of this theory, it is scarcely necessary to 
stress the importance of securing continuity of exca 
vation at both Ur and Kish We hope that public 
interest may be stimulated by this latest discovery 
to provide the necessary funds 

It is now more than six years since the inauguration 
of broadcasting produced a world wide demand for a 
loud speaker A paper by R P G Denman on the 
development of these instruments was read to the 
Royal Sooioty of Arts on Mar 1 3 The early forms 
of loud speakers were incapable of radiating sound 
the frequency of which was below about middle C 
{236) This was not at first recognised as the ear 
has a marvellous power of reconstructing a mutilated 
complex tone A pure tone is essentially a single 
\ ibration which follows the sine law In a complex 
tone we have one or more overtones m addition 
1 he BBC recently carried out experiments to 
determine the minimum value of the amplitude of 
the second harmonic whioh must be superposed on 
the first harmonic so that it becomes noticeable in 
an ordinary loud speaker 

It was found m the BBC experiments that when 
the frequency of the fundamental was 900 the 
amplitude of the second harmonic has to be at least 
3 per cent of the amplitude of the fundamental 
before it becomes audible At higher frequencies 
a muoh greater percentage is necessary When the 
frequency, for example is 5000 the percentage of 
the amplitude of the second harmonic required for 
audibility is 49 The introduction of cone loud 
speakers and the annulment of resonance effects by 
frequency filters were notable steps in advance The 
efficiency of transformation of all ordinary loud 
speakers is very low Some of the loud speakers 
however used in the commercial operation of Movie 
tone and Vitaphone talking film systems have 
efficiencies of 30 per cent A new Western Electno 
loud speaker is claimed to have a fifty per cent 
efficiency It seems probable that great improve 
ments will be made m the near future in the instru 
ments used in theatres and that the small domestic 
loud speaker will either remain a* it is or become 
similar to a small auditorium instrument 
No 3099, Vol 123] 


At a meeting of the Section of Neurology of the 
Royal Society of Mediome, held on Mar 14, a kin© 
matograph demonstration was given of a film, showing 
some of the experiments on conditioned reflexes done 
in Prof Pavlov s laboratory at Leningrad Although 
the work and conclusions were familiar to most of the 
audience, yet it was obvious that the film proved 
interesting giving, as it did, a reality to experiments 
hitherto known only through verbal descriptions in 
text books The film is not intended for the general 
public, but as a means of illustrating leotures for 
students as such it certainly seems to have many 
advantages There is, however, a possibility of danger, 
for it would be very easy to select a senes of experi 
ments because they happen to illustrate a thesis and 
to omit the negative instances the arresting nature 
of the presentations renders this more senous than 
in any other form of exposition There can be no 
question as to the scientific value of Prof Pavlovs 
experiments but the deduction therefrom that man 
is nothing but a bundle of conditioned reflexes is 
fallacious The Society is to be congratulated on the 
novel and provocative form of meeting 

The controversy about the future development of 
the Bodleian Library has been closed by the accept 
ance of a decree in Congregation authorising the 
University Chest to receive subscriptions for the carry 
ing out of a definite scheme of extension The scheme 
is of tho nature of a compromise and is probably not 
thoroughly satisfactory to any of the interested 
parties It involves the transformation of part of the 
north side of Broad Street one of the characteristic 
features of Oxfoid and also the removal of some of 
tho Bodleian stores to a site three miles distant from 
the city A recent decision of the Curators to exolude 
certain kinds of literature considered to be of merely 
ephemeral value gives rise to some difference of 
opinion, many people holding that publications of 
tlus kind may become with the lapse of years, of 
great interest and importance as illustrating manners 
and modes of life of the present day 

Thb Zoological Society of London celebrates this 
year the centenary of the granting of its Royal 
Charter in 1829 three years after the formation of 
the Society itself and an announcement has just been 
made of the manner m which the occasion is to 
be commemorated The large number of fellows of 
whom there are now more than 8000 has made 
necessary the arranging of more than one function 
A centenary celebration meeting will be held in the 
Great Hall University College Gower Street, on 
April 29 when centenary speeches will be delivered 
and official and foreign guests will be present In 
the evening of the same day the foreign and official 
guests will bo entertained to dinner by past and 
present members of council and other officials of the 
Society The greatest gathering of all will be a 
oontenary celebration garden party, to be held at 
the Society s Gardens on the evening of June 20, 
and to this every fellow will receive an invitation 
for himself or herself and one guest In an earlier 
note we referred to the historical account of the 
development of the Society to be written by Dr P 
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Chalmers Mitchell, and we understand that this 
interesting volume is well advanced 

As recently announced by the Prime Minister of 
the Commonwealth of Australia, the Commonwealth 
Government is promoting an expedition, under the 
leadership of Sir Douglas Mawson, for scientific and 
survey work in the Antarctic lands lying south of 
Australia The British Government is making a 
financial contribution sufficient to enable the RRB 
Discovery to be placed at the disposal of the Expedi 
tion It is anticipated that the investigations will 
ocoupy two seasons, from the summer of 1929 to the 
summer of 1931 Every effort will be made to main 
tain the closest co operation between the Australian 
work and that already in progress under the Discovery 
Committee, and in order to assist in securing complete 
uniformity of method a member of the Discovery 
staff will be seconded for service with the Australian 
Expedition In view of the loan of the Discovery to 
the Australian Expedition, the Secretary of State for 
the Colonies has sanctioned the construction of a ship 
which, with the William Scoresby, will enable the 
work of the Discovery Committee to bo continued 
The new vessel will be a steamship with a superior 
radius of action, anil will be able to undertake long 
ocean traverses for which the Discovery is not well 
suited She will carry echo sounding gear and also 
a specially designed winch, carrying 6000 fathoms of 
wire rope, for working large nets at any depth For 
smaller nets and hydrological observations three 
auxiliary machines will be provided Large biological 
and chemical laboratories on the upper deck, a photo 
graphic room and a survey office, workshop store 
rooms and other accommodation necessary for the 
intended service are being provided In addition to 
a full complement of executive officers, she will carry 
a scientific staff of six and a survey officer, the total 
of officers and crew being about fifty The vessel is 
being constructed at Port Glasgow by Messrs 
Ferguson Bros (Port Glasgow), Ltd 

On Tuesday, Mar 12, Dr H Przibram, professor of 
experimental zoology m the University of Vienna, 
delivered, at the request of Prof E W MacBnde, a 
lecture on the “ Transmission of Acquired Modiflca 
tions from Parent to Offspring ” in the Imperial 
College of Science Dr Przibram commenced by 
referring to the four postulates in Weismann’s theory 
of natural selection, and stated that every one of the 
four has proved to bo untrue He also referred to 
theories of Mendelt&n inheritance, depending upon 
‘ genes,’ which would require modification in the 
event of the discovery that acquired modification 
could be transmitted to offspring Dr Przibram 
pointed out that although no one sufficiently skilled 
to be able to repeat the work of his pupil, Kammerer, 
on rearing Amphibia for several generations had yet 
appeared, Kammerer’s results, so far as the effects of 
the environment on one generation are oonoemed, 
had received abundant confirmation in recent years, 
the latest of these being the discovery in the Jardin 
des Plantes in Pans of a strain of Alytcs which bred 
m or near the water, in which the males had vestigial 
‘ nuptial pads ’ on their hands , 
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Db Pbzibram described a long list of expen 
ments made in recent years which had given 
evidence of the transmission of acquired characters 
Many of these have been performed in his own 
laboratories under lus supervision, and incidentally 
ho remarked that the fact that some people had 
tried to repeat them and failed was no disproof 
of their validity, for in experiments of this kmd 
where conditions are complicated, the failure to 
get one condition out of the whole number right 
was sufficient to upset the experiment Perhaps the 
most interesting part of the lecture was that m 
which Dr Przibram outlined his attempt to analyse 
how environmental effects are transmitted to off 
spring, thus rats brought up in high temperatures 
have longer tails than those bred at low temperatures, 
but the heat of the air does not act directly on the 
growth of the tail, but indirectly, by stimulating 
metabolism and increasing body temperature One 
is involuntarily reminded of that far seeing dictum 
of Lamarck's “ But what ever it does, the environ 
ment never directly affects the growth of an anunal, 
but indirectly by altering its needs necessitating fresh 
efforts on the part of the animal to satisfy them, 
causes it to use some parts more than others and so 
stimulates their growth ” 

In the course of an address on “ Road Transport,” 
read before the Junior Institution of Engineers on 
Mar 8, Mr S H Hole stated that the first practical 
mechanically propelled road vehicle was the steam 
traotor built by Cugnot in 1769, which earned four 
persons and attained a speed of 2J miles per hour , 
an improved type was designed to carry 4J tons at 
the speed mentioned, and cost £800 In 1798, Trevi 
thick and Vivian patented inventions relating to high 
pressure steam m connexion with looomotion, and in 
1803 had a road vehicle in operation in the streets of 
London Between 1827 and 1830, steam coaches were 
in operation betweon Gloucester and Cheltenham 
which had an average speed of 12 miles per hour with 
a maximum of 20, and they were operated successfully 
in London until Parliament onforoed tolls in the 
proportion of 12 to 1 as oomparod with tho four horse 
coach, and they thus fell into disuse A still further 
check to the progress of mechanical transport was the 
Act passed in 1806, limiting the Hpeed of mechanically 
propelled vehicles ui the country to 4 miles and in 
towns to 2 miles per hour, with a flagman m front 
The years 1906 and 1907 saw important changes in 
motor car design, when magnetos replaced coil and 
battery ignition and the worm drive to the live back 
axle, coupled with a differential gear, was built b\ 
Lanohester The more rapid development in meohan 
ical transport, both for goods and transport, during 
the past twenty years, has been due largely to research 
on the properties of special steels , this has enabloc 
great reductions in weight to be made without sacrifice 
of reliability The progress in machine tools and m the 
scientific balanomg of engines, especially for aeroplane 
purposes, have all aided the evolution of the moderr 
car Further lines of progress will be m the numbei 
and positioning of cylinders, higher speeds of engines 
combined with decreased weight and greater flexibility 
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Thk dramatic element m aenal flight has always 
appealed to tho popular press and would have sue 
ceeded m maintaining a live interest m that subject 
whether tho technical men were active in it or not, 
but the scientific interest has been steadily pursued, 
and the time is rapidly approaching when special 
journals will require to be produced to cater particu 
larly for this development Germany has already a 
number of journals of this type In Great Britain we 
have been very prone in the {last to maintain our 
scientific journals in omnibus type, and only workers 
in such specialised fields realise the difficulties involved 
m diggmg out and collecting the papers they are con 
corned with from these various miscellaneous journals , 
our scientific press is certainly not scientifically 
organised On the aeronautical side, the reports of 
the Aeronautical Research Committee have in tins 
respect pursued a very effective polioy, but they suffer 
from two disadvantages They are in the first place 
almost entirely confined in their publications to the 
work whioh is being undertaken in Government re 
search establishments in the second placo, they are 
issued to the publio almost a year after the work has 
been exeouted Scientific workers, therefore, not pro 
fessionally in immediate oontaot with these places, 
but striving to work m these fields, must continually 
lag behind in respect to any developments that have 
oocurrod No doubt there are difficulties in the way 
of earlier issue to tho public A new journal, styled 
Aircraft Engineering, under the able editorship of 
Lieut Col W Lockwood Marsh, has now made its 
appearance — an old title for a new paper In format 
it is not unlike Engineering itself, but it is a monthly 
journal and restricts its attention to those matters of 
direct interest m the design and construction of aircraft 
and in research work on aerodynamics It is intended 
to be a scientific and technical journal for aeronautical 
engineers and research workers lho first issue in 
Maroh contains, among other important articles, a 
rtWum6 of the research and technical progress m 1928, 
sjiecial discussions on stream lining of air cooled on 
gines, on a new theory of tail flutter, and on tho 
efficiency of the auto gyro If the standard of sue 
ceeding issues can be maintauied, this journal should 
play a very important part m the concentration of 
aeronautical publication 

According to the annual repot t of the U S Bureau 
of Standards for the year ending Time 1928 (Washing 
ton,D C GovornmentPrintiiigOffice,6cents)thework 
of the Bureau has been divided into two groups, the first 
dealing with scientific research and testing, the mam 
tenance of standards and their improvement, the 
second with the supervision of commercial standards 
with special reference to tho needs of industry Tho 
regular staff now numbers 860, and the salaries 672 
thousand dollars per annum The fee values of the 
tests oarned out by the Bureau were for the public, 
67 thousand dollars , for the Government and States, 
361 thousand dollars, and for tho Bureau, exclusive 
of research and standardisation tests, 46 thousand 
dollars Upkeep of the buildings, plant and grounds 
has cost 83 thousand dollars and additions 88 thousand 
dollars^ The work done is summonsed under various 
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headings, the total cost of each group is stated, and 
ten or a dozen lines arc devoted to a description of 
each research of the group 

In order to test structural and miscellaneous materials, 
the Bureau of Standards maintains three branoh labors 
tones, one at Northampton, Pa , one at Denver, Col 
and one at San Francisco These branch laboratones 
are fully occupied, and there is need foi increase of 
personnel and equipment to cope with the ever grow 
mg increase in the work In view of the hazaidous 
tests sometimes earned out at the Bureau a demand 
is made for a first aid station under the care of a 
competent physician Elaborate apparatus has been 
constructed in order to obtain a more accurate value 
of the constant of gravitation, as a knowledge of this 
constant is necessary in many tests The tests made 
with metal furniture prove that tho hie risk is con 
sidorably diminished by its use Metal shelving m 
particular prevents a fire from spreading The large 
vanation in the index of refraction of lead glass with 
the annealing temperature has been investigated 
Good practical work has been done in developing 
radiobeacons for aeroplanes A demonstration be 
tween two air ports was given of a new type of 
boacon which produces visual signals on an instro 
ment on the aeroplane board Aeroplanes fitted with 
these instruments can fly perfectly safely in fog or 
darkness between these porta although no landmarks 
are visible 

Thf Council of tho Royal Society of Edinburgh has. 
awarded the Gunning Victoria Jubilee Prize for the 
period 1924-28 to Prof Edmund Taylor Whittaker, in 
recognition of his distinguished contributions to 
mathematical scienco, and of his piomotion of inathe 
matical research m Scotland and the Makdoug&ll 
Brisbane Prize for the period 1924-28 to Di W Ogilvy 
Kermack, for his contributions to chemistry , published 
m the Society’s Proceedings and elsew here 

Ihk Council of the Iron and Steel Institute has this 
year decided to present its Carnegie Gold Medal to 
Dr Arthur Bramley, head of the Metallurgical Depart- 
ment of the Loughborough College The Medal which 
was foundod by the late Mr Andrew Carnegie, is 
awarded to the research worker who, m the opinion 
of tho Council, has produced the most meritorious' 
piece of research work in each year under the scheme 
of the Andrew Carnegie Research Scholarships of the 
Institute 

At the uivitation of the Soci^tc Fianyaise ties 
Electncions, tho summer meeting of the Institution of 
Electrical Engineers will be hold in France on June 
1 1-22 The Pans Orleans and Midi Railw ayN are 
providing railway transport free of charge for a trip 
to the P> renees, and the Cheinin de Fer du Nord will 
transport the party betw'een Calais (or Boulogne) and 
Paris at half fare Numerous visits to works and 
places of interest are being arranged 

A puatj r meeting on Developments of Bntish 
Chemical Manufactures has been arranged by the 
Bntish Science Guild and will be held in the Mansion 
House, E C 2, on Wednesday, Apnl 24, at 4 30 p u , 
when the Rt Hon Lord Melohett, president of the 
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Guild, will take the chair The programme will 
include the following addresses (1) “ Fertilisers from 
the Air,” by Sir Frederick Keeble , (2) “ Rayon 

(Artificial Silk),” by A B Shearer , and (3) ‘ Syn 
thetic Drugs, ’ by F H Carr Tickets for the meeting 
may be obtained on application to the British Science 
Guild 6 John Street Adelphi, W C 2 

A severe earthquake occurred m the North 
Atlantic on Feb 22 at 3 41 p u The position of the 
epioentre is given by the seismologists of the U S 
Coast and Geodetic Survey as approximately in lat 
10° N , long 42° W , or about a thousand miles from 
the mouth of the river Amazon ( Daily Science News 
Bulletin , Science Service, Washington, D C ) This 
region is one of the belts of seismic activity m the 
Atlantic Ocean and was the scene of a severe eaith 
quake in October 1925, recorded by instruments all 
over the world As it also lies along the course of 
vessels between New York and Pernambuco, the 
shock must have been felt on any passing ships as if 
the vessels were grating on the ground below 

A new part (No 813) of Sotheran s invaluable 
41 Catalogue of Science and Technology ' has reached 
us Its designation is Part LX XIII Engineering, 
Section 1 and gives the titles of and much bibliographio 
information respecting periodical publications, early 
works to the end of the eighteenth century and general 


works including lives of engineers The list can be 
had upon application to the publishers, 140 Strand 
W C 2 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — lem 
porary assistants and temporary sub assistants m the 
Herbarium of the Royal Botanic Gardens Kew — 
The Socrotary, Ministry of Agriculture and Fisheries, 
10 Whitehall Place, S W 1 (April 8) A sub 
inspector of quarries m the Midland and Southern 
Division of the Mines Inspectorate — The Under 
Secretary for Mines FstabliBhmont Branch, Mines 
Department Dean Stanley Street Millbank, S W 1 
(April 20) A secretary of the Institute of Physics 
and editor of the Journal of Scientific Instruments — 
The President Institute of Physics, 1 Lowther Gardens, 
S W 7 (Apnl 21) A director of extra mural studies 
in the University of Birmingham — The Registrar, The 
University, Birmingham (Apnl 27) A clinical patho 
logist at thi Crichton Royal Mental Hospital — The 
Physician Supenntondent Crichton Royal Mental 
Hospital Dumfnes A climoal bacteriologist at the 
Cheshire Joint Sanatorium Market Drayton The 
Medical Superintendent Choslure Joint Sanatorium 
Market Drayton A male junior assistant under the 
Directorate of Ballistics Research Research Depart 
merit, Woolwich — The Chief Superintendent Research 
Department, Woolwioh 


Our Astronomical Column 


A Pbobvblr New Tbotan Planet -The Trojans 
are a group of minor planets the period of revolution 
of which is the same as that of Tupiter, and which 
maintain an approximately constant position rela 
tively to Jupitei , four of them, At hillos Hector, 
Nestor Agamemnon are 60° in front of Jupiter while 
Patroclus and Priamus are 60° behind it Beobacht 
ungs Zirkular No 7 states that Nestor was photo 
graphed by Dr Reinmuth at Konigstuhl on Feb 9 , 
on the same plate, 49 east of Nestor and 36 north of 
it, another planot was found with the same motion as 
Nestor m Right Ascension (-05m daily) This is 
muoh slower than the average retrogradation of the 
asteroids when near opposition, and makes it probable 
that the new body belongs to the Trojan gioup Its 
provisional designation Is 1929 CM It is slightly 
brighter than Nestor, their magnitudes being 14 2 and 
14 8 respectively 31 new planets were discovered in 
the first half of February 

The Sfeotba op Comets — The theory of Schwarz 
sohild and Kron on the nature of oomets tails is ex 
tended by H Zanstra m the Monthly Notices of the 
Royal Astronomical Society, vol 89, p 178, to explain 
the line and band spectra of the heads. It is sug 
gas ted that the observed lines are resonanoe lines 
producible under low exoitation, or in some special 
mstanoes are caused by fluoreeoenod , m other words, 
sunlight is absorbed by the gases of the comet’s head 
and then re emitted m the same (or sometimes longer) 
wavelength The intensity of the spectrum to be 
expected from this theory is computed and compared 
so far as possible with actual observations The 
Teoult seems to show that the theory is quite sufficient 
to account for the obeerved luminosity m the case of 
«uoh oomets as we considered, though some of the 
very bright comets with only one known apparition * 
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may provide a severer test One example of such 
comets (( omet Wells 1882) is discussed m some dotail 
Ihe D lines of sodium wore observed to be very 
nebulous which is in agreement with the require 
ments of the theory while the non lines noticed in 
tlus comet are oapable of explanation by fluorescence 

Thf Univ frsity Obskrv atorv Oxforii — The 
report of this Obseivatiry for 1928 has been issued 
It records tho completion of the measurement of the 
plates taken at the Vatican Obseivatory for the 
Astrographic <_ atalogui and sent to Oxford for 
measurement the Pope has presented medals to the 
director and his assistants in re< ogmtion of their 
share in this work I lie zeal of the director Prof 
H H Turner for the completion of the whole Cata 
logue is well known He has undertaken to complete 
tho southern portion ( + 32° and +33°) of tho zone 
originally allotted to Potsdam The northern portion 
is being undertaken at Hyderabad, and it ib hopod 
that the middle may be filled in by an observatory in 
tho Umted States 

Allusion is made in the report to Dr Fothenng 
ham s work on the Venus tablets of Ammizadugft, in 
oonjunotion with Prof L&ngdon, and to his studies 
on the relation between Babylonian and Greek astro 
nomy, with special referenoe to Nabunanos and 
Cidenaa 

The new buildings m the Observatory have been 
completed The seismographs have been moved 
there from the Clarendon Laboratory The upper 
rooms afford a muoh needed extension to the Library 
Five papers and reports on seismology by the Director 
have been published since the last annual report The 
ooelostat belonging to the Observatory has been lent 
for the expedition to Siam to observe the total solar 
eclipse of May 9 
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Research Items 


Neolithic Fayum Potteby — In Ancient Egypt, 
1928, pt 3, Mias Q Catou Thompson has released 
m advance an account of the neolithic pottery of the 
Fayum pending adequate publication of the material 
oolleoted in the three seasons’ investigations, of 1924- 
1925, 1925-26, and 1927-28 The bulk of the material 
is from a larger midden settlement. Kom \V, of more 
than 600 ft by 400 ft and about 5 ft deep It 
belongs almost entirely to the oarlior Neolitfuc or 
Fayum A period Other and better preserved vessels 
came from straw lined granaries Some were found 
singly in other parts of the desert All the pottery 
is handmade in coarse clay with straw as a degraisaant 
Unequal and insufficient firing has produced a grey 
mottling on red pots, the core in nearly all cases being 
black and soft Owing to the combination of organic 
mattor from the midden and the salt of the desert, 
the texture has suffered aud fow pots retain their 
original surface Many of the pots were rough faced 
and devoid of slip and burnish Some may originally 
have had a slip A polished ferruginous wash and a 
burnished black finish were frequently used Ono 
class (class 5) is associated with a thin ferruginous 
slip, polished and of a purple rod colour similar to the 
old Nile Valley pro dynastic wares Blackpolish is 
rare A few sherds wore hand smoothed The forms 
are grouped into five classes (1) Small bowls and 
cups , (2) cooking bowls or pots — these two classes 
being of the type common to all primitive ceramic 
development (3) pedestal cups, an important class 
suggesting the prototype of rare and earlv Nile Valley 
pre-dynastio vasos — this form oocurs m the Middle 
Neohthio stratum at Knossoa (4) cups, with legged 
bases — poorly represented , (6) rectangular dishes 

with ‘ peaked ’ rims — a typo which appears to have 
no parallel m the pre-dynastio period 

Milk Yield of Dairy Cows — A statistical analysis 
of the data of the Scottish Milk Records Association 
by Dr J F Tocher has been issued by the Biometric 
Laboratory, University Colloge, London (Bwmetnka, 
vol 20, n, pt 2, p 105 , 1928) There is a distinct 
improvement in tno milk yields of recent years com 
pared with those of twenty years ago, from an average 
of 16J gallons to ono of 18J gallons per week The 
yield per week is shown to vary with age of cow 
Young oows give an average of less than 16 gallons, 
whereas oows of 9 1 1 years give more than 20 gallons 
There has also been an average increase m total butter 
fat, amounting to 7 per oent The monograph is pro 
fusely illustrated with diagrams and photographs, and 
contains a number of tables, some of which should be 
of value to the practical dairy farmer For example, 
there are tablos showing the yield of milk for each 
stage of lactation period, and one showing the average 
amount of butter fat obtained for cows of a given age 
and for a given length of lactation period A farmer 
could thus oompare the actual yield of a cow with 
the average, ana so determine whether she is up to 
standard 

Control of Powder post Bbetlbs — Beetles of 
the genus Lyctus are commonly termed ‘ powder post 
beetles ’ from the fact that their larvae bore into 
timber and, as a rosult, give rise to the production of 
a fine powdery dust or Y frass ’ Particular attention 
has been paid to these insects at the Forest Products 
Laboratory at Pnnoes Risborough, and the result of 
recent inquiries are embodied in Bulletin No 2 (1928), 
Forest Products Rosearoh, by Dr R C Fisher 
Evidence has been collected which indicates that the 
increase and spread of these insects in Great Britain 
since the War have been due to the importation of m 
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fee ted American ash and oak. Among the most not 
able facts stressed m this Bulletin is the egg laying 
habits of these beetles In the species studied the 
eggs are always inserted within the vessels or pores of 
the wood, whether they be transversely or horizon- 
tally exposed, and are never laid on the surface It is 
therefore impossible to see a Lyctus egg except by 
rmoroscopical examination of the wood A definite 
correlation has been found between Lyctus attack and 
the size of the vessels in different kinds of wood So 
far as is known, the insects never attack conifers, prob 
ably owing to the absenoe of vessels or pores in which 
their eggs oould be placed Not all hard woods are 
attacked, and those with large vessels are the most 
liable to Buffer such close grained timbers as beech 
and birch have not been observed to be attacked, said 
it is very probable that the size of their vessels is too 
small to allow of the insertion of a Lyctus egg In so 
far as conti ol measures are concerned, the Laboratory 
hew concentrated its attention upon the practicability 
of heat sterilisation of infested timbers before practical 
utilisation Humidity is an important factor to be 
takon into account, and there is evidence that pro 
longod treatment with humidity between 60 per oent 
and 70 per cent, provided the temperature does not 
fall below 120° F , would probably suffico for the pur- 

E ose The bulletin may be obtained, price 3s net, 
*om H M Stationery Office or througn any book 
seller 

Thoracic Ajppendaoes of Ami hulks Larvae — 
The existence of jieouliar paired dorso lateral organs 
on the anterior region of the thorax of Anopheles 
larvan was described by Nuttall and Shipley in 1901, 
and confirmed by Inruns six years later On account 
of their transparency these structures are not oasily 
seen, and this probably explains why they have been 
almost entirely overlooked by subsequent investi- 
gators Mr M O T Iyengar, in the Indian Journal 
of Medical Research, vol 16, No 2, 1028, has studied 
tnese organs m 29 species of Anopheles besides examin- 
ing many Culicine larvae, but in the latter creatures 
the thoracic appendages were entirely wanting Each 
appendage is capable of contraction and extension, 
and is moved by a special muscle Morphologically 
the organ consists of a basal pedicle and two apical 
lobes, each of which is provided with a flat cutioular 
expansion It is behoved that the thoracic append 
ages, by maintaining close contact with the surface 
film, act as anchoring organs which maintain the 
larva in a constant position, and enable it to withstand 
the forward ‘ oreep ’ while working its mouth brushes 
and thus setting up a current in the water In the 
case of a Culicine larva, the movements of the mouth- 
brushes oauses the animal to move in a forward 
direction all the time it is feeding 

New Bivalves from South America — In a paper 
entitled “ New Freshwater and Marine Bivalve 
Shells from Brazil and Uruguay ” (No 2762, Pro- 
ceedings of the United States National Museum, vol 74, 
art 17), Mr William B Marshall, assistant curator. 
Division of Mollusks, United States National Museum, 
describes a new pearly freshwater mussel from Brazil, 
four new freshwater mussels and three marine bivalves 
from Uruguay Lhplodon Jackson* n sp is a hand- 
some sheD collected by Mr Ralph W Jackson of 
Cambridge, Md , from Areas, Province of Mines, 
Geraes, Brazil Its beak sculpture is usually Well 
preserved and the whole shell measures 49 mm by 
28 mm (type specimen) It u closely related to 
Lhplodon scmtamance The mussels from Urugday 
are a Diplodon, two AnOdomtes and a Myoetopoda. 
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A Corbula and two Nuculas from Uruguay are also 
described One of the Nuculas, Nuc via Fehpponei, 
called after the donor, was taken from the stomach 
of a fish known as a oorbma, Muropogon undulatua 
Photographic plates are given of all these new species 

The Cult or the Primula — The first hundred 
pages of the Journal of the Royal Horticultural Society, 
vol 54, part 1, 1029, are taken up with the report of 
the proceedings of the fourth Pnmula Conference, 
held under the auspices of the Sooiety on Thursday, 
May 24, 1928, during the Chelsea Show The greater 
part of the space is occupied by the important paper 
by Prof W Wright Smith of Edinburgh and Mr G 
Forrest upon “ The Sections of the Genus Pnmula " 
This paper has previously been published in the Notes 
from the Royal Botanic Garden, Edinburgh, No 76, 
March 1928 Accompanying this paper m its present, 
somewhat altered, form are a large number of beau 
tiful photographio illustrations of various species of 
Primula Similar photographs accompany many of 
the other papers, whioh include some interesting notes 
on the Primulas of the Far East, especially a valuable 
discussion of their natural habitats in tne East, by 
Dr W Handel Mazzetti, of tho Natural History 
Museum, Vienna There are also valuable notes on 
cultural experience with difficult and rare species, 
whilst the workera at the John Innes Horticultural 
Institute are responsible for some uiterestmg com 
mumoations upon genetic experiments with Primula 
The late Dr Bateson commenced experiments upon 
the genetios of P sinensis no far back as 1903 , these 
■mere oontinued by Mr Gregory and hail yielded many 
valuable results before they were cut short by his 
untimely death m 1918 The three pajiers m the 
Journal upon P sinensis, P Kewensis, and P JuIub 
and its hybrids with the oxhp and primrose, are brief 
and clear summaries of the present state of our know 
ledge of the genetios of these species 

Joly’s Theory or Thermal Cycles — In a recent 
number of Gerlands Beitrdge z Qeophysik (vol 20, 
p 288 , 1928), Prof J Joly replies to criticism by 
Dr F Lotzc He points out that the theory of 
thermal cycles is more in keeping with the complexity 
of the earth’s surface history than one of uniform 
loss of heat The suggestion of Dr J W Evans 
that radioactive energy may be in large part expended 
on chemical ohanges within the rooks dies hard 
Joly again directs attention to the fact that this 
suggestion is in flat contradiction with all mvestiga 
tions bearing on the subject Ho further claims, in 
opposition to Lotze, that voloamo heat liberated at 
tne surface is neghgible m quantity, and that it 
cannot be supposed to proceed in its entirety from 
the deep hung substratum which is responsible for the 
cycles , Perhaps the most interesting feature of this 
short paper is the tacit abandonment by Joly of the 
‘ short ’ estimates of geological time, of which in 
recent years he has been by far the most ardent 
advocate On p 289 he asks, “ To what other source 
than the theory of thermal oyoles can we refer the 
repetition^ character of earth history oovermg much 
more than a thousand million years ? ” Later, he 
states that “the surface history of the earth must 
have already run some thousand milhorfs of years 
when the Appalachian Revolution took plaoe ” The 
momentum of the older view favouring a hundred- 
million year earth may now be said to have spent 
itself, leaving a clear field for the development of a 
geological time scale based on radioactive dunntegra 
tion 

Domestic Grates amd Coke — In a lecture «de 
livered on Jan. 16 and prfhted in the Journal of tits 
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Royal Society of Arts for Feb 15, Prof C R Darling 
put before the Sooiety what he considers a practical 
solution of the domestic smoke problem He has 
used, for two years, a grate for burning gas ooke, m 
which tho difficulty of ignition has been met by the 
incorporation of a gas burner This grate. introduced 
by the South Metropolitan Gas Company, seems 
satisfactory and oconomioal, so that, taken in con- 
junction with other appliances and smokeless fuels 
available, Prof Darling considers that there ib no 
technical obstacle to a large immediate reduction of 
domestic smoke This would follow tho replacement 
of raw coal by gas coke and anthracite where possiblo, 
and so far as available Meanwhile the development 
of low temperature carboni nation processes will result 
in additional supplies of smokeless fuels to supplement 
the coke by the time demand for coke overtakes 
supply Technically, Prof Darhng’s claims lire well 
founded The room heating efficiency of gas coke 
consumed m an open grate is greater than that of coal 
and at least as great as that of low temperature cokes 
The grate, however, must be accommodating to the 
peculiarities of coke, but the monetary saving follow- 
ing the use of coke will easily pay tho cost of adapta 
tion Unfortunately, in the matter of homo heating, 
custom, prejudice, and aesthetic considerations often 
determine the choice, not technical efficiency More- 
over until tho ash content is brought muoli nearer 
to what is customary in house coal, it u ill bo hard to 
secure the general adoption of coke in the open 
domestic fire 

Effect of Antiknock Materials on Fiame 
Speed — The Proceedings of the Imperuil Academy of 
Science, Tokyo, vol 4, No 9, contains a paper by 
Y Nagai on the speed of the initial uniform move 
ment of tho flamo in hydrocarbon-air mixtures The 
effect of the addition of up to 25 por cent of diethyl 
selemde, totramethyl tin, and tetramethyl lead to such 
mixtures was investigated in a long glass tube The 
flame speed, which was measured photographically, 
decreased with the concentration of the anti knock 
agent up to a certain point This offoct is explained 
by a consideration of the differences between the 
theoretical propagation temperatures of the hydro 
carbon (1450°) and diethyl selemde (1750°) and the 
tetramethyl compounds (both 1680°) It is suggested 
that the theoretical flame propagation temperature of 
the hydrocarbon is raised by addition of the anti 
knock compound until it reaches the corresponding 
temperature for that compound The maximum anti- 
knook effect is then obtained 

Amateur Kikbmatooraphy — Dr C E K Mees 
has contributed an article to the January issue of the 
Journal of the Franklin Institute which includes an 
account of the Eastman Kodak Company’s new 
Kodaoolor process, which has been specially designed 
for the production of ooloured films by amateurs In 
this, a oolour Alter with three separate areas — rod, 
green, and blue — is used over the surface of the earner a 
lens, and the film surface, instead of being flat, is 
embossed with small cylindrical lenses of the film 
material by forming it through steel rollers These 
lenses intercept the light directed on to the sensitive 
emulsion, which is at the back of the film, and so im- 
press upon the latter three distinct sets of images, one 
for each of the primary oolours of the filter The film 
is developed by a reversal prooess, and projected 
through an optical system which is essentially the 
same as that used for its production, the triple filter 
appropriate to the oolour sensitivity of the emulsion 
being again placed over the lens A drawback of this 
method appears to be that there is considerable ab- 
sorption of light by the oolour filter used in projection. 
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with the result that only small pictures can be thrown 
on to the screen, but Dr Mees states that although the 
Kodaoolor prooees has been on the market for only a 
short tune, the results that are being obtained show 
quite definitely that it is successful, and that with 
reasonable care there is no more difficulty now in ob 
taming motion pictures in colour than in the making 
of still photographs 

Cosmo Rays — The papers on oosmio rays that have 
appeared in Continental journals during the last three 
yearn have not hitherto led to any new results whioh 
have been generally acoepted, and have not attracted 
much attention Most of them have, however, in 
eluded detailed reports of the observations which have 
been made, and have thus furnished a valuable oollec 
tion of data for a statistical investigation, which has 
now been performed by A Corlin, of Lund Astronomi 
cal Observatory, and published m the form of a Com 
mumcatton (No 115) from this observatory in the 
Zeitechnft fur Phynlc (vol 50, p 808) His analysis 
has brought to light a consistent variation in the in 
tensity of the softer components of the radiation dur 
mg the sidereal day A maximum occurs at about 16h , 
a minimum at about 1 1 h and a second, but less defl 
mte maximum, at about 7 h The finer details of the 
intensity time curves of different investigators also 
show a certain degree of similarity If soft rays are 
screened off from the ionisation chamber, temporal 
fluctuations are not present 1 he obvious inference is 
that the more penetrating cosmic rays are produced 
indifferently throughout space but that at least a part 
of the softer radiation has a more localised origin In 
a second Communication (No 110) whioh has boonpub 
Imbed m the Ariiv for Matemahk Astronomi och Fysxk 
<vol 21 No 1) it is suggested that the softer rajs are 
really initially hard, but that they are produced inside 
material celestial bodies and are softened by scatter 
ing on the way out I uither investigations are evi 
dently needed to settle the important points that havo 
been raised in these two papers and as is pointed out 
it would be extremely valuable if it could be atranged 
that simultaneous records of the ionisation produced 
by the cosmic rays were made at different latitudes 

The Prevention of Ionisation in Pater Dielec 
trios — Messrs 8 G Brown and P A Sporing read 
a paper on the pre\ ention of ionisation in paper 
dieleotiics to the Institution of Rlectnoal Engineers 
on Mar 14 It is known that the performance of 
paper dielectno oondensers, which are muoh used in 
Great Britain m connexion with 000 volt alternating 
•current systems, has not been satisfactory After a 
period of service of about a year an appreciable 
number of breakdowns occur, and this takes place 
even when the condensers are subjected to very 
-severe tests before installation Very similar results 
have also been observed m connexion with cables 
insulated by impregnated paper There is now a very 
large amount of evidence which supports the view 
that the breakdown is due to the presence of air 
bubbles in the dielectric It u found that when the 
voltage applied to the cable or condenser is increased, 
then at a certain voltage, called the critical or lonisa 
torn voltage, the power taken by the cable suddenly 
begins to inoreaae rapidly The assumption is usually 
made that if the dielectno be worked below the 
•entioal voltages then ionisation of the enolosed air 
cannot take plaoe The authors show both by ex 
penment and theory that this is not the oase They 
■explain some of the phenomena obeerved by recalling 
the experimental results obtained by Lord Rayleigh 
and others on the electrical properties of thin layers 
of air It is known that however elose together two 
electrodes are in air at atmospheric pressure, then 
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ionisation does not ensue unless the voltage exceeds 
a number whioh is approximately 330 They utilise 
this theorem in the design of oondensers Instead of 
increasing the thickness of the dieleotnc, they build 
it up of a large number of thin sections in senes in 
such a way that the voltage across any one section 
does not exceed that required for ionisation The 
same effect can be produced by placing isolated con 
ducting layers (interleaves) in tne dielectno Great 
advantages are stated to accrue from this method of 
conetruotion 

Hydrazine Hydrate Solutions — The concentra- 
tion of hydrazine hydrate solutions, whiph usually 
contain less than 30 per oent of available hydrazine, 
has hitherto been a matter of considerable difficulty, 
but a simple method of concentration is described by 
Hurd and Bennett in the Journal of the American 
Chemxcal Society for January The hydrazine hydrate 
is mixed with a quantity of xylene and heated until 
the xylene has distilled away The amount of xylene 
used determines the concentration of the residual 
hydrazine hydiate solution, and solutions containing 
up to 95 per cent hydrazine hydrate can be prepared 
in good yield at one distillation The aqueous portion 
of the distillate contains a small quantity of hydrazine 
which may be recovered Toluene may be used in 
place of xylene but is less efficient , benzene is quite 
unsatisfactory Attempts were made to prepare 
hydrazine by treating its salts with sodamide, calcium 
carbide and aluminium carbide With the two latter 
substances the dosired reaction did not proceed, while 
sodamide reacted explosively unless diluted Ihe use 
of hydtoearbons as reaction media caused the leaction 
to proceed less violently but only negligible yields of 
annjdrous hydrazine were obtained 

Artificial Analogue of Rubber — The in 
vestigation of the problem of the chemistry of 
rubber by Staudinger and his school has been com 
plicated in the past, on the natural side by the very 
great susceptibility of caoutchouc to oxidation and 
on the synthetic side by the fact that the synthetic 
caoutchouc produced by condensation of the hydro 
carbon isoprene may have a veiy different structure 
from the nature! material owing to the possibility 
of molecules uniting together into complex three 
dimensional systems A new approach to the sub 
jeot is described by Prof Staudinger in the January 
Benchte (vol 02 pp 241 203) Instead of isoprene, 
the aromatic compound styrene is condensed This, 
being a benzene derivative cannot furnish a true 
caoutchouc, but the condensed produot which it gives, 
polystyrene , may be regarded as a model ’ of the 
natural substance and can be accurately investigated, 
since its constituent gioups can link together only in 
one single chain An interesting discovery is that if 
the condensation is earned out at high temperature*, 
for example, 240° C , the produot is relatively simple, 
being composed of some thirty units, whereas if the 
styrene is condensed slowly at ordinary temperatures 
it yields a very complex, colloidal substance, composed 
of some hundred thousand units, Mid resembling 
natural caoutohouo All intermediate degrees of 
complexity are obtainable by varying the temperature 
and the tame of condensation, and at any temperature 
the produot obtained is a complex mixture of numerous 
members of a senes, comparable with the senes of 
natural paraffins , the most highly condensed pro 
ducts, and these only, resemble caoutohouo in vis 
cosity, and in elastio and swelling properties Prof 
Staudinger concludes that natural caoutohouo is built 
up on a similar plan to polystyrene, and that it 
contains long chains of some thousand molecules of 
the unit * polypreae,’ [CjHJ, 



March 23 , 1920 ] 


NATURE 


473 


Gravity Expedition of the U S Navy 

By Dr F A Vening Meinesz 


F the course of 1928 an invitation from the Carnegie 
Institution of Washington was received and 
accepted to go to the USA with the apparatus for 
maritime gravity survey of the Netherlands Geodetic 
Commission The U 8 Navy, having received a 
communication on this subject from the International 
Umon of Geodesy and Geophysics, wished to organise 
an expedition for determining gravity in the Gulf of 
Mexico and the Caribbean Sea The Secretary of the 
Navy, the Hon Curtis D Wilbur, designated the 
Naval Observatory for making the arrangements 
The expedition took place in the autumn of 1928 
It consisted of the U S Submarine S 21, on board of 
whioh the observations were made, and two surface 
ships, the U S Eaglet 35 and 6 $ The expedition was 
under the command of Lieutenant T L Nash, Captain 
of the U 8 Eagle 35, while Lieutenant J L 1 isher had 
command of the U S S S 21 , officers of the submarine 
were Lieuts F S Hall, F D Hamblin, and A R 
Sodergren The scientific staff on board the <S 21 
consisted of Dr Fred L Wright, of the Geophysical 
Laboratory of the Carnegie Institution, Mr Elmer B 
Collins .principal scientist of the Hydrographio Offico 
of the U S Navy, and myself 
The expedition started from Washington op Oct 2 
and completed the following schedule 

. .... Number of 

Amv ® Observations 

imptun Hoadu 0 

y West 3 




Oot 10 Key west 
Oct 19 Galveston 

Oot ^9 Key West 
Nov S Guantanamo 
Nov 15 St Thomas 
Nov 21 Guantanamo 


Oot 


8 Key W 
14 Galvea 


t 23 W eat Key via Mississippi 
Delta 

Nov 2 Guantanamo (Cuba) via 
Bartlett Deep 

Nov 9 St Thomas da Naree 


In addition observations were made in all the har 
hours, of which Hampton Roads Guantanamo, San 
Juan (dunng trip from Guantanamo to St Thomas), 
and St Thomas, wore gravity stations, which have 
not been occupied before The total number of new 
stations amounted therefore to 49 
The pendulum apparatus was mounted in the 
central control room of the ship , this was a favourable 
spot for making the observations, as it is near the meta 
centre of the ship, so that the rolling and the pitching 
cause only small translations of the apparatus The 
apparatus is hung m gimbals, which makes it possible 
to work it even if the rolling or pitching is very great , 
a few observations have been made with a roll of 7° to 
both sides of the vertioal , and with a slight modification 
of the gimbals it is hoped that in the future observe 
tions may be made with still larger angular movements 
In this way it was often possible to work at periscope 
depth During the return however, from Quanta 
namo to Washington the Atlantic was so rough near 
Cape Hatteras that the two observations which had 
been planned above the top and above the bottom of 
the continental slope could not be made, as the ship’s 
movement at 100 feet depth exceeded the limit of 7° 

The apparatus used has been constructed at the 
workshop of the Meteorological Institute at De Bilt 
(Holland) by the chief mechanic L M van Rest , 
begun in 1925, it received its final shape m the spring 
of 1928 by the learrangement of the photographio 
recording apparatus It oonsists of a pendulum 
apparatus and a recording apparatus, combined in 
one unit hung m gimbals 

The pendulum apparatus contains three half seoond 
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pendulums swinging in the same plane , in order to 
avoid magnetic influences brass pendulums are used, 
although of course their temperature constants are 
great An insulating cover roducea the changes of 
tomperaturo inside the apparatus As however, the 
central conti ol room of the U 8 S S 21 showed less 
variation of temperature than the control rooms of the 
submarines with which I marie previous v oyages the 
temperature inside the apparatus was likewise more 
stable it seldom showed greater fluctuations than a 
few hundredths of a degree 

Tho pendulums are not recorded separately but 
combined in two pairs For each pair tho diffei once of 
the angles of elongation is recorded and this angle may 
be considered ns the angle of elongation of a fictitious 
pendulum of the same period as the original pen 
duluma Itcanbeshown- and this is the fundamental 
pnnciplo of this method for determining giavity at sea 

that the movement of this fictitious pendulum is 
free from the principal disturbing effect of the ship s 
movements the effect of the horizontal accelerations 
The records of the two pairs which thb apparatus 
provides are therefore nearly regular , there remain 
only small disturbances by the vertical accelerations of 
the apparatus and by the tilt of the swinging plane 
The first is practically eliminated by taking the mean 
pendulum period over a sufficiently long penod of 
observation for this purpose half an hour is more 
than enough 1 he second makes it necessary to apply 
a certain correction to the result which can easily be 
computed if the tilt is known The apjiaratus is 
therefore piovided with an auxiliary pendulum which 
can wo\o in a plane perpt ndicular to the swinging 
plane and m damped in order to prevent its proper 
oscillations The position of this pendulum with 
regard to the apparatus is recorded this < orrection 
amounts only to a few emits m the seventh decimal 
place of the second if the tilt is small for example not 
more than 10 , the girabal suspension easily keeps it 
below this limit 

Bosides the records which have been mentioned, two 
others are made one of the temperature inside the 
apparatus and another of the middle pendulum alone 
This last record ib necessary for computing the reduo 
tion of the pendulum jienods to infinitely small 
amplitudes it is irregular because the movement of 
each pendulum is strongly disturbed, but as it is only 
used for the computation of a small reduction, this 
gives no special difficulties for the computations 

The records are provided with two series of time 
marks by means of two shutters, which are actuated by 
electrical circuits opened and shut by two chrono 
meters Each shutter passes during a fraction of a 
second before the light source which is used for re- 
cording purposes 

The rate of these chronometers is found by taking 
wireless time signals , during the recent voyage the 
signals of Annapolis were used Reception was 
effected by means of an auxiliary chronometer, 
provided by the Naval Observatory at Washington, the 
rate of which hail been strongly deranged , so that every 
65 seconds a full second coincidence could be observed 
with the signals, of which the rhythm is the same as of 
mean time These coincidences were observed by ear 
through the well known method of putting the contact 
of this ohronometer m senes with tne telephone of the 
wireless The appearances and the disappearances of 
the signals in the telephone have both been used 

The rates of the ohronometers have been satis- 
factory, so that the uncertainty resulting from the fact 
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that the rate during the observation may deviate from 
the mean rate deduced from the time signals mil 
probably not amount to more than 2 or 8 miQidynes in 
the result for the giavity 

The piogramme of the expedition was chosen with 
an eye to the numerous geophysical and geological 
problems in that part of the earth s crust We may 
mention the question if lsostasy prevails in the Gulf of 
Mexico in general and near or above the Mississippi 
delta, further, the problem of the Bartlett Deep south 
of East Cuba and the Hares Deep north of Porto Rico , 
the question of isostaey in the Caribbean Sea and in 
the Atlantic between Cape Hatteras and the West 
Indies, and lastly, the gravity field above the con 
tmental slope for that part of the coast of North 
America 

Thanks to the whole hearted co operation of 
Captain Fisher, who ordered all the dives necessary for 
the measurements, this programme was fully aceom 
phshod This involved a groat deal of diving, often 
several times a day — once even five times in seventeen 
hours — which meant an additional strain for every 
body The helpful assistance of the captain, officers, 
and crew during the whole voyage in all circumstances 
may here be thankfully acknowledged 

Besides the pendulum observations a great number 
of soundings wore taken 1 he submarine was provided 
with the sonic depth finder of the U 8 Navy which 
has given excellent results , not only during sub 
mergence, but also at the surface soundings were 
possible so that the whole route could be covered 
Over the ooean deeps the soundings were taken at 
short intervals so that a detailed profile could be 
obtained 

The results of tho gravity observations were pro 
vnuonally computed during the voyage, and at tho 
same tune the isostatic reductions of the stations weie 
made at the bureau of the U 8 Coast and Geodetic 
Survey so that tho complete provisional results were 
available a few days after the return of tho exjiedition 
The final computations are now being made at the 
Naval Observatory at Washington Pending these a 
definite interpretation is not advisable but a few 
remarks concerning the provisional results may be 
given It is not probable that the final results will 
ohange these conclusions 1 

The Gulf of Mexico has shown a curious positive 
anomaly of about 60 nullidynes over nearly its whole 
extent , only north of Yucatan it is somewhat less but 
the anomaly is still positive Towards Key West and 
Galveston this anomaly disappears Returning fiom 
Galveston to Key West a special sei les of observations 
was made over tho Mississippi delta in two profiles 
perpendicular to the contour lines of the sea bottom, 
in order to investigate the lsostatio equilibrium of the 
earth a orust in that neighbourhood It might be 
thought likely that deviations of equilibrium would 
occur because of the great load of material deposited 
by the m e r m the Guff, but the results have not given 
any evidence m this direction The slight positive 
anomaly which has been found seems lather to be in 
accoi dance with the general trend of anomalies in the 
Gulf, so that there is no reason to bring them in 
connexion witl the delta and to assume a lag m the re 
establishment of equilibrium 

A second result of importance has been found over 
the Naros Deep, north of Porto Rico It is ra harmony 
•with the few values observod m that part during my 
former cruise with the Dutch submarine K XIII from 
Holland via Panama to Java It shows great depar 
tures from isostatic equilibrium, which probably may 

1 All the anomallra mentioned In thl» paper have been derived from 
gravity value* which are Uoatatleally reduced according to the method 
of the II S Coast and Geodetic Survey 
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be ascribed to stresses working m the earth • crust m 
connexion with the formation of the deep Over the 
deep is a great deficiency of gravity , before reduction, 
it wets more than 300 miUidynee, and after isoatatio 
reduction about 100 milhdynes North and south of 
the deep the anomaly after isostatic reduction is 
small , north of the deep it is slightly positive (± 20 
milhdynes), and south of it on the north coast of Porto 
Rico slightly negative ( - 10 md) The gravity in 
Porto Rico is yet unknown, but the U 8 Coast and 
Geodetic Survey is planning an expedition for supply- 
ing a senes of land values m connexion with the results 
of the expedition, and a few stations on the island will 
be occupied so that in a short time the continuation of 
the gravity field through Porto Rico will be known 
The importance of this land gravity expedition is 
obvious , it will complete the data which have been 
found South of the island, positive anomalies of 
about 40 m d have been found, as has also been the 
case throughout the whole part of the Canbbean Sea 
whioh has been crossed Summing up these results, 
we see that apparently the great deficiency of gravity 
above the deep is not accompanied by consider 
able positive anomalies m the neighbourhood, unless 
the values on Porto Rico should reveal any suoh 
anomalies 

Anothei result worth mentioning in connexion with 
the deep is that two stations north of the island of 
Haiti ljoth situated to tho west of the Nares Deep, 
likewise show great negative anomalies ( ± 1 20 m d ), 

and even farther to the west, in two stations north of 
East Cuba, the anomaly is still negative ( ± - 40 m d ) 
This seems to indicate that the stresses in the earth s 
crust which are causing the Nares Deep are not 
limited to tho region of tho deep itself, but continue 
much fai thei to tho west The topography itself does 
not reveal this 

lhe values of gravity found above the eastern part 
of the Bartlett Deep, south of East Cuba, show smaller 
anomalies after lBOstatie reduction than the Nares 
Deep the greatest negative anomaly above tho deep 
is 61 m d , while most of the anomalies found to the 
north or the south of the deep are less than +2Smd 
This gives the impression that the stresses m this part 
of the crust are smaller than those near Porto Rico 

Lastly, we will mention the results found in the 
Atlantic Ocean on the way back from Guantanamo t-o 
Washington The thro© stations above deep water, 
which are all situated near the bottom of the conti 
nental slope show BmaU positive anomalies of about 
+ 10 m d whi< h contrast with the value of - 28 in d 
in Crooked Island Passago at the top of the slope and 
with the values found along the part of the Atlantic 
Coast to the south west of Cape Hatteras by the 
U S Coast and Geodetic Survey, which are likewise 
negative , their mean value is - 24 m d We find here 

an analogous result although somewhat less pro 
nounced, to that found m 1926 by the K XIII on the 
wost coast of Central and North America between 
Panama and San I raneisco In the latter case the 
values above the top of the slope were about normal 
and those above the foot positive, with amean value of 
about 65 md , the difference between the values 
above the top and the foot of the slope has the same 
sign, but is laiger on the west coast than on the east 
coast 

Without wishing to enter into a premature unerpre 
tation of these results, we may mention two points 
First, it seems difficult to explain these uostatio 
anomalies by a different location of the compensation 
masses from that assumed for the isostatic reduction, 
so that we appear to be forced to accept a deviation of 
equilibrium on these coasts Secondly, an explana- 
tion of these disturbances of equilibrium on the west 
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coast fay a westward drift of the American continent 
and a corresponding pressure on the ocean floor, 
seeing not in harmony with the results which have 
now been found on the east coast , in this case the 
reverse might be expected — a negative anomaly 
above the toot of the continental slope behind the 
moving continent 

Before and after the expedition, base observations 
were made with the apparatus both in the gravity base 
station, Washington, of the U S Coast and Geodetic 
Survey, and m the Netherlands gravity base station, 
De Bilt These observations provide, therefore, a new 
cheek on the comparison of Washington with the inter 
national base station Potsdam The final oomputa 
tions and the application of the final corrections of the 
time signals have to be awaited before any conclusions 
will be possible 

The expedition has doubtless meant an important 
step for geodetic and geophysical science because of 
the immediate results of which a short sketch has been 
given in this article, but still more because of future 
possibilities should the U S Navy continue this 
research Results of great importance and extent 
might then be expected The expedition has been 
made possible by the co operation of the U S Navy 
with the Carnegie Institution and the Dutch Geodetic 
Commission Sincere thanks may be expressed to the 
Secretary of the U S Navy, the Hon Curtis D Wilbur, 
to Admiral Hughes, Chief of Naval Operations, to 
Admiral Leigh, Chief of the Bureau of Navigation , 
also to Captain Freeman, Superintendent of the Naval 
Observatory, for his indefatigable work in preparing 
the exjxxhtion 

Personally, I wish to acknowledge the kind re 
ception accorded me everywhere, m Washington, in 
naval as well as m scientific circles, on board theU B S 
H 21 and the other ships, and ashoio m the different 
ports which havo been touched, where the naval 
authorities or, in St Thomas, the Governor of the 
Virgin Islands, gave me a most cordial welcome 


Zoological Exploration of Mongolia 

TN the summer, 1928, the Russian Academy of 

Sciences sent a zoological expedition to Mongolia, 
under the direction of A Y Tougarinov, who gives 
a short preliminary account of it in Pnroda, No 12, 
1928 The problem of the expedition was the study 
of the Mongolian fauna to the east of Urga, a region 
which so far had not been zoologically investigated 
The expedition took the route south-east of Urga 
Plains, with occasional chains of comparatively low 
mountains, or individual peaks, distinguished by ex 
treme poverty and uniformity of fauna, stretch east 
of Urga practically to Hingan 

The expedition was astonished by the great numbers 
of Mxcrotus brarxdlx, whose ooloiues stretoh for tens 
of kilometres There are no large mammals, with the 
exception of rare antelopes , at times colonics of 
tarbagans were met The characteristic birds are 
Halwectua leucoryphu s, Hutco hemdaatus, and the 
desert larks Suoh poor landscape stretches up to 
Hingan, and only after 00 kilometres Is a change 
observed Owing to the humid conditions, the semi 
desert? is gradually transformed into a steppe, the 
herbaceous oarpet is thicker, gramineous plants and 
other densely leaved steppe grasses are predominant 
A grassy steppe takes the place of the xerophytio 
flora. The representatives of desert, suoh as the 
sand grouse, disappear, and dwellers of steppe and 
forest begin to appear, whioh shelter m the elm forests 
of the valley of Chalhin gol Representatives of 
Manchurian fauna suoh as Xanthopygxa tricolor, Pxcp 
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serxcea, Circus melanoleucus are met with The 
expedition observed a groat flight of birds across 
Chalhw gol, the species being characteristic of taiga 
and the tundra of eastern Siberia It may be assumed 
that hero around Mongolia and along Hingan lies 
the migratory route of east Siberian birds, the ongm 
of which is known to have been m the south east 
of Asia 

8umming up the character of the explored region, 
it may be said that besides the Mongolian and 
Manchurian provinces mentioned, the rest of eastern 
Mongolia may be considered as one district, the chief 
characteristic of which is tho predominance of central 
Asiatic fauna Senes of species characteristic and 
usual to regions south of Urga are absent (for example, 
Podoces henderaont, Accentor fulveacena, Etnbcrxza 
godle wtiku ) Their absenco cannot always be explained 
by the lack of suitable habitats The Turanian 
elements and the forms of the southern Palesarctic are 
also absent All this leads to the conclusion that 
recently the country has been exposed to conditions 
which have lmpovemihed the fauna and hindered 
the spreading of forms from oast and south The 
extreme desert state and the xerothermio climate were 
probably tho required conditions 


University and Educational Intelligence 

Cambridge — Dr N E Goldsworthy, of Clare 
College, has been elected to the John Lucas Walker 
studentship for three years This studentship was 
founded for tho furtherance of original research in 
pathology and is of the yalue of £300 a year for three 
years 

Smith’s prizes have been awarded to H D Ursell, 
of Clare College and J M Whittaker, of Trinity 
College Rayleigh prizes liaye been awarded to J 
Hargreaves, of Clare College, J G homple, of St 
John’s College, and S Vorblunsky, of Magdalene 
College 

Edinburgh — At the mm ting of the Senutus held 
on Mar 14, it was announced that His Royal High 
ness Prince Goorge has consented to visit the Uni 
versitv on May 15 to open tho now Department of 
Zoology 

At the same meeting the Senatus resohod to offer 
the honorary degree of doctor of laws to the following 
among others Prof E S Goodrich, Lmacre professor 
of zoology anil compniatno anatomy, University of 
Oxford Prof A V Hill Foulerton research professor 
of the Royal Society , Prof C K Inghs, professor 
of mechanics and applied mechanics, University of 
Cambridge Dr A t 1 Laurie, formerly principal of 
Heriot YVatt College, Sir James Walker, emeritus 



Lavington 

Manchester — Sir Ronald Ross, Director in Chief 
of the Ross Institute and Hospital for Tropical Dis 
eases, the discoverer of the fife history of malaria 
parasites in mosquitoes, is among those on whom it 
is proposed to confer the honorary degree of D Sc on 
May 15 

St Andrews — H R H The Duchess of York 
has signified her willingness to be present at the 
opening on June 28 of the Graduation Hall gifted to 
the University of St Andrews bv James Younger, of 
Mount Melville, St Andrews, and Mrs Younger 
After performing the opening ceremony. Her Royal 
Highness will receive the honorary degree of doctor of 
laws 
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Phot C E Wbathebbubn, of Canterbury College, 
Christchurch, New Zealand, has been appointed to the 
chair of mathematios in tho University of Western 
Australia. 

Applications from medical women are invited for 
the William Gibson researoh scholarship, value £262 
per annum, and tenable for two years Iho applies 
tions should reach the Secretary, Royal Society of 
Medicine, 1 Wnnpole Street, W 1, by June 1 at 
latest 

The sixth vacation course in terrestrial and aonal 
photogrammetry will be hold at the Technical 
Physical Institute of the University of Jena on 
April 8-20 Practical work will be arranged m con 
noxion with tho lectures, the necessary apparatus 
being provided by Messrs Carl Zeiss Particulars 
oan he obtamed from A Ki ainer, Schutzonstr 72 
Jena 

An election to Beit fellowships for scientific research 
will take place in July next Tho latest date for the 
receipt of applications is April 10 Toims of applies 
tion and all information respecting the fellowships 
are obtainable by letter from the Rector, Imponal 
College of Soience and Technology, South Kensington, 
S W 7 

The Board of Fdueation is again prepared to receive 
applications for full time studentships from teachers 
of not less than fi\ e years' standing, desiring financial 
assistance in order to attend approved full time 
courses of advanced study at universities or other 
institutions at homo or abroad The amount of grant 
will not exceed £100 for an academic year The 
Board is also piepared to oonsider proposals involving 
travel or the practical study of industrial conditions 
connected with the teaching of technical subjects 
Applications for the year 1929-30 should be made as 
soon as possible Further information oan be obtamed 
from the Board of Education, Whitehall, London, 
8 W 1 

A scientific survey of secondary education in 
England and the United States has been initiated by 
the Division of Secondary Education of the University 
of Pennsylvania with the oo operation of committees 
m both countries The English committee, of which 
Dr Cyril Norwood (Hariow) is chairman and Mr 
C W Bailey (Holt School, Liverpool), secretary, met 
on Mar 9, and in the light of information given by 
Prof E D Gnzzell, of Pennsj Ivania, who is spending 
the year m England and has already accomplished 
much preliminary work, approved a scheme basod 
on the selection of some fifty representative schools 
Many of the problems confronting secondary educa 
tion to day are common to both oountnes, and this 
joint inquiry should prove helpful The rapid 
growth since the War m the numbers of schools and 
pupils has been accompanied by the creation of new 
types of school and modifications of the old to meet 
ohanged conditions, and there has been an enormous 
amount of research and experimentation in this field, 
of which the joint survey will doubtless take cognis 
anoe Of special interest at the present time are the 
numerous important researches rooentiv conducted 
under the auspices of the Iowa Research Conference 
on Commercial Education, the survey of secondary 
commercial education in Minnesota and other studies, 
described m the report for 1927-28 of the United 
States Commissioner of Education, designed to con 
tribute to improvement of instruction in commercial 
departments of secondary, normal, and collegiate 
schools 
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Calendar of Patent Records 

March 34, 1803 — To Richard Trevithick, one of the 
greatest of British engineers and inventors, we owe 
the introduction of the high pressure steam engine, a 
patent for which was granted to him, m conjunction 
with Andiew Vivian, on Mar 24, 1802 The specific** 
tion describes also a steam carnage to which at that 
Dime Trevithick attached considerable importance 
though he abandoned it after a few years of not 
very successful experiment The first locomotive to 
run on a railway was, however, the outcome of these 
experunents This was constructed by Trevithiok, 
and ran at the Pen y darren Iron Works near Merthyr 
Tydfil for a few months in 1 804 

March 35, 1840 — The commercial success of eleotro 
silver plating was founded on the patent granted to 
Georgo Richard Elkington and Henry Elkmgton, of 
Birmingham, on Mar 25, 1840 The idea of using 
the double cyanide of silver and potassium was due to 
John Wright, a Birmingham surgeon, who had been 
working independently m the same field, anil, arriving 
m London to secure patent rights for his process, met 
Georgo Elkmgton, then engaged on the preparation 
of his patent specification The two agreed to work 
together, and on the satisfactory demonstration of 
Wright s process, this was incorporated into the 
Elkingtons' specification 

March 37, 1886 — The first commercial process to 
utilise successfully the action of diastase on starch m 
breadmakmg was employed m the making of ‘ Ber 
maline ’ bread, under a patent which was granted to 
John Montgomerie of Lanark on Mar 27, 1880 

March 38, 1764 — A step was taken towards the 
machine production of lace by the j latent granted to 
Thomas Moms and others on Mar 28, 1704, for a new 
machine which is to be fixed to a stocking frame for 
making oilett holes or network m silk, thread, cotton, 
or worsted, as mitts, gloves, hoods, aprons, hand- 
kerchiefs, and other goods manufactured 011 stocking 
frames ” The idea of the new machine seems first to 
have occurred to a stocking maker of Mansfield named 
Butterworth, who, with the object of having a machine 
made, confided it to John Betts, a smith Betts, 
however, obtaining financial support from Thomaa 
and John Moms, hosiers, of Nottingham, took the 
invention to London, where the patent was granted m 
the joint names of the Morrises and Betts The patent 
was afterwards assigned to John Moms, and the inven- 
tion was successfully applied in Nottingham, the knit- 
ting industry of which reaped considerable benefit 
from its introduction 

March 38, 1787 — During the last few yearn of the 
eighteenth century, many oxperunents were made m 
England, America, and Franco in the application of 
the steam engmo to navigation Amongst these, and 
tho first to receive a practical trial m the United 
States, was tho invention of John Fitch, who was 
granted a patent by sjiecial Act of Assembly for the 
State of Pennsylvania on Mar 28, 1787 A steam- 
boat, according to Fitch s specification, moved by 
twelve oars or paddles working perpendicularly after 
the manner of the paddle of a canoe, six paddles 
entering the water as the remaining six are raised, 
was built m Philadelphia, and ran on the River 
Delaware in 1788 carrying more than thirty persons 
a distance of 20 miles in 3 hours 10 minutes 

March 38, 1907 — The Control pillar or 1 joy stick * 
in almost universal use in aeroplanes was the invention 
of Robert Esnault Peltene, who was granted a French, 
patent on Mar 28, 1907, in which an aeroplane with 
warping wings and elevators controlled by one lever 
was for the first time described A corresponding 
English patent was applied for in January 1908 
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Societies and Academies 

London 

Institute of Metals, Mar 13 — P Ssldau Special 
properties of eutectics and eutectoid alloys in binary 
metallic systems As regards hardness and electrical 
resistance, the eutectio occupies an abnormal position 
on the property composition curve, even in drastically 
annealed alloys For coalescence to occur, an excess 
of one of the phases is necessary — F Hargreaves and 
R J Hills Work softening and a theory of inter 
crystalline cohesion For work softening there must 
be more than one phase present and, roughly, both 
constituents must undergo spontaneous annealing 
after working at air temperature A theory of inter 
crystalline cohesion is outlined Briefly, it postu 
lates the existence of a transition zone between two 
orientations Work hardening and work softening 
are identical phenomena concerning the early stages 
of the latter The pronounced softening caused by 
heavy working is attributed to interphase boundary 
action and the retention of the individual phases in 
a quasi viscous condition — P J Durrant The con- 
stitution of the cadmium rich alloys of the system 
cadmium gold The constitution of the alloys of 
cadmium and gold from 0 to 48 atoms per cent of 
gold has been reinvestigated by thermal and micro 
graphic analysis Saldau’s equilibrium diagram, 
published in 1916, has been modified A new area 
of solid solution has been detected (phase III) which 
hos in the field described by Saldau as containing 
ft +y This solid solution undergoes two polymorphic 
changes — one at about 600° C, and the other at 
about 376° (' , the latter being analogous to the change 
in the ft phase of brass at 400° C No evidence was 
obtained for the existence of the compound AuCd, at 
the liquidus, but the form of the equilibrium diagram 
suggests the existence of two compounds, Au,Cd s and 
Au,Cd„ both of which are much dissociated at high 
temperatures — Marie L V Gayler and G D Preston 
The age hardening of some aluminium alloys hive 
typical aluminium alloys containing copper, mag 
neeium silicide, or both, have been examined Changes 
m density and lattice parameter which take place 
during ageing suggest that precipitation from solid 
solution takes place X ray analysis shows also that 
the crystals themselves are in a disturbed state, 
which is gradually relieved by further ageing at high 
temperatures The increase in electrical resistance on 
ageing corresponds to this distortion of the space 
lattice of the solid solution, caused by the presence 
of minute particles due to the decomposition of the 
solid solution — Clement Blazey Brittleness m 
arsenical copper (2) Under certain conditions, about 
0 004 per cent of bismuth can produce a susceptibility 
to bnttleness The conditions are plain melting 
under charcoal of arsenical copper of the quality 
used, followed by poling and the addition of bismuth 
before casting The addition of phosphorus after 
bismuth destroys the susceptibility or it may be 
removed by remeltmg — W Hume- Rothery and E 0 
Rountefel! The system magnesium zuic The 
equilibrium diagram of the system magnesium zinc 
has been investigated in the range 0 to 70 atomic 
per cent magnesium Particular attention has been 
paid to the structure of the solid alloys and the limits 
of solid solution in the various phases The compound 
MgZn,, discovered by Chadwick, and MgZn,, dis 
covered by Grube, have been confirmed A new 
compound, MgZn, has been shown to exist, and this 
also is of fixed composition It may be distinguished 
from MgZn, by means of Benedicks’ reagent The 
compound is formed at 364° C by a penteotio reaction 
No 3099, Vol 123] 


between MgZn, and liquid On the practical side, 
the present work shows that in elektron metal, and 
similar Alloys, any zinc present in excess of that 
contained in solid solution in magnesium will exist 
in the form of the new compound MgZn, and not, as 
previously supposed, as MgZn, 

Geological Society, Feb 20 — C A Matley The 
basal complex of Jamaica, with special reference to 
the Kingston district With petrological notes by 
F Highsm There is a basal complex of great thick- 
ness, unconformahly underlying Upper Cretaceous and 
Eocene rocks The ‘ granite and syenite ’ of the 
Survey — chiefly a granodionte— is an important 
plutonic member of the complex, and contributes 
abundant pebbles to overlying Upper Cretaceous and 
Eocene conglomerates Another plutonic member of 
the complex is a peridotit© of Harzburg type, now 
converted to serpentme The other inembors of the 
complex, many of which are found in a metamorphic 
condition, were originally sediments and volcanic 
lavas and tuffs The metainorphiHtn appears to be 
late Palaeozoic (Henyman) or even older No trace 
of fossils has been found in the complex Comparison 
is made with similar roiks in Cuba, Hispaniola (Haiti 
and Santo Domingo) Porto Rico, and the Virgin 
Islands With the exception of Porto Run, Jamaica 
now falls into line, as regards the presence of a pro 
Cretaceous basemont, with tho other islands of the 
Greater Antilles, although there is still want of agree 
ment as to the ages of the roiks of that basement 

Physical Society, Mar 8 — Ezer Griffiths and J H 
Awbery The dependence of the mobility of ions in 
air on the relative humidity The apparat us employed 
was a modification of Zeleny’s original method , the 
end of a wind channel being closed by a disc of gauze 
fitted with a guard ring through which a steady 
stream of air of definite humidity was pumjied The 
motion of the negative ions due to the action of the 
air stream was balanced by a counter potential 
gradient, and the mobility deduced from the critical 
potential required to produce a balance 

Leeds 

Philosophical and Literary Society, Feb 19 — W P 
Milne Three theorems on the cubic surface — A O 
Allen A simplified derivation of v Seidel's aberration 
formula — W H George X ray examination of 
insulin, edestin, and hemoglobins Only the powder 
method could be applied G W Brindley Distn 
button of charge on the carbon atom The F curve 
calculated for the carbon atom model does not agree 
quantitatively with the experimental curve Tho 
disagreement is most noticeable for large values of 
am » for whioh the theoretical curve is known with 
most certainty — H M Dawson and G Claxton The 
miscibility of phenol with aqueous solutions of electro 
lytes Tf S and O represent the molar concentrations 
of the phenol and the electrolyte in the aqueous phase, 
then for a wide range of C values the experimental 
results are accurately reproduced bv the formula 
S =SJ3 where A„ is the value of A’ for c - 0, and 
k is a constant which varies with the nature of the 
electrolyte The results suggest that the miscibility 
is not appreciably affected by tho mteriomc forces 
which are associated with the presence of the salt 
— C K Ingold and H Burton The existence and 
stability of free radicals The basis of the theory is 
the principle of electronic exclusion, which is also 
regarded as the radical cause of tautomensm — W H 
Pearsall Form venation in Ceratmm Hirundmella 
O F M Statistics as to its variation in size and 
form m Rostheroe Mere support the view that the 
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population ib composed of a single race of this species 
The form variation shows three phases, and an ex- 
planation of the changes m size is advanced, based on 
the differential rates of protoplasmic growth and cell 
wall formation — R G S Hudson On the lower 
carboniferous corals Orumastrcea and its distnbu 
tion in the north of Fngland The northern forms, 
with the exception of those from the D, zone, belong 
to other group* than that of Orionastrasa phUltpai or 
O placenta and have therefore been described as new 
s|>ecies and a structural sequence established 

Pakis 

Academy of Sciences, Feb 11 — G Charpy and L 
Jacque The reduction of the sulphates of the alkaline 
earth* m metallurgical operations From the experi 
moats described it is concluded that although it may 
be true that in certain metallurgical operations barium 
sulphate doe* not introduce so much sulphur into the 
casting as calcium sulphate, this is not due to a 
difference in the chemical properties of the two 
sulphates but to certain physical pec uhantic* more 
especially the fusibility of the slag — A Khintchine 
The law of laige numbers — S Serghiesco The 
number of loot* common to seveial simultaneous 
equations Charron A iiuioiis gyroscopic phene 
menon — E Huguenard and A Magnan \n apparatus 
for the compai ison of aerodynamical \ elocities round 
an aeroplane — Dussaud Apparatus for the blind - 
A Auric The ring of asteroids An examination 
of the distribution of the asteroids with respect to 
their distance from the sun loads to the conclusion 
that the asteroids do not (onslitute one homogeneous 
family but a mixture of two families differing in 
their ongui and thoir constitution The study of the 
distribution of the eccentricities and the inclinations 
of the orbits leads to the same conclusion — Thadie 
Banachiewicz The ellipticity of the terrestrial 
equator — Z Horik The wave expiation of behrfid 
inger — Vasdesco Karpen The equations of state 
and thermodvnamics Reply to some criticisms by 
M Versehaffelt B Decaux The measurement of 
very high radiotelegraphs frequencies by means of 
piezoelectric quartz oscillators A Travers and 
Nouvel The solubility of Mg(OH), at high tempera 
tures Special attention was given to the preparation 
of o pure magnesium hydroxide, and in the expert 
merits at high temperatures glass vessels were re 
placed bv copper flasks The solubility becomes 
inappreciable at 178’ C — Lespieau A heterocyclic 
diacetylene derivative Ihe interaction of the di 
magnesium compound of acetylene on symmetrical 
dichlormethyl ether gives rise to a substance the 
properties of which aro consistent with the formation 
of a ring comjioiind with eight carbon atoms and two 
oxvgen atoms in the ring — L Blanchard Some 
derivatives of cyclobutanol — Henri Moureu The 
tautomensm of the a diketones The two tautomeric 
forms of phenylbenzylglyoxal and of uhenylanisyl 
glyoxal — L Meunter and R Guyot The absorbent 
pro(>ertiPs of cellulose libras after treatment with 
formol in acid solution — J Savornln The artesian 
hydrogeology, hydraulics, and thermodynamics of the 
eastern Sahara — Ch Killian The development and 
biology of Ambro8inta Basmi — P J Shiwago The 
chromosome complex of the chicken and turkey - 
Jules Lefivre Bioenergetics anil its new laboratorv — 
C Levaditi and P Ldpine hxiierimental herpetio 
encephalitis of the ape 

Phaguf 

Czech (Bohemian) Academy of Arts and Sciences 
(2nd class, Natural Sciences and Medicine), J$n 11 — 
F E Voloiin A new ice pyrheliometer - F Cechura 
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Magnetio declination in Bohemia m 1925 5 The 
following communications of members of the 2nd 
class of the Academy were presented to be mcorpor 
ated in a jubilee volume in commemoration of the tenth 
anmversarv of the foundation of the Czechoslovak 
Republic — 1 B Brauner Some physiologico optical 
experiments — 2 B BydfovsW Symmetric mvolu 
turns of the fifth order — 3 E Cech Asymptotic corre 
spondences between two surfaces — 4 K Domin The 
hybrid* and the gardey forms of the genus Pttyro 
gramma- 5 J Hanui, A Jilek, and J Lukas Peru 
brom benzol aceton its iso mtroso compound and 
choxune — 8 J Hanus and J VofiSek The action 
of hydra/me hydrate on some unsaturated acids of 
the sene* C„H s „_ t O„ C.H*. t O a , 7 F 

Hasa The quality of butt and molton electrical 
weldings— 8 J Heyrovsk^ and S Berezicky The 
deposition of raduun and other alkaline earth metals 
at the dropping morcury c athode —9 I Honl-Ungarn 
PrcqiortiGs of bacteriophages — 10 R Kettner and F 
Slavik A new profile in Vlgonkian and Cambrian 
of lojfovice- 11 J Krepelka A study of perselemc 
and 12 V L&ska Hyetometry in mountamous 
countries Id B Nfcmec Immunity m plants 14 
M Pelliek Space rolling of a by jierbola on a congruent. 
Iiypeibolu -15 J Pelndr 3 he canc er of Micteru* and 
our clinic al exponenc e — 18 K Petr The < omposition 
ofbmarvqiiadraticforms — 17 V Posejpal Resonance 
spec tra and the Raman c ffoct — 18 C Purkyni The 
Carbomfc renis and Permian formations in western 
outskirts of Krkonolo (Uiant’s Mountains) 19 V 
Rostck^ Two articles on the study of c rystal pro 
pertios — 20 K Rychllk The extension of the idea of 
congruence — 21 J Stirba-Btthm and S Skramovsk^ 
Complex oxalates of scandium —22 V Trkal The 
equation of the wave propagation ui the wave 
mechanics and Hamilton s print lple 23 J Vilhelm 
Verdant and proliferous flowers of some plants — 
24 E Voto?ek-V Prolog The 3, 12 di hydroxy 
palmitic acid, a non sugar component of rhnmno 
c onvolvuhc acid —26 K Weigner Physical education 
respecting constitution and sex —26 J Wenig The 
structure of secondary envelopes of chords in 4 mmo 
cetee — 27 J Wenig A peculiar phenomenon m the 
abnormal giowths of incisor teeth of Rodentia — 
28 F ZAviika The translation of circular cylinders 
through a viscous liquid 

Fob 8— J Paroulek The action of liver and 
ligamentic tissues on the exogenic unc acid — J 
Schemer The lipoid nephrose — V Jedhika The 
pathogenesis and etiology of jiemicious ansemia — 
S Frit and Z Kobza The chemical composition of 
some Algie J Babifka The Bohemian Travertins 
- -B Brauner Analysis of water from the pond 
' Babylon ’ 

Washington, D C 

National Academy of Sciences (Proc , Vol 14, No 
12, Dec 15) —Raymond Pearl, Charles P Winsor, and 
Florence Barclay White The form of the growth 
curve of the canteloup (Oucumui melo) under field 
conditions Ihe growth of seedlings of this plant in 
the held as in the laboratory, without exogenous food 
and light, can be represented by a generalised logistic 
curve The experiments suggest that, to a first 
approximation, the rate of growth is identical whether 
the environment is constant or highly varied, that is, 
it is determined by the organism itself Pood from 
the soil, etc is only a means of prolonging its life — 
E T Bell Invariant sequences —A Adrian Albert 
(1) Nonnal division algebras satisfying mild assump 
tions — (2) The group of the rank equation of any 
normal division algebra — Morgan Ward Postulates 
for an abstract arithmetic — Einar Hllle and J- D 
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Tamarkln (1) On the characteristic values of linear 
integral equations - — (2) On the summability of 
Fourier series — G A Miller Groups involving a 
cyclic, a dicyclic, or a dihedral group as an invariant 
subgroup of prime index — Ancel B Keys The 
weight length relation in fishes It is shown statistic 
ally that this relation is given by {weight =con 
stant x (length)"}, whore n is between 3 and 4 Tho 
form of a fish changes during growth, and the paper 
gives a method of calculating the magnitude of the 
change - Gordon D Snell A cross over between tho 
genes for short ear and density in the house mouse 
The detection of one < rose over shows that the genes 
for short ear and density, although borne in a 
common chromosome are not at identical loci — 
Mildred S Moses and Chas W Metz Fvidence that 
tho female is responsible for the sex ratio in Scxara 
(Diptera) Rreeding shows that certain females are 
female producers and others male producers regardless 
of males with wlm h t hoy mate, fertihsat ion being by the 
first male used in mating — Chas W Metz and Mildred 
S Moses Observations on sox ratio determination in 
iS cwrni (Diptera) hex ratio is piobably determined 
by a simple Mendolian inheritance of a single pair of 
factors for which female producing females ore betero 
zjgous and male producing females and males are 
homozygous and recessive- John Warren Williams 
I ho relation between polarisation and association 
A development of Debve’s theory that association in 
liquids depends on the interaction of tho dipoles — 
L W Elder, Jr , and W H Wright pH measurement 
with glass electrode and vacuum tube potentiometer 
A quadrant oloctrometer is generally used with tho 
glass electrode for electrometric work with substances 
aflectod by platinum A vacuum tube potentiometer 
gives consistent results and the only precaution 
nocessary is that it must be set up in a dry atmo 
sphere -Carl Barus Chemical reaction in the 
interferometer U gauge -- P W Bridgman Resist 
ance and thermo electric phenomena in metal crys 
tals Bv an improved method of making single metal 
crvstals, it has been possible to cast from the same 
molt a number of single crystal rods of a wide range 
of orientation The general results indicate that the 
Kelvin Voigt symmetry law for thermal oml is an 
approximation The detailed paper is to appear in 
1‘roc Am Acad Sex Ronald W Gurney Angular 
distribution of intensity of resonance radiation It 
has lieen assumed that the emission of resonance 
radiation will be distributed at random in direction , 
this assumption seems to be unwarranted If the 
plane of polarisation of plane polarised light is rotated 
rapidly, consideration of the movement of the atomic 
oscillators shows that though the intensity along the 
beam is unaltered, in other directions it is modified 
This must be taken into account in intensity measure 
ments of resonance radiation — Stanley Smith Some 
multiplets of singly ionised thallium - J D Hanawalt 
The influence of the prosence of hydrogen on the 
D1IT X ray absorption edge of palladium Whether 
the hydrogen is occluded electrolytically or in a 
hydrogen furnace, there is X ray evidence of the 
presenoe of the chemical compound of formula Pd,H, 
with a face centred cubic lattice m which alternate 
grating pomtB are PdH molecules, the remaining 
points being occupied by Pd atoms ■ — Harlow Shapley 
Studies of the galactic centre (3) The absolute 
magnitudes of long jieriod variables -BP Gerasi 
movii! The absolute magnitudes of long period 
variable stars A period luminosity relation is ob 
tamed for a penod of 100 2150 days, mean absolute 
visual magnitude is - 2 3, for a period of 2 r >0 340 
days it is - 1 1, and for a period greater than 340 
days it is +03 
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Petrol 

TITHE problem of petrol arises in acute form 
once again, and the lay mind is finding it 
difficult to reconcile continually mcreasing pro 
duction of crude oil with, apparently, a directly 
proportional rise m price of its most valuable 
derivative As a purely economic consideration, 
petrol is not exactly a straightforward commodity 
to assess m terms of supply and demand, for the 
simple reason that this usually close relationship 
does not in this particular case express the con 
dition of the oil industry at any time When 
complicated by conflicting commercial and political 
issues, these confined to no one country, it is small 
w ondcr that a number of the less obvious controlling 
factors in the situation fail to bo appreciated by 
the public at large 

From the technical aspect, the data of the 
problem are quite clear Of a total world pro 
duction in 1928 of crude oil amounting to 182 
million tons, the United States accounted for 
127 millions, nearly 70 per cent , Venezuela, the 
next on the list, yielded 15 million tons, about 
8 per cent, Russia contributed 11J million tons, 
or about 6 per cent , Mexico, million tons, about 
3 per cent and Persia, the oil industry of which 
figures especially prominently m contemporary 
discussions m the British press, produced 5 million 
tons, or 2£ per cent (the figures are approximate) 
Thus all the remaining countries combined account 
for only 10 per cent of the total output, and the 
United States persists as the dominating factor 
m the industry, so far as resources and exploitation 
are concerned Incidentally, in spite of local 
‘ proration ’ agreements, that country continues 
to flood the market with some 385,000 tons of 
crude oil per day, a steadily rising figure Statistics 
can, of course, be made to prove practically any 
thing, but a sense of proportion born of a grasp 
of these data is tho first step m understanding the 
present petrol situation 

So many tons of crude oil output, however, do 
not constitute the barometer of the industry As 
E H Davenport has recently shown in a pamphlet 
entitled “ The Pnoe of Petrol ” (London (funeral 
Press), in order to appreciate the true economic 
position, the supply demand relationship of other 
important derivatives of crude oil must bo ascer 
tamed, since petrol is only one of a series of vital 
products to modern civilisation 

Now excluding paraffin and lubricants, fuel oil, 
a heavy residuum from crude oil distillation, has 
its own particular Boheme of economics Apart 
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from its enhanced use as a basis of ‘ oracked ’ 
derivatives, it ib essentially this oil of whioh we 
hear so muoh in competition with coal By no 
means an unimportant influence in the present 
petrol ‘ orisis ’ is this very item fuel oil, the market 
vicissitudes of which operate directly in response 
to fluctuations of ooal supply and demand There 
is a great deal of nonsense written about the 
antagonistic purposes of oil and ooal, but one thing 
is abundantly clear the two commodities, m so 
far as supply and demand are concerned, are as 
sensitively balanced in the world of fuel as any 
delicately poised beam in a laboratory 

If for any reason fuel-oil receipts drop in favour 
of other forms of thermal energy, the deficit must 
be spread throughout tho oil industry as a whole 
Since petrol is the most thriving product of all for 
which that industry is responsible, it must perforce 
shoulder its share — a lion’s share at that — of tho 
burden This means that the net profits on the 
sale of petrol tend to be lessened periodically by a 
fluctuating amount Since the oil companies with 
all then faults are at least financially sane, and 
realise better than anyone else what is the economic 
minimum at which petrol may be retailed to show 
a working profit on the total cost of their complete 
operations, not being philanthropists, they have 
perforce to pass on such fluctuations, either plus 
or minus, to the consumer , the latter is, after all, 
the only possible individual who can harmonise 
the contending factors But this is only one other 
aspect of the matter 

Whatever may or may not be the wisdom of 
amalgamations or ‘ combmes ’ as they have come 
to be known, monopoly, if this be implied and 
providing it be not abused, can operate m favour 
of the public by supplying standard commodities 
at standard or at least economic prices Any 
undercutting of such prices as may ensue, unless 
backed by resources constituting a serious menace 
to the major interests, will be local and short lived 
The public gains a penny here and there, but is 
soon forced back to acceptance of ‘ combine ’ 
prices, either through restricted operations of the 
external interests involved, or through ultimate 
failure of the latter to contest the market Should 
there be, however, a definite attempt at breaking 
monopoly by prolonged attack, supported by the 
formidable weapons of large resources of equally 
high quahty products, then competition runs keenly 
and the pubhc is undoubtedly the gamer during 
the phase of severe pnoe-cutting which ensues 
If taring this period natural resources were for 
any reason to decline, a truce might automatically 
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be called , but if, as is the actual case, resources 
increase at a rate whioh definitely establishes supply 
m excess of demand, then sooner or later the position 
has to be faced by the contending parties which, 
put briefly, means compromise or bankruptcy 
There must always be an economio limit, especially 
in petroleum undertakings, below whioh it pays no 
one to produce and distribute petrol, or any other 
commodity for that matter In the present circum- 
stances, both competition, heavily backed by 
adequate resources, and over production have 
helped to bring about the logical situation now 
being faced by producer and consumer 

The receDt increase m price of petrol m Great 
Britain is not an impetuous act of economic or 
political spito Its incidence is a direct outcome 
of a chain of circumstances the operation of which 
has all along been perfectly clear to the intelligent 
observer who is not content to accept at face value 
ex parte statements in the daily press 

The immediate post War price of petrol was, of 
course, excessive, but rendered inevitable by the 
difficult conditions of restabilisation of international 
trade, m which petroleum playod no unimportant 
part This price, however, did not last long, for 
despite an enormously increased demand for petrol 
since 1920, supplies more than kept pace, due not 
so much to over production of crude oil, but, as 
Davenport points out, to the economio operation 
of ' craokmg ’ in refinery process Thus, applied 
soience has had a direct hand in pnoe control, for 
perfection of cracking plants has led to considerably 
enhanced petrol yield per barrel of oil run to the 
stills, apart from influencing paraffin production, 
etc Hence the principal organisations responsible 
for producing and marketing petrol were able to 
take full advantage of pubhc demand, and to hand 
on to the consumer a small Bhare — m the shape of 
decreased price per gallon — of the success they were 
enjoying 

Then came, as it was bound to do, the Russian 
entry into the market To understand the full 
significance of this incursion, it should be recognised 
that, apart from any commercial or political pre- 
judice, petroleum emanating from the Russian 
fields is, technically speaking, of exceptionally high 
quality, a fact well known from the earliest days 
of the oil industry While this statement m no 
sense implies inferiority of competitive oils or 
products, the temporary exclusion of this fuel 
from European markets was something of a 
calamity Nothing but abundant resources and 
sound refining values could have re-established so 
quickly Russian oil in the world’s markets, to tho 
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extent of constituting that country the third most 
important producer last year Whatever may be 
the ethics of the case, there has been, an undoubted 
demand for Russian oil m Great Britain during the 
last few years, a demand which, in its growth, has 
forced the very issue to whioh we have referred 
A measure of the eoonomic situation created in 
1928 is to be found in the price of petrol in London 
prior to Government tax la OJd per gallon 
(ex pump) Anyone, even with the slightest 
knowledge of the technical side of the oil industry, 
knows that suoh a price is unsound and can never 
bear a proper ratio to capital outlay and cost of 
production, especially when it is remembered that 
from that figure transport charges and retailer’s 
commission must be deducted before the producer 
can reckon his profit Consequently, things were 
destmed to alter in any caso, and compromise 
between conflicting interests was an inevitable 
policy foroseen long before the fait accompli was 
realised The natural corollary to such compromise 
is the raising of the pnee of petrol to an acceptable 
economic minimum 

Jn the meantime, however, the Government made 
an imposition of 4 d tax per gallon of petrol last 
year, to which the retailer added \d as cost of 
collection Thus in London the price of petrol 
rose to Is 4 | d ex pump, or 1$ 5 Id (or more) in 
the provinces This, however, had nothing to do 
with the economic situation in the industry, though 
it may since have had some slight repercussion in 
the matter of decreased demand The price of 
petrol at the round figure of Is 6 d or Is 6 d , 
though possibly distasteful to the consumer, clearly 
left the mam problem of economic minimum un 
affected, and something was bound to happen to 
alter these conditions from the point of view of the 
well being of the industry as a whole The plain 
fact is that, until the recent increment of 2 \d per 
gallon was made by the industry on Mar 1, nothing 
had occurred to alleviate the serious position of a 
year ago , the addition of this increment is an 
expression of compromise between contending 
interests, or, m the absence of any specific agree 
ment at the moment, it is a measure of consolidation 
of the inevitable position which the industry must 
take up to ' put its own house in order ’ whatever 
may fall m the future Even now, it should be 
noted, the increase only brings the total price of 
petrol to is 2 Jd per gallon excluding tax it 
remains to be seen for how long that price will be 
considered adequate to the needs of a complex 
industry 

Petroleum, once exploited, is a wasting asslt 
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In the face of production on a scale never before 
achieved or even contemplated, it is difficult to 
forecast events , but anything which tends to 
promote its economio production and utilisation 
may be construed as a measure of conservation, 
and this cue it is the duty of the industry to foster 
If enhanced price of petrol is economically justified, 
as we believe it to be, then it will have the effect 
of strengthening the industry in a determination 
to prevent waste of this valuable commodity at all 
costs To this extent recent events have perhaps 
been beneficial H B M 


Practical Oceanography 

Science of the Sea an Elementary Handbook of 
Practical Oceanography for Travellers, Sailors, 
and Yachtsmen Prepared by Tho Challenger 
Society for the Promotion of the Study of 
Oceanography Originally edited by Dr G 
Herbert Fowler Second edition, edited by Dr 
E J Allen Pp xxm + 502 (Oxford Claron 
don Press , London Oxford University Press, 
1928) 15s net 

T HE Challenger Society has done well in issuing 
a new and revised edition of this well known 
and useful book, which lias been out of-print for 
some years, and tho new editor, Dr E J Allen, 
is to be congratulated on having retained the 
original character of the work, while bringing it 
abreast of modem progress Oceanography has 
advanced in several directions since tho War, and 
its progress has been due in no small measure to 
British work, though we have had no great oceano- 
graphical expedition devoted purely to such prob- 
lems, as tho Germans have had in tho Meteor 
expedition One would like to see Britain again 
taking tho lead in great oceanographical explora- 
tions, as befits her position as the greatest sea- 
faring nation Much of interest will no doubt 
come of the Discovery expedition, but this is 
necessarily tied down somewhat strictly to the 
investigation of the very pressing economic prob- 
lems arising out of tho exploitation of whaling 
May the “ Science of the Sea ” help in stimulating 
that interest in the problems of the ooean which is 
dormant m the heart of every Briton, and bring 
the time nearer when the purse strings will be 
loosened to enable Britain take her rightful part 
ui oceanographical exploration 

The book is addressed primarily to “ travellers, 
sailors, and yachtsmen,” to all those whom business 
or pleasure takes upon the great oceans, and it will 
prove of inestimable service to all suoh who wish 



484 


NATURE 


[March 30 , 1929 


to take part, m however modest a fashion, in the 
study of marine problems To those who ask, 
“ What can I do for ooeanography 1 ” this book 
supplies a sufficient and thoroughly practical 
answer It will be of interest also to others, to those 
who have no opportunity to do work at sea, but 
wish to learn about oceanographical problems and 
the methods by which they are studied Also, the 
student who is beginning to take up marine or 
fishery work will profit greatly by a careful reading 
of this book, which has the great advantage of 
being written throughout by practical workers of 
long experience and proved competence 

As we have said, the volume follows fairly 
closely the arrangement adopted in the original 
edition, and certain sections show little change, 
though all have been revised The chapters on the 
air and water have been completely re written, 
the former by Capt Brunt and Comdr Garbett, 
the superintendents respectively of the Army and 
Navy Meteorological Services of the Air Ministry, 
the latter by Mr D J Matthews and Dr W R G 
Atkins Both chapters are extremely well done 
Dr Atkins's contribution deals with the alkalinity 
of sea water, and given a full account — perhaps 
just a little difficult for the beginner — of the 
methods to be employed in determining the pH of 
sea water Mr Matthews describes in outline the 
mam current systems of the oceans, and gives 
eminently practical instructions for the use of 
hydrographical instruments and methods It 
might have been well to mention Lumby’s surface 
sampler which makes the collection of water 
samples from vessels under way much easier and 
more satisfactory than the old bucket method 
The definitive description of this instrument has, 
however, only just recently been published (Jour 
du Conseil, 3, 3, 1928) An interesting comment 
is made by Matthews on the echo sounding method 
of determining deptliR He rightly fears that the 
spread of this most valuable method will result 
in a serious decrease in the number of bottom 
temperatures and samples of bottom deposits col 
lected 

In the biological sections there is apparent a 
certain inequality of treatment — the fixed plants, 
for example, are dealt with in a very adequate 
manner by Mrs Weber van Bosse, while the fishes 
receive much less spaoe But one must admit that 
to treat of the fishes m a comprehensive way would 
have taken up practically the whole volume The 
section on phytoplankton, by Dr Mane Lebour, 
is new, and, though short, is admirably done 
Prof Stanley Gardiner has re written his fascin 
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ating and practical account of tropioal shore- 
collecting, and the seotion on fishing gear has been 
considerably strengthened Of great praotioal 
value is the chapter on the preservation of marine 
animals, by Dr Allen and Mr E T Browne — 
a subject on which expert advice is always 
welcome Prof D’Arcy Thompson’s charmingly 
written account of whales and seals — and sea 
serpents — will be of especial value to the ocean 
traveller 

The illustrations are on the whole good, with the 
exception of some of the small figures of plankton 
and benthomc animals The useful appendices of 
the original edition are retamed and expanded — 
a list of marine stations, of literature, of rccom 
monded firms for the supply of apparatus, and an 
outline biological classification The list of litera 
ture might have been extended with advantage 
One notes with interest and some surprise that the 
number of marine stations listed, in all parts of the 
world, amounts to more than one hundred The 
frontispiece is, most appropriately, a portrait of 
the late Sir John Murray, to whom the science of 
the sea owes so much 


Colliery Economics 

The Economics of Coal Mining By Prof Robert 
W Dron Pp vn + 108 (London Edward 
Arnold and Co , 1928 ) 10s 0 d net 

T HE subject of the above work is one of the 
greatest possible importance at the present 
momont when coal mining problems bulk so largely 
in the public interest Prof Dron has produced a 
very readable and very useful httle book in which 
most of the problems connected with the economics 
of coal mining are succinctly reviewed It comprises 
ton chapters namely, an introductory chapter, one 
devoted to mineral leases, two to valuations, the 
first of these referring to the valuation of a mineral 
property and the second to the valuation of an 
operating colliery , another chapter considers the 
economics of the development of a new undertaking 
another gives estimates of capital expenditure, 
another the cost of power production, whilst the 
final chapters are devoted to the organisation of a 
colliery, to co$l cleaning, and to legal considerations, 
the latter being devoted mainly to the questions of 
subsidence and trespass 

As might be expected from a oolhery engineer of 
Prof Dron’s knowledge and experience, the work 
is throughout of a high order , since, however, a 
large number of the questions treated of are of a 
distinctly controversial nature, few mining engineers 
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'will be found to agree with all Prof Dron’s -news, 
though a large majority of them will agree with the 
greater portion thereof 

When critically examined, the chapters on valua 
tion are probably the weakest m tho book, and give 
evidence of less clear thinking on this important 
subject than might perhaps have been expected 
from the author Thus, in the chapter dealing with 
the valuation of mineral properties, the author 
introduces a consideration of the costs of mining 
operations , such costs have, however, nothing at 
all to do with the case, because the value of a mineral 
property is determined solely by the consideration 
of the income which this property would yield and, 
therefore, the capitalised value of the mineral 
royalties In a previous chapter the author has 
considered the true meaning of royalty and quite 
correctly distinguishes between it and an occupa 
tion rent, and quotes the authoritative statement 
on tho subject from the Report of the Royal Com 
mission on the Coal Industry (1925), which shows 
that “ a rent is paid for the use of a thing which 
endures,” whilst “ a mineral royalty is paid for the 
purchase of the thing itself ” 

Prof Dron is, however, in error when he considers 
that the word royalty is a survival from Queen 
Elizabeth’s time The word was never used m 
this modern sense by medieval writers, and, in 
fact, its first use in this particular sense appears to 
date from the first half of the nineteenth oentury 
Prof Dron refers correctly enough to the decision 
about the year 1568, which assigned all mines ex 
cept royal mines to the owners of the land in which 
they occur, but he omits to, point out that the 
Crown never at any time even claimed the owner 
ship of or a royalty in respect of coal The dis 
tmotion 18 sufficiently important for Prof Dron to 
have directed attention to it It may also be 
suggested that the Scotch term ‘ lordship,’ whioh 
is the Scotch equivalent of royalty, should not be 
used without defining it for English readers 

Prof Dron has fallen into a curious arithmetical 
blunder in his footnote to p 31 in discussing the 
local rates payable by mineral owners in Scotland 
He states quite correctly that in Scotland the local 
rates on a colliery are payable approximately one 
half by the owner and one-half by the lessee, but 
goes on to Bay that m England and Wales, “ bo far 
as the writer Is aware, no part of the local rates is 
paid by the mineral owner ” Prof Dron’s state 
ment on the latter point should have been much 
more definite, and he appears to be unaware of the 
reason for this difference , in England and Wales 
the fixing of rates is based upon the well-known 
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statute of Queen Elizabeth’s time, which enacts 
that rates may be levied upon every occupier 
of coal mines, etc thiB statute has since been 
greatly extended and modified and other rates 
have been added, but the basal principle that 
the occupier is liable for the rates has never been 
altered 

In Scotland, on the other hand, the fundamental 
legislation which controls rating is contained in an 
Act of Queen Victoria’s time passed in 1854 , and 
although the general principle laid down in that Act 
is varied to some extent by the local Acts, its general 
effect remains, so that approximate! v one half of 
the rates is paid by the owners of the mine and 
the other half by tho occupiers Tho reason for the 
difference in treatment of mine owners m Scotland 
and England is thus quite clear 

Prof Dron’s error, which has boon referred to 
above, is in his calculation of the amount of the 
local rates payable by r mineral owners, which he 
states “ is equal to about 1« M per ton of output ” 
He bases this on his statement that tho local rates 
payable by mineral owners in 1925 were about 
£230,000 per annum He has previously given 
the output for that year as 28,394,000 tons (a 
clerical error in the table on pp 10 and 1 1 would 
make this about 28, (KM) million tons, but this error 
does not affect the case ) A simple calculation will 
show that the rate above given amounts not to 
la 6d per ton but to nearly 2d per ton, and it can 
only be surmised that Prof Dron has carelessly 
misplaced a decimal point Such an error is a 
comparatively vernal one, but in the present in 
stance would lead to important results Prof 
Dron has no doubt a long and varied exjienence 
in dealing with Scottish mineral owners, but it may 
gravely be doubted whether he has come across 
one so constituted as to be willing to aocept 6 d 
per ton in payment for his coal and pay out m 
return Is 6 d per ton for his rates Scotch mineral 
owners are not usually credited with such a degree 
of quixotic altruism or such utter carelessness to 
their own interests as a bargain on Prof Dron’s 
lines would appear to indicate, and it is in 
comprehensible why this fact should not have 
struck him whilst he was writing the fines in 
question 

It may also be asked wbat Prof Dron means by 
stating that his chapter on the valuation of minerals 
is devoted to the simplest oase, namely, “ the valua- 
tion of minerals in actual course of working,” and a 
few fines further down to discuss suoh a valuation 
in the case “ if the winding pita are not estab- 
lished on the property under investigation ” It 
N 1 
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would be interesting to know how the mine could 
be in the course of working before the winding pits 
are sunk 

In his next chapter, on the valuation of a going 
collier}', Prof Dron commits an error into which 
very many, perhaps the majority, of mining 
engineers are apt to fall He tabulates for a 
valuation of a colliery the estimated future output 
and the life of the coalfield , in other words, he 
commences by stating what the quantity of coal 
is which the field in question contains This is a 
fact that neither he nor anyone else can know m 
advance , he might be entitled to state that the 
field is estimated to contain a certain quantity of 
coal, though the more correct statement would be 
that the most probable quantity of coal contained 
in the field is so much, the most probable quantity 
being that which is as likely to be exoeeded as to 
be fallen short of when the coal comes to be actually 
worked Until it is worked, no one can say how 
much the held actually contains 

Prof Dron deals very briefly with the problem 
of deferred royalties, and it seems evident that he 
has not seen the elaborate discussion of the subject 
in a paper on The Value of a Deferred Annuity, 
with Special Reference to the Valuation of a 
Mineral Property, by Charlton Carpmael (Jour 
Inst Actuaries, vol 56, pp 25 72 1025) 

In conclusion, it may be said that the chapters 
here selected for detailed criticism are on a subject 
which is perhaps the most difficult and the most 
controversial of any in the book , and the fact that 
different views are here put forward on many points 
to those advancod by the author must not be taken 
as any indication that the book is not an exceed- 
ingly valuable one indeed, it is likely to be of the 
utmost use to all colliery engineers 


British Sea Anemones 

The British Sea Anemones By Dr T A Stephen- 
son Vol 1 (Ray Society Volume No 113 ) 
Pp xiv + 148 + 14 plates (London Dulau 
and Co , Ltd , 1928 ) 

W HILST m some branches of science, especi 
ally physics, there are so many workers 
m the field that monographs can be continually 
revised, in others many years must pass by before 
an expert can bnng our knowledge up to date Dr 
T A Stephenson, one of the two leading workers 
on anemones at the present time, is to be con 
gratulated on his effort to bnng together and 
set in order the facts known about Bntish sea 
anemones, their structure, development, bionomics, 
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and classification It is the first suooessful attempt 
to supplement the famous work of Qosse completed 
so long ago as 1800, when the comparative anatomy 
of anemones had not been studied 

It will perhaps be a disappointment to some 
who have looked forward to the appearance of 
this important work that the body of it is appar 
ently being held back for a subsequent volume 
Although the author lays stress on the fact that 
for the purposes of the monograph a clear under 
standing of anatomy is necessary, it is doubtful 
whether the general reader will feel urged to read 
through the technical and well illustrated section 
on structure, which occupies the greater part of 
the text, until the appearance of the next volume 
this will presumably contain descriptions of the 
species But the remaining sections, particularly 
that on bionomics, are full of absorbing interest 
The author describes the different haunts of 
these animals , and points out where the best 
collecting grounds are, and which species can best 
be maintained in aquaria Interesting notes are 
given of the rapid way m which some anemones 
can move about, of how they capture and digest 
their food, and, above all, of the various methods 
of reproduction, oven at the mature age of three 
score years and ten He instances one anemone 
which, as soon as it begins to rove about, leaves 
behind pieces of its base, which, retaining hold of 
the substratum, regenerate into normal individuals 
True budding is not a characteristic of these animals, 
the total absence of colonialism and skeleton build- 
ing being correlated with a relatively active habit 
Their ancestors wore probably creeping, bilaterally 
symmetrical forms, and radial symmetry supervened 
when a more sedentary life was adopted 

Dr Stephenson is an artist of no mean order, and 
has drawn a number of beautiful and convincing 
studies of living anemones He is careful to explain, 
however, that individuals can look quite unlike 
the portraits given of their particular species, and 
that his illustrations necessarily represent fleeting 
aspects of selected colour varieties of most change- 
able organisms He goes into the questions of 
coloration and pattern, and the methods of collect- 
ing and maintaining anemones in aquaria Notes 
are given on natural enemies and messmates The 
author mentions their use for fishermen s bait, and 
that they form a considerable part of the diet of 
some fish like cod, whiting, haddock, and especi- 
ally flounders A long list of works on anemones 
is given, and the reader is shown where to look for 
information under various sub-headings 

A K Totton. 
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Our Bookshelf 

The Yearbook of the Universities of the Empire, 1929 
Edited by T S Sterling Published for the 
Universities Bureau of the British Empire 
Pp xiv + 862 (London G Bell and Sons, Ltd , 
1929 ) Is 6 d net 

In pre War days, “ Minerva ” was the standard 
reference book of the personnel of the universities 
and learned bodies of the world After a lean 
period, it has regained its position, but at the oost 
of growth to three very bulky volumes The 
" Universities Yearbook ” covers the universities 
of the British Empire and is a compact handbook 
of less than a thousand pages , its data, being 
compiled from university calendars and similar 
official publications, is thus trustworthy 

The “ Yearbook ” is divided into sections dealing 
with Great Britain and Ireland, Canada, Australia, 
South Africa, and India respectively Each section 
is preceded by a brief account of the history and 
the regulations of the universities of the section, 
after which each university is dealt with separately 
A directory of the staff, arranged under depart 
ments, is given, followed by general information, 
including equipment of laboratories, museums, etc , 
degrees, residential accommodation, changes of staff 
during the past year, student statistics, and so on 
The appendices occupy about a third of the book 
and provide most valuable information, which is 
only available elsewhere m widely scattered pub 
fixations They cover the regulations for pro 
fessional bodies, matriculation examinations, inter 
university scholarships and grants for research, 
professional schools of the universities, and the 
distribution of subjocts in which various univer 
sities specialise, centres of research outside the 
universities, and titles of theses accepted for re 
search doctorates There are name and general 
indexes 

We commend the book to all who wish for in 
formation on educational facilities of university 
standing For ourselves, there are few reference 
books to which we turn more frequently or with 
more confidence 

The Symmetrical Optical System By Dr G C 
Steward (Cambndge Tracts in Mathematics and 
Mathematical Physics, No 25 ) Pp viu + 102 
(Cambndge At the University Press, 1928 ) 
is 6 d net 

This is the latest addition to the useful senes of 
Cambndge Tracts in Mathematics and Mathemati 
cal PhysioB It enlarges upon the short section de 
voted to the characteristic function in the earlier 
book of the same senes (“ The Elementary Theory 
of the Symmetrical Optical Instrument,” by J G 
Leatham), by an early use of the functions of 
Hamilton and Bruns The author has made a wel 
come departure from the purely geometrical dis 
oussion in calculating the distribution of energy m 
diffraction patterns associated with the pnm&ry 
aberrations, a purpose for which treatments based 
upon the principle of optical path are naturally con- 
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venlent It is to be hoped that the end of optios 
completely divorced from practice has at last amved 
Had the developments made by the author and Mr 
T Smith been only a little earlier, the subject of geo 
metrical optics might still have been mcluded in the 
Tnpos 

It might be suggested that the heading of Chapter 
v , “ The Computation of Optical Systems,” is a 
little misleading The chapter deals with the com- 
putation of aberration of optical systems, and not 
with the design of systems, as the heading might 
lead one to suspect 

The book is, of course, addressed only to readers 
with the requisite mathematical equipment Those 
without such an equipment can obtain many of 
the same results by other means 

The Story <?/ the American Indian By Prof Paul 

Radin Pp xiv + 371 + 30 plates (London 

John Murray, n d ) 21s net 
In the story of the American Indian, Dr Rodin 
traces the Bpread of offshoots of tho elaborate Maya 
civilisation over a great part of North America 
There was, according to him, ono stream of an early 
stage of Mayan culture that evidently went by sea 
to the mouth of the Mississippi, spread mainly 
northwards to found the < ulture of the Mound- 
builders, and underwent transformation as it pro 
ceeded , eventually these immigrants were over 
wholmod by the simpler peoples around them 
Certain cultural traits spread over the plains, 
weakening as they reached the north eastern wood 
lands Another stream (of Toltec culture) flowed 
into Arizona and New Mexico, where it overlaid an 
older Mayan layer that had spread from tho east , 
this culture was partially assimilated by the 
Navaho, Pawnee, and others The capitalists of 
the north west coast have closer affinities with Asia 
and striking resemblances to conditions met with m 
Melanesia The high pre Inca cultures of Peru are 
discussed in a similar way 

Dr Ratlin traces these connexions in an interest 
ing manner The book should not be overlooked 
by ethnologists, but being innocent of references 
and an index, it is apparently written for non 
specialist readers 

Lehrbuch der anorgamschen Chemie Von Karl A 

Hofmann Sechste Auflage Pp xv + 784+7 

Tafeln (Braunschweig Fn$dr Vieweg und 

Sohn A G , 1928 ) 20 gold marks 
Thk sixth edition of Prof Hofmann b “ Lehrbuch ” 
follows the preceding edition after an interval of 
three and a half years No drastic alterations 
have been made, but an important chapter of 
twenty three pages has been added on the organo 
metallio compounds This is included in a part 
of the volume which contains chapters on explo- 
sives, structure of inorganic compounds, structure 
of crystals, radioactivity, and atomio structure 
Those who are not acquainted with the book may 
therefore be assured that it deals as adequately 
with general questions as it does with the pro- 
perties of individual elements and compounds 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Excitation of Mercury Vapour by the 
Resonance Line 

The early researches of R VV Wood (1912) showed 
that mercury excited by the light of the line 2637 
emitted resonance radiation of the same frequency as 
the absorbed light 

Accompanying this resonance radiation there is 
radiation of longer wave length, comprised chiefly in 
two broad maxima, one about XJ300, and the other 
giving rise to visual green fluorescence These last 
radiations, which are regarded as of molecular origin, 
appear at higher vapour densities than are required 
for the resonance radiation, which has always been 
regarded as a purely atonuc phenomenon 

F 8 Phillips in 1913 showed that the visual lumi 
nosity could be caused to move away from the place 
of origin if the vapour was m rapid motion Photo 
graphing the spectrum, he concluded that the ultra 
violet radiation around X3300 and the line 2637 could 
also be detected in the vapour stream away from the 
place of origin 

I have always been puzzled by those phenomena, 
and the mystery has not seemed at all less since 
observing (see Nature, Nov 10, 1928) that the 
visible radiation could be produced by excitation 
lower than the resonance line, and that m this case 
too the secondary source was capable of being blown 
away from the place of excitation 

The question arises What is the relation between 
the 2637 radiation and the visual radiation m Phillips’s 
experiment T 

Although not yet prepared with a complete answer, 
I wish to describe some experimental results which 
analyse the phenomenon more closely than has yet 
been done 

The distillation may bo carried out in vacuo, or 
with a moderate air pressure in the condenser, which 
results in a more dense hut loss rapid vapour stream 
The added air does not mix with the mercury vapour 
under these conditions until the condenser is reached 



Kio l 


Distilling the vapour up a silica tube 1 6 om 
square section, with an air pressure of 9 mm in the 
oondenser, the visual glow is of the shape shown in 
Fig Ia, the arrow indicating the direction of the 
narrow incident beam The arched form indicates, 
as Wood and Pienkowski have shown, that after ex 
citation there is a tune lag before the luminosity sets 
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in This is most apparent in the middle of the tube, 
where the stream ib most rapid 

On the other hand, the re emitted ultra violet 
radiation comes laterally from the oone marked out 
by the incident rays, undeflocted by the vapour 
current (see Fig 1b) This appearance is obtained by 
photographing through filters of chlorine and bromine 
in senes, which transmit the line 2637 but cut out the 
less refrangible radiations 

Finally, on making the vapour ourrent more rapid 
by completely exhausting the oondenser, the visual 
radiation is thinned out to vanishing point, and the 
source of 2637 radiation moves up as well (see Fig lo) 
That this really is the radiation 2637 was checked by 
photographing through chlonne and bromine with 
addition of mercury vapour in an independent cell, of 
such thickness and density as to absorb about a 
breadth of 1 A at this point without absorption at any 
other relevant part of the spectra The luminosity m 
the tube was altogether out out by this filter 

It seems therefore, so far as can be judged from the 
evidence yet available, that the 2637 radiation is 
simply Wood’s resonance radiation, and that m the 
experiments with a blast of vapour its source can be 
observed as separated in space from the source of the 
continuous bands which arc doubtless of molecular 
origin But if this interpretation is accepted, the 
surprising thing is that the source of resonance radia 
tion is ill itself capable of moving considerable dis 
tanoes in a sufficiently rapid blast This would show 
that the interval between oxcitation and omission is 
under some conditions enormously longer than the 
10 7 seconds usually assigned If so, many received 
views will need revision 

Raxxjcioh 

Terling Place, Chelmsford, 

Mar 14 


The Constitution of Oxygen 

W 1? (liAuqur and H L Johnston in a recent 
letter (Nature, Mar 2, p 318) state that certain 
observations on absorption bands are onlj explicable 
by the hypothesis that oxygen contains atoms of 
mass 18 Unfortunately, they do not give any mdioa 
tion at all of the abundance of these relative to the 
normal atoms 

So far as I am aware, there is no evidence obtained 
from positive ray analysis of any kmd which would 
lead us to suppose oxygen other than a simple element 
In my recent measurement of packing fractions the 
line due to O 1 * was taken as standard and, to take 
tho cases m which the evidence is most trustworthy, 
the atomic weights of hydrogen, fluorine, and iodine 
determined m this way were found to agree with 
the accepted values to within one part in ten thousand 
The latter are expressed in terms of the mean atomic 
weight of oxygen, so that this is very strong, though 
indirect, proof that if O 1 ' exists it cannot be present 
even to the extent of one part in one thousand 

In order to obtain evidence of a more direct kmd 
I have done two experiments, one with the O t line, 
the other with the H,0 line In the first the dis 
charge tube was run with oxygen giving a strong 
line O, at 32 Now if O u exists, there would be a 
line due to the molecule 0**O l * at 34 of a strength 
directly proportional to the quantity of O 11 present 
With half an hour exposure a barely visible effect 
at 34 was obtained Its relative intensity was 
measured by photometry against other and very 
short exposures of line 32 and came out at 0 14 per 
cent This very faint effect may, m my opinion, be 
due to traces of S* 4 

In the second experiment water vapour was 
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employed, and the (amt line at 20 compared with 
the strong one at 18 in the same way Here the 
effect was rather greater, amounting to 0 32 per cent 
In an apparatus to which air has to be frequently 
admitted, one would expect some effect due to A i<H+ 
suid Ne*°, but I think in this case it is to be ascribed 
mainly to Si**0 + In any event, the presence of 
the line may be explained without recourse to an 
unknown body 

If it oan be shown that the absorption band effects 
arc compatible quantitatively with the presence of 
the hypothetical isotope in proportion less than one 
part in 500, the matter will require further mvestiga 
tion Otherwise it seems more reasonable to seek for 
them an alternative explanation and contmue for 
the present to regard oxygen as a simple element 
F YV Aston 

Cavendwh Laboratory, 

Cambridge, Mar 15 


Tsetse Fly and Big Game 

Referring to an editorial entitled “ A Threat to 
the Zululand Game Reserves ” m Nature of Nov 24, 
1028, whilst very muoh in sympathy with the object 
of this article in so far as it refers to preservation in 
reserves of the natural fauna of South Africa, I am 
led to express the opinion that certain of the state 
ments made would be very difficult to substantiate 
on the basis of available scientific data 

The article gives the impression of having been 
written rather from a partisan point of view than 
from that of a detached scientific reviewer The 
relation between certain species of tsetse fly and game 
is certainly a controversial subject, but it is consider 
ably less so amongst those best acquainted with the 
tsetse fly problem than some ardent advocates of 
indiscriminate game preservation would have the 
world believe In any case one does not expect 
Nature to ignore the views of the leading entomo 
logical investigators on suoh a question I may also 
point out that tho Journal of the Society for the 
Preservation of the Fauna of the Empire is scarcely 
the publication m which one would expect to find 
unbiased views on this subject 

Justification for my venturing to offer criticism is 
to be found in the foot that a misstatement is included 
concerning certain experiments stated to have been 
earned out in this Colony, and further m the fact that 
vigorous efforts are being made by my Government 
at the present time to arrest the spread of tsetse fly 
m certain areas through reduction and control of 
game 

The misstatoment referred to is contained m the 
passage, “ On the other hand, satisfactory and un 
objeotionable methods of extirpating tho tsetse flv 
and reducing the incidence of nagana in domestio stock 
are known, as has been shown by experiments earned 
out in Southern Rhodesia, where the bush itself, the 
winter retreat of the tsetse fly, has been attacked ” 
It is true that many years ago, impressed by the 
apparent segregation of Olosstna morsxtans in shady 
forest dunng the latter part of the dry season, I 
suggested that in some localities destruction of these 
haunts might prove a practical method of eliminating 
the fly It is also true that some expenments along 
these lines have been attempted in the Colony It 
is not, however, true that these expenments have 
revealed a “ satisfactory and unobjectionable ’* 
method of extirpating tsetse fly In the first place, 
they have never been pursued to a satisfactory oon 
elusion, and m the second, it is more than doubtful if 
they oan be desonbed as “ unobjectionable ” either 
from the sentimental or practical point of view Surely 
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to the Nature lover large scale destruction of many of 
the most conspiouous and beautiful representatives of 
the natural flora must be equally objeotionable as 
destruction of the fauna The game in any case is 
oapable of more rapid reoovery than the forest, pro 
viding, of course, that m neither caso is reduction 
pursued to extermination From the practical point 
of view there is, of oourae no question concerning the 
objection to the destruction of useful timber 

Careful perusal of tho article reveals tho fact that 
the ultimate dependence on tho game of such species 
of tsetse fly as Olosstna morsitans and G palltdtpes is 
not actually called in question I take it, therefore, 
that the mam contention is that it is not possible or 
not practicable to reduce the game sufficiently to 
make conditions unsuited to the fly, and that attempts 
to do so may have untoward consequences 

With reference to the possibility of game extermina 
tion aggravating the trouble in respect to domestio 
animals, I may state that tho experience in this Colony 
is that any developments of tins nature following 
persecution of the game have been very limited and 
of a purely temporary nature So far, the final event 
has been a marked improvement on the original 
position 

It is noted that no reference is made to the possi 
bility of tsetse fly being scattered by other methods 
involving interference with conditions in a fly belt 
Wholesale destruction of the forest in a fly bolt in the 
Hartley district of this Colony in 1913 was certainly 
followed by the temporary appearance of trypano 
somiasis farther afield than it had oocurred for years, 
although the number of flies present was exceedingly 
small Had this belt been heavily infested, it is at 
least possible that much more serious losses might 
have been sustained The final event in this case 
was, however, also satisfactory 

With regard to tho next sentence, justification 
appears to be lacking for the statement that “ total 
extermination of all wild carriers of nagana which the 
poht v demands if it is to be efleotivo ’’ On the con 
tiary, exponenco m South Afrit a indicates that total 
extermination of game is by no means necessary to get 
rid of certain species of tsotso fly and the diseases they 
convey The bibliography in Austen’s “ Monograph 
of the Tsetse Flies ” contains notes of interest in this 
connexion The lato Mr Claude Fuller has also 
collected a number of valuable records in the Trans 
vaal Dr Schwotz has recently pointed out how 
tsetse fly has receded with the game around Khzabeth 
ville in the Katanga Ihorc is a considerable amount 
of additional evidence m this Colony 

“ It is believed that the segregation of game in re- 
serves tends to keep the tsotso fly restricted to definite 
areas ” Segregation of game presumably implies a 
game reserve surrounded by game free country 
Certainly, maintenance of a game reserve will not 
restrict the range of tsetso fly, if conditions are suited 
to its perpetuation outside the reserve The inhibit 
mg factor would, therefore, be found in surrounding 
conditions not the reserve itself The suggestion that 
it is possible to reduce the game sufficiently around 
a reserve to produce conditions unsuited to the fly 
appears soarcely m accord with what is apparently 
the mam contention of the artiole 

The statement that ‘ ‘ slaughter of big game has 
not suooeeded, and cannot suooeed, m reducing the 
numbers of tsetse ” is an assertion which ignores 
the whole record of tsetse fly in South Africa and 
the published work of investigators fully qualified to 
formulate an opinion on this subject A good case 
oan oertamly be made out for the view that slaughter 
of big game has m the past succeeded very markedly 
not only in reducing the numbers of tsetse (O morsttans 
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and O palhdipes) but in eliminating these insects from 
considerable areas It is also not difficult to offer a 
plausible explanation of how this slaughter, falling 
short of extermination, would tend to eradicate these 
flies Whilst the case may not be considered abso 
lutely proved, there is no justification whatsoever for 
unconditional demal of the possibility of controlling 
tsetse fly through the game, particularly m limited 
areas 

I have no intention of entering into the contro 
versy as to whether the Zululand game reserve should 
be abolished or otherwise My object is purely to 
deprecate the appearanoe in a loading article in 
Nature of unqualified statements which are open to 
challenge, and the treatment of a scientific and 
economic problem from a less dispassionate point of 
view than readers of Nature have learnt to expect 
Rupert W Jack 
(Chief Entomologist) 
Department of Agriculture, 

Salisbury, Southern Rhodesia, 

Feb 4 

Readers of Nature are familiar with the oontro 
versy which has raged round the question of coincident 
game and tsetse extermination, and the article referred 
to was obviously not a full summary of the divergent 
views, as was implied in the words “many competent 
observers hold,” etc It was meant to point to con 
siderations which scorned to have been overlooked in 
the case of the Zululand Reserves In viow of the 
crude method of game extermination which has been 
widely advooated, it is regrettable that the expen 
mental destruction of the segregation haunts of tsetse, 
which seems to have been based upon sound entomo 
logical observation, was not pursued to finality , as we 
had understood, especially as Mr Jaok admits that 
the less scientific wholesale destruction of a forest flv 
belt had satisfactory results The fact that some 
years ago “ an ill advised game drive [in the Zululand 
region to which the original article referred), by 
scattering animals over farms in the neighbourhood, 
undoubtedly lod to the infection of the cattle of 
colonists by nagana and it is alleged that about 
1000 head died,” strongly suggosts that segregation 
in the reserve area limited the incidence of the disease 
Finally, Mr Jack’s own report of 1026 on the “ Tsetse 
Fly in the Iximagundi District ” largely quoted by 
the Journal of the Society for the Preservation of the 
Fauna, of the Empire (1920), the impartiality of which 
ho impugns, indicated, by its companson between 
the anti nagana results of present day settlement and 
the pioneer settlements in South Africa, that the rapid 
retiral of big game in fact its local extermination, and 
nothing short of that, was the predominant cause of 
the disappearance of tsetse 

The Writer or the Article 


Knock Ratings of Pure Hydrocarbons 

In their letter on page 276 of Nature of Feb 23, 
Prof Nash and Mr Howes point out the value of 
unsaturated hydrocarbons in suppressing knocking 
Their figures show that benzene and toluene, which 
for some time were considered the most effective anti 
knock hydrocarbons, actually possess this property to 
a very much smaller extent than many unsaturated 
hydrocarbons, particularly in the aliphatic senes 
Tne statement that pseudocumene has pro knock 
tendencies is, however, misleading, particularly as 
Edgar’s octane (1 13 tnmethylpentane) is referred 

to m the same paragraph as a valuable anti knock 
Pseudocumene may be pro knock when compared 
with benzene, but it is certainly not pro knock m the 
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general meaning of the term Compared with benzole 
in high concentrations, Edgar’s ootane is also pro 
knock The terms pro knock and anti knock are used 
rather loosely, and it must be remembered that they 
only have a definite meaning when a standard fuel is 
mentioned 

Although our own results for the hydrocarbons tested 
by Prof Nash and Mr Howes fall m approximately 
the same order, there is one very noticeable exception 
We find that diamylene is not such a good anti knock 
hydrocarbon as they indicate, and that it certainly 
is not better than the parent hydrooarbon, tnmethyl 
ethylene, from which it is dortved If this were true, 
as Prof Nash and Mr Howes’ figures indicate, it 
would then be desirable to polymerise the lower un 
saturated hydrooarbons as Reiman does in the patent 
quoted, which would be contrary to all refining ex 
ponenoe, in wluch it has always been found that the 
treatment of any unsaturated product involving poly 
mensation always reduces the anti knock properties 
Our own figures for diamylene prepared from tn 
methylothylene by polymerisation with sulphuric acid, 
and also for diamylone obtained by fractionating the 
lugh boiling hydrooarbons formed when commercial 
amyl alcohol is treated with zino chlonde are much 
lower than those obtained for trimethylethylene in 
equivalent concentration Furthermore, the fractions 
from the latter source boiling over the range contain 
mg tho tnamjlenes after suitable purification, give 
even lower figures than those obtamed for diamylene 
This result was only to be expected 


AtmimriTV Test on Rjiahdo E S Engine 



HI CR 

( liange In 
HUIK 
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Fqulvatent 
(Il> Volume ) 
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0 3 


Pur cent 

44 7 55 3 

TrnnetliyU'tliyleno 
Diamylene from tri 

7 2 

+ 0 9 

20 7 

70 3 

methylothylene 
Diamylene from com] 

6 96 

+ 0 66 

32 3 

07 7 

amyl alcohol 1 

Triainylene b p 240° 

6 00 1 

+ 0 60 

33 2 00 8 

250 t 

6 50 | 

+ 0 26 

30 0 61 0 


The substances were tested m 20 per oent (by 
weight) concentration in standard fuel Every sub 
stance was tested over as wide a range of concentra 
tion as possible partly to reduce experimental error, 
and also becauso the relation between concentration 
and anti knock value is not necessarily linear When 
comparing polymendos, it is of course essential to 
work in weight concentration, as polymerisation does 
not involve a change m weight but generally one of 
volume 

Results confirming the observation that polymerisa- 
tion reduces the anti knock value were also obtamed 
for mothy Icy c/o hexene and its dimende methylcy cfo- 
hexyl methylcyclohoxene 


Audibility Tests on Rilardo E 5 Engine 



HI/CK 

Change in 
HU(E 

n Heptane 
Benzene 
Equivalent 
(By Volnme ) 

Standard reference 
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Methylcycfohexene 

Methylcyclohexyl 

methylcyciohexene 

03 

7 02 

650 

+ 0 72 

+ 0 20 

Per cent 

44 7 65 3 

31 7 08 3 

40 1 69 9 



March 30 , 1029 ] 


NA T URE 


401 


The substance* were tested in 20 per cent con 
oentration (by weight) in standard fuel 

While testing cyetohexene a very interesting observe 
tion was made It was found that the value in any 
definite concentration was determined by the history 
of the sample For example, a sample whioh had 
been standing in the laboratory improved in anti 
knook value when distilled over sodium On exposure 
to light and air this value fell rapidly , another 
sample, stored in a brown bottle, did not deteriorate 
nearly so rapidly Eventually this behaviour was 
traced to the presence of traces of cyclohexono per 
oxide, whioh is readily formed under the conditions 
desonbed (compare J A 0 S , 60, 668 , 1828) This 
peroxide appears to be quite stable in solution and 
to accumulate on storage The following are tho 
figures obtained 

Audibility and Bounding Pin Tests on 
Armstrong Engine 


BUCK 


Equivalent 
(By Volumo ) 


Exposed to light and ! fl- 
air six months | S & 

Stored In brown bottle I o ^ 
In diffused light Blx I o-° 
months 1 « 


Ter cent 
44 7 IS 1 



Not all unsaturated hydrocarbons, however, appear 
to form peroxides so readily , often, if they do, 
decomposition occurs with the deposition of gum 
The sample of cyclohexeno loft in the light for six 
months deposited no visible gum 

Tho importance of testing unsaturated hydro 
carbons to make sure that no peroxides are present 
must be emphasised, as tho values obtained may be 
erroneous if this precaution is not adopted Rough 
analyses of the samples of cyclohexeno referred to 
above gave 0 2 gm peroxide oxygen per litre for the 
sample left in the light, and 0 009 gm per litre for 
the other sample It is interesting to note that 
cyclohexeno in contact with air shows indications of 
the presence of peroxides after a short exposure to 
ultra violet light 

The observations of Prof Nash and Mr Howes 
that the olefines, which are comparatively stable 
towards oertain oxidising agents, are the most effective 
in suppressing knocking, agrees well with our own 
In general, we have found that comparing isomeridos, 
the more compact a hydrocarbon molecule is the 
greater is its tendency to suppress knocking Thus 
trimethylethylene is better than pentene — 2 This 
conclusion is in agreement with Dr Edgar’s observa 
tion with regard to the isomono heptanes 

The effect of introducing a seoond double bond is 
interesting Of the hydrocarbons examined, those 
oontammg conjugated double bonds (eg f)y di 
methylbutadiene. A 1 * cyclohexadiene and buta 
diene) have excellent anti knock properties. A di 
olefine m which the double bonds are not conjugated 
(e g diallyl) does not possess particularly marked anti 
knook properties In this connexion the effeot of 
introducing double bonds into a cyclohexane ring is 
interesting 

The substances were tested in 20 per cent con 
oentration by weight 

The difficulty of correlating engine tests with con 
ventional formulas at once becomes apparent 
No 3100, Vol 123] 


Another point of interest is the effeot of the side 
chain attached to a benzene ring Although it is now 
well known that an increase in the length of the chain 


Audibility Test on Ricardo E 6 Engine 



HUCE 

Change in 
HUCK 

n Heptane 
Beniene 
Equivalent 
(By Volume ) 

Standard reforonco 



Per cent 

fuel 

6 3 



Cyclohexane 

6 60 

1 0 28 

39 0 61 0 

C'ycJoliexene 

6 76 

+ 0 46 

36 4 64 6 

A'* cyrlohexadiono 

7 32 

+ 1 02 

28 7 71 3 

Benzene 

6 67 

+ 0 27 

38 8 61 2 


leduces tho anti knocking properties, the opposite 
effect is found with side chains attached to benzene 
rings For example, toluene has greater knook 
suppressing tendencies than benzene, ethylbenzene 
than toluene, anil propylbonzcne than ethylbenzene 
Yet xylene is inferior to ethylbenzene as an anti 
knock, and pseudocumene is stated to bo similarly 
infenor to benzene Any theory which can explain 
all these facts must ot necessity be very elastic 
8 F Bibch 
R Stansfield 

Anglo Persian Oil t o , Ltd , 

Moadhurst Laboratories, 
him bury on Thames, 

Mar 7 


Swirl Opalescence 

When preparing the lecithin cholesterol suspension 
required for the reaction of Murata (Jap Zext fur 
Derm w Urol , 22, No 1 1 , 1022 , Set Reports 

Japanese Gov Inst Infect Die , vol 2 , 1923), I 
noticed that the most effective suspension was one 
which was free from visible suspended particles when 
freshly prepared, though tho converse — that any 
truly colloidal suspension was suitable— was not true 
The author did not note the point among his elaborate 
directions He directed that the suspension should be 
used after standing about twenty minutes Since at 
the end of this tune the suspension begins to show a 
faint nacreous opalescence which is not removed by 
filtration through ordinary filter paper, it is possible 
that the reaction depends in some way upon a change 
of state from tho truly colloidal to the condition of a 
coarse suspension It may be remarked that for the 
Wassennann antigon containing the same components 
an approximately colloidal state is not requisite 

It is interesting to inquire upon what the property 
of swirl opalescence depends The phenomenon is 
well shown by so called gold paints and similar prepara 
tions, which are suspensions of small metallic flakes 
formed by stamping a suitable metal Since these 
preparations show a high degree of swirl effect, it 
might be thought that a laminar structure of the 
suspended solid would be a necessary condition for 
the manifestation of the phenomenon It is neverthe 
less difficult to demonstrate the effect well with 
aqueous suspensions of cholesterol, although the 
typical crystal of cholesterol is a lamina Blood cor 
pusoles in urine or isotonic saline show swirl opal- 
escence, but to a smaller degree than does a suspension 
of ooliform organisms Suspensions of coooi do not 
show the phenomenon 

Since swirling produces a local orientation of liquid 
into parallel planes, swirl opalescence may be taken 
to result from locally regular reflection of light from 
particles in these planes The particles must be 
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opaque, and good reflectors, or possess a refractive 
index differing sufficiently from the refractive index 
of the medium Moreover, they must have at least 
one dimension considerable with respect to the other 
one or two dimensions, m order to provide the turning 
moment whioh shall set them finally along the plane 
of the stream Thus the phenomenon may be snown 
not only by lamellar structures, but also by bacilli 
and acicular crystals 

Probably the best known example of the plieno 
menon is afforded by a familiar brand of household 
ammonia, in which minute crystals of salts of the 
higher fatty acids are suspended Microscopic exami 
nation shows that the crystals are acicular, or plumose 
Suspensions of benzidine in very dilute alcohol show 
a high degree of opalescence Commercial solid re 
crystallised bepzidine appears lanunar to the naked 
eye, and if it is dissolved in alcohol and allowed to 
evaporate, a mass of broad thin plates, often of con 
siderable length , is seen Support is thereby suggested 
for the presence of lamins in its opalescent suspension, 
but further examination did not altogether confirm 
that theory 

A suspension was prepared by rapidly adding 
0 S c c of a hot 2 per cent alcoholic solution of 
benzidine to about SO c c of water at room tern 
perature Microscopic examination on a slide 
without a cover glass, of a drop of the suspen 
sion, showed a number of acicular crystals, with 
a larger proportion of almost circular, very thm, 
platelets A film formed on the surface, and the 
film was almost entirely composed of aggregated 
platelets When the drop was oxammod in a 
covered heernocy tometer chamber, acicular crystals 
preponderated the platelets appeared to be the 
product of slow evaporation, and were the chief 
forms in a film which formed on the surface of 
the bulk of the suspension Two other suspen 
sions were prepared similarly, except that for one 
the water was wanned to about 30 , and the other 
was waimed to that temperature after addition of 
the benzidine solution When these clear sola 
tions had cooled they deposited crystals just 
visible to the naked eye, and the opalescence 
differed much m degree and kind from that of 
the unheated suspensions Mioroaoopio examine 
tion showed that the crystals were almost entirely 
lamellar agglutinations, which, probably owing 
their extreme thinness, hail far less effect m producing 
opalescence than had the acicular forms 

To the question why a definitely acicular crystal, 
such as lead iodide, does not give more than an m 
cipient swirl opaloscenco, the reply may be suggested 
that it is partly because its high specific gravity 
favours rapid settling, and partly because the crystals 
are relatively large, that is, their number in a given 
volume is not great enough to enable them to reflect 
light with sufficient regularity The relatively large 
lamellar particles of gold paints each reflect an 
appreciable amount of light, making up in surface 
what they lack in numbers Hugh Nicol 

Pathological Laboratory, 

Hospital for Epilepsy and Paralysjs, 

Maida Vale, London, W 9 


Rigidity in Weak Clay Suspensions 

In the course of work necessitating the purification 
of quantities of the smallest soil particles (the so 
called clay fraction), a striking phenomenon was 
observed during the flocculation and sodimentation 
of the material in dilute hydrochloric acid Many 
industrial and laboratory processes entail flocculation 
and sedimentation, so an account of our own observa 
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in those less than one quarter of the critical, the 
floecules fall individually, whereas at half the critical 
value the floecules settle en masse, leaving a clear 
supernatant liquid In the latter ease the suspension 
subsidos with a perfectly fiat surface, which, when 
disturbed, shows no sign of rigidity But as the flocks 
settle on the bottom of the vessel, a layer is built up 
which has a concentration great enough to show 
rigidity The chimneys already described then form, 
and extend progressively upwards towards the de 
scendmg surface VV hen this is Btill about 1 cm above 
the tops of the chimneys, discrete domes, often ex 
ceedmg 1 mm in height and 1 cm across, are formed 
over them, and finally each mound develops a well 
defined hole at the summit This stage is shown in 
the accompanying photograph (Fig 1) 

It would appear that the clay concentration in the 
upper layers at the moment of perforation of the 
mounds is the minimum at which rigidity can occur 
An independent test of this point was suggested by 
other work m progress m this department on the 
plastic properties of soil and clay pastes measure 
ments of the rate of flow through a capillary tube 
under different stresses have demonstrated that 
departure from the Poismulle Law occurs only above 
a certain critical concentration For our suspensions 
this value was found to be identical, within the limits 


tions may be of general interest When the oonoen 
tration of the suspension exceeds a certain critical 
value — the significance of which will appear later — 
a number of sharp ramifying fissures develop oon 
taming dear liquid The density of this being less 
than that of the surrounding day laden liquid, a 
circulation is set up, dear liquid rising throujgh the 
fissures while the remainder sinks Some of the 
fissures form against the glass walls of the vessel, so 
the progress of sedimentation can be watched in 
detail Near the bottom of the vessel the fissures 
tend to close, and to enlarge progressively towards 
the top of the column into conical chimneys, through 
which the motion of the ascending liquid can be 
traced by the movement of floecules detached from 
the walls of the fissures The circulation is com 
ploted by the deposition of these floecules in a crater 
or ring around the exit of the chimney There is no 
doubt that the suspension has aetpured rigidity The 
descending surface retains the initial form unpressed 
on it by the curvature of the memsous and by 
occasional air bubbles floating on the water Marks 
deliberately made on the clay surface with a rod are 
also retained 

Weaker concentrations settle much more rapidly , 
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of experimental error, -with that m the immediate 
neighbourhood of the perforated mounds as deter 
mined direotly on a sample removed with a pipette 
The agreement is not affected either by removing the 
coarser clay particles or by the addition of fine silt, 
but, as would be expected, the critical concentration 
increases with the ooarseness of the suspension It 
is interesting to note that the critical concentration, 
even m the coarser suspensions, is only about 1 5 per 
cent by volume 

The above remarks apply to the case in which 
the minimum amount of eleotrolyte for flocculation 
was used (N/1000, HC1) Parallel experiments with 
strengths up to N/100 show that the amount of 
eleotrolyte present is not without influence on the 
phenomenon For example, the minimum concen 
tration for rigidity, as determined in the plastometer, 
is now above that at whioh mounds develop in sedi 
mentation experiments There is evidence that this 
is due to thixotropio gel formation, that is broken 
down in the preliminary shearing given to the clay 
m the plastometer before measurements are begun 
This possibility will be followed up during further 
investigations of the phenomenon now in progress 
R K Schofield 
B A Keen 

Rothamsted Experimental Station, 

Harpenden, Herts 


Modes of Distribution of the Mudfish in the 
Philippines 

On Luzon, the main island of the Philippine archi 
pelago, there are only two real seasonal variations, 
known as the dry and the wet or rainy seasons During 
the dry season, October to May, there is practically 
no rain At this time the smaller bodies of water dry 
out, and lower fields are covered with cracks crevices 
and clods running in all directions Water remains then 
only in isolated deeper ditches, swamps, and larger 
rivers During the rainy season, June to September, 
everything is flooded Not only the swamps and 
ditches, but even the rice fields are full of water 
This is especially true in the eastern part of the island 
At this time thousands of small fish appear in the nee 
paddies They are tho young of the fish Ophtocephalug 
stnatus Bloch, which is known in English as mudfish 
and in Tagalog as daUig The young fry is known to 
Tagalogs either as buUg or as anak nang dalag, that is, 
the children of dalag 

The Tagalogs have a number of theories concerning 
the occurrence of this fry in the rice fields Some hold 
that it originates from the mud, others that it rains 
down from clouds, still others, claiming some educa 
tion, think that the old fish anstivatos m the mud, and 
then when the rams come they emerge and lay tho 
eggs Some even think that the eggs are laid m the 
preceding year, remain dormant during the dry season, 
and hatch when the rams come The first two notions 
need not be considered seriously here The third 
theory, that the fish can survive in dry mud some five 
or six months, has no proof The dalag, aided by its 
accessory respiratory apparatus, may live in water 
which is not fit for any other fish to live, but when it 
comes to a complete absence of water, the situation 
is changed It may live for two or three days on a 
wet market table, but when it jumps out from an 
aquarium on the laboratory floor in evening, it never 
survives until the morning During my five years’ 
residence in that part of the Islands I have never been 
able to learn from the people of a case where a fish 
oould survive in the mud during the dry season , and 
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I have been making constant inquiries, especially 
from the country people The eggs are also very 
sensitive to the external surroundings Normally 
they hatoh within two or three days, and do not live 
through any greater length of time without hatching 

There are three possibilities which may account for 
the occurrence of the young fish in the rice paddies 
The old dalags may swim from rivers into flooded 
fields and then lay their eggB There are many well- 
known instances where freshwater fishes leave the 
deepor waters for spawning purpose The dalag is 
not very particular m this respect but some of them 
do actually inigiate from deeper to shallower waters, 
though they seldom reach the rice fields The young 
fish if hatched near the rice fields may easily swim into 
them They are strongly positively rheotropic, and 
vory good swimmers The waters recoding from the 
nee fields give tho young fish an opportunity to reach 
them These two modes of distribution account for a 
considerable number of cases but the most important 
mode of distnbution is by means of the eggs them- 
selves 

Tile eggs of dalag are 1 jielagic ’ or floating eggs 
They are quito large ( 1 25 15 mm ), have the germinal 
discs on one pole, and an oil droplet on tho other The 
oil being lighter than water buoys tho eggs, so that it 
floats on tlio surface in such a way that tho germinal 
disc is always submerged just under the surface of the 
water where tho conditions for its development may 
be considered the best Such eggs float very easily 
in any direction, depending upon the wind During 
the rainy season the typhoons bring very strong winds 
When the fields aie flooded and the boundaries be 
tween the larger bodies of water and the i ice paddies 
disappeai, the wind carries the eggs there In such a 
way the eggs may be camod into most unlikely places 
Aftor a strong typhoon in Manila, 1927, large numbers 
of eggs were brought to tho University of the Plidip 
pines Rizal Hall, nght to the door of the Zoology 
Laboratory At a distani e of about 300 metres on the 
opposite side of the campus is located a drainage tube 
leading mdiiec tly to Pasig River Tho drainage path 
itself is more than 300 metres long The campus is 
dry throughout the year with the exception of a short 
time during tho stronger typhoons when it may be 
submerged for a few days Mu< h bettei moans of 
communication are fount! at such times between tho 
rice fields and the larger bodies of water and I think 
that this is the most important means for tho distn 
button of dalag in the rice fields 

P B Sivit kis 

Lietuvos Umversitetas, 

Kaunas, Lithuania 


Major Segrave’s Speed Record of 231 mph 

Thfrf has been much sell satisfied amusement over 
the five places of decimals in which Major Segrave’s 
speed record on Mar 21 was recorded in the Press 
Truly these are merely arithmetical residues — a waste 
product A lad with a healthy sense of what is the 
good part of an apple scoffs at saving up the skm for 
microscopio study — it is a waste product 

Let us take to the microscope — at the cost of 
knowing a little more and laughing a Little less 

To the Royal Automobile Club, Sir Charles Wakefield 
gavo not only a £1000 Trophy but also a £1000 a year 
for the ‘ world’s record ’ holder until he is beaten 
If the amount were 6d the moral compulsion to 
enforce the letter of the law in sporting matters 
remains, but I quote the amounts to impress the 
Philistines 

Now thirty years’ evolution of motor racing has 

»2 
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saddled us with history, precedents and rules In this 
case the rules call for 

(1) A level track of officially certified length pro 

perly surveyed — gradient tolerance, etc 

(2) Automatic timing to ih sec 

(3) A to and fro run — not only to eliminate gradient 

effect but also to average the wind effect 
otherwise all attempts would be made m a 
ollowmg gale of wind) 

Following horse racing precedent, the untie n record 
itself was not a velooity in miles per hour, but a tome 
It was the average of the two times actually measured 
For popular consumption a speed has been worked out 
from tnis mean time and tnis, though it is not the 
speed of the vehiole, is universally taken as suoh, and 
it is now treated as the record 

(I explain that the true mean speed is the mean of 
the two speeds, on tho runs, and not the result of 
dividing tne length by the mean of the two times ) 
When a record has stood unquestioned beyond the 
delay for appeal it is established and cannot be 
altered This protects holders from having to fight 
for their title up to an indefinite date Looking as 
we are through a microscope, all this is very wrong 
scientifically — in practioe it is not very significant 
Now in dome tne prescribed arithmetic there appear 
these wasted decimals and no provision for ignoring 
them The first step to a remedy is to pass a new 
rule that records shall not be deemed beaten unless 
the new performance exoeeds the last by x mph, 
and such a resolution has been placed on the agenda 
of the A I A (The International Association of Auto 
mobile Clubs) by the Royal Automobile Club, but I 
greatly doubt if it will be carried — for two reasons 

(1) Rigidly speaking, a bit of true speed should not 

be added to a numoral which is not a speed 

(2) In fairness to the next competitor, the existing 

leoord holder should not be protected in his 
tenure of the spoils (the £1000 a year) with an 
excess — -which he himself was not subjected 
to, since this partakes of altering tho rules of a 
contest while it is m being 
Those who say that I am caring de minimus, do not 
realise how jealously these preferences, however small, 
are regarded Reason (2) will not, I surmise, bo 
raised, but it may well dominate tho discussion 
What will be raised is the objection to breaking the 
comparative position of the items in the list of reoords 
The War has probably played havoc with the archives 
of the earlier reoords sc that they could not well be 
written up m terms of the new method of calculation 
(mean of velocities in lieu of mean of times) 

For the ordinary man the speeds are substantially 
as given for the clever man they are still as given, 
and m addition they afford him the added pleasure of 
feeling olever Shall we not continue to spread happi 
ness among the wise ? Mervyn O Gorman 

The Athenaeum, 

Pall Mall, S W 1 


Colour and Optical Anisotropy of Organic 
Compounds 

I desire to direct attention to a significant and 
very generally valid relation which emerges from an 
examination of the data accumulated by eight years 
of systematic research at Calcutta on the scattering 
of light The generalisation may be stated thus 
The types of molecular structure in carbon compounds 
which favour the development of colour are those which 
exhibit an exceptionally high degree of optical anisotropy 
When we oompare a senes of compounds in respect 
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of their optical anisotropy, and their colour as indicated 
by the position of their absorption bands in the spec 
trum, the parallelism between the development of 
the two characters becomes evident Thus, the 
aromatic senes of compounds are generally more 
amsotropio than the aliph&tio series We have large 
increases of anisotropy when we pass from pyndme 
to quinoline, or from benzene to naphthalene and 
thence to anthracene The introduction of a chromo 
phore like NO, or auxochrome hke NH, as a sub 
stituent in the benzene molecule produces a notable 
increase in anisotropy Less striking but perfectly 
definite increases occur when halogens of increasing 
atomic weight replace the hydrogen atom in the 
benzene ring In the disubstituted benzene denva 
tivos, the relative position of the groups influences 
the anisotropy appreciably These and many other 
instances may be cited to show that an increase m 
optical anisotropy connotes a development of oolour 
That variations of structure in oarbon compounds 
should influence the two optioal characters of amso 
tropy and colour in similar ways need not occasion 
surprise when we recollect that the element carbon 
in its two states, diamond and graphite, itself exhibits 
the samo tendency Diamond is a transparent and 
isotropic dielectric, while graphite is opaque conducts 
electricity, and has a highly anisotropic structure as 
shown by X ray analysis and by its diamagnetic 
behaviour C V Raman 

210 Bowbazar Street, 

Calcutta Feb 28 


Magnetic Storm of Feb 26 28, 1929 

In the Astronomioal Column of Nature of Mar 0, 
mention is made of the auroral display of Feb 27 
The display, as seen from various places in the British 
Isles, particularly m north east Scotland has been 
fairly fully described m the daily press The accom 
panymg magnetic storm was notable on acoount of 
the magnitude of the fluctuations of magnetio force 
A detailed description of the storm would occupy too 
much space, but information on any particular point 
could of oourse be given, on application, to anyone 
interested 

At the Lerwick and Eskdalemuir magnetic observe 
tones, it has been customary for some time to run 
additional auxiliary sets of magnetographs of lower 
sensitivity than the standard instruments, so that a 
reasonably complete record, even of the extreme 
fluctuations in storms, may be available In the 
present case Mr Lee of Lerwick Observatory reports 
that the lower limit of registration, even of the 
auxiliary Horizontal Foroe instrument, was exooeded 
from 28 <1 Ih 3m to8m The ranges of variation 
actually recorded at Lerwiok were 3° 67 in Decline 
tion, >1886v m Horizontal Force and 940y m Vertical 
Force (ly— 10 * C G S units) At Eskdalemuir, as is 
usually the case m the great storms, the ranges were 
of roughly half the above order, being in fact 
2° 8 8 in Decimation, 91 67 m Horizontal Force, and 
about 690y in Vertical Force 

The last occurrence of a storm with variations of 
magnetio force of the above order was on Oot 13-16, 
1920 On that occasion a magnificent auroral corona 
was seen from many parts of the British Isles and 
northern Europe The ranges reoorded at that time 
were, at Lerwick, 3° 41 m Decimation, >10687 m 
Horizontal Force and >2086y in Vertical Foroe , and 
at Eskdalemuir >957y m the West Component, 
>719y in the North Component, and >624y in the 
Vertical Component A H R Goldie 

Meteorological Offloe, 

Edinburgh, Mar 16 
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The Bronze Age in Southern Africa 
By Prof Raymond A Dart, University of the Witwatersrand 


I N view of the impetus which has been given to 
the metallurgical analysis of ancient copper 
and bronze objects by the initial investigations of 
Prof John Sebehen of Aas, Norway (Nature, 
Jan 10, 1924), and the practical activity of the 
British Association Research Committee which has 
resulted in the important interim report embodying 
the recent investigations of Prof C H Desch 
(Nature, Dec 8, 1928), it is ardently to be hoped 
that funds will not be lacking for following up Prof 
Bernard W Holman s suggestions (Nature, Dec 
29, 1928) concerning the further collection and 
publication of data about the ancient mining 
industry and the products thereof which are avail 
able m southern Africa 

It has been the uniform experience of those who 
have investigated the ancient mining industry in 
South Africa that the work has been on so gigantic a 
scale as to preclude any belief that the products of 
the industry were consumed by a local population 
Beginning with the investigations of Mr T G 
Trevor, at that time Inspector of Mines for the 
Umon Government, and now holding a similar post 
for the Rhodesian Government, several important 
papers by Woodburn and Baumann and others have 
been published in the Journal of the Chemical, 
Metallurgical, and Mining Society of South Africa 
which established not only the above mentioned 
conclusion but also the further important deduction 
that the early copper tin , micaceous iron and 
ochre getters had the same sort of industrial 1 m 
plements as the ancient gold getters of Rhodesia 
and the north eastern Transvaal 

On similar lines of reasonmg it was possible for 
me (Nature, June 21, 1924), by gathering together 
information from these and other sources, as well as 
by my personal investigations, to put forward the 
thesis that the enormous ancient mining district 
from Katanga and Broken Hill to Pretoria, and 
from the Kalahari to the eastern coast, formed a 
single cultural unit 

In the South Afncan Geographical Journal of that 
year I developed the same view in an article on 
r ' The Anoient Mining Industry in South Africa,” 
and in Nature, Mar 21, 1925, p 425, was enabled, 
through the remarkable researches of Bro Otto, to 
demonstrate some of the objective proofs that are 
to be discovered in Bushman cave shelter paintings 
in the Cape Province, Natal, and Rhodesia of alien 
intruders wearing headgear of Babylonian and 
Phrygian appearance 

The great age of at least one of the mines was 
demonstrated by me in “ The Rooiberg Cranium ” 
(S 4 Journal of Science, vol 21, 1924), when I 
pointed out the existence of a stalagmite fifteen feet 
high and eight feet thiok, m its narrowest part, 
extending from the roof to the floor, thirty to forty 
feet from the entrance and in such a position as to 
render praotically oertain its formation since the 
penod of occupation by the miners 

It was, therefore, with considerable confidence 
that I boldly suggested in my article on “ Nickel in 
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Ancient Bronzes ” (1924) that, as Sebehen had 
failed to find nickel carrying ores m the sites of 
ancient mines m the Arabian and Mediterranean 
areas, the probable source of the nickel contaminated 
copper and tin for the ancient Near East was 
southern Africa 

At that time, although it was known that there 
was ample evidence of smelting operations in the 
Rooiberg area and a piece of bronze slag had been 
discovered which had provided in the hands of Mr 
Schoch the analysis revealing about 3 0 per cent of 
nickel which has now proved of such significance, 
there was no conclusive proof that bronze had been 
intentionally fabricated at Rooiberg 

This important corroboration of the view ad 
vanced by me was forthcoming at the Pretoria 
meeting of the South Afncan Association (1926), 
when Dr Percy A Wagner (S <4 Journal of Science, 
1926) revealed the amazing discovery of Mr 
Gordon of no fewer than thirty distinct furnaces 
on the farm Blaauwbank No 433 and alongside of 
some of them small separate stacks of hand 
cobbed tin and copper ore also accumulations 
of nodular aluminous surface limestone and hand 
cobbed iron evidently used as a flux In the furnaces 
themselves were found slugs ’ and fnlls ’ of 
bronze, many of them still embedded in an iron 
rich slag The largest slug weighs 31 3 grammes ” 
Here, then, as Dr Wagner stated is definite 
proof for the first time that these ancient metal 
lurgists had deliberately set out to make bronze, and 
that they were thus evidently acquainted with the 
properties and uses of that important alloy 

The reason for the admixture of nickel with the 
ores at Blaauwbank by the bronze makers was also 
proposed by Dr Wagner, who pointed out that on 
the farm there is, in addition to important tin and 
copper deposits, a mckel lode carrying at the out 
crop big masses of apple green nickel bloom ’ or 
anabergite This bears a remote resemblance to 
malachite, and it is probable that the ancient 
miners, who could not fail to have noticed this 
outcrop, mistook it for that mineral and thus 
introduced mckel into their bronze ’ The objects 
demonstrated by Dr Wagner are now in the Social 
Anthropology Museum of the University of the 
Witwatersrand 

Irrespective of any other question there has, 
therefore, been established by incontrovertible 
evidence the existence in South Africa of a definite 
Bronze Age period Such a phase of SouthAfncan 
prehistory has not hitherto been recognised by 
antiquarians, and naturally enough since the bronze 
objects which in other lands symbolise the existence 
of such a period have not been found here, but 
rather only the raw materials of mines, furnaces, 
and dumps which must have contributed to the 
blatant bronze cultures of more advanced cultural 
oentres 

The second conclusion that is warranted from the 
faots is that the ‘ ancient mining period ” m South 
Afnoa dates back to the Bronze Age, seeing that the 
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methods of exploitation of the copper, tm, gold, and 
iron fields are culturally uniform It oan scarcely be 
that the whole industry was of one age its very 
immensity demonstrates that it must have had 
several phases The remote antiquity of at least 
one phase cannot, however, be questioned 

It is of the utmost importance that the Bantu 
peoples when first discovered did not belong to a 
f bronze ’ but to an ‘ iron ’ culture, and there is no 
evidence to show that they evolved through a 
bronze phase to the iron phase We are forced to 
conclude that the highly intricate metallurgical 
roc esses of bronze making demonstrated by the 
eposits at Blaauwbank betray the actual presence 
there at a remote age of skilled and intelligent 
craftsmen from a superior cultural area Seeing that 
the deposits are half way across the continent, some 
estimate may also be arrived at concerning the 
lengthy period of South Africa's exploitation by 
that superior race utilising the bronze 

To the physical anthropologist who has lived in 
South Africa and had the opportunity of seeing and 
dissect ltjg representatives of practically every tribe 
m the south eastern end of the contment, there is 
ooncrete evidence in the thousands of negroid 
inhabitants with straight, aquiline, and hooked 

Fifty Years of M. 

I 'lHE important subject of refrigeration on ship- 
board has recently been dealt with in three 
papers by Mr A Greenfield, Mr G W Daniels, 
and Mr H J Ward, read respectively to the 
Institution of Marine Engineers, the British Asso 
ciation of Refrigeration, and the Institution of 
Mechanical Engineers 

One of the earliest contributions to a technical 
society on this subject was the lecture of Alexander 
Kirk to the Institution of Civil Engineers in 1884, 
while two jears later J B Lightfoot read a paper 
to the Institution of Mechanical Engineers on 
refrigerating and ice making machinery Associ 
ated with the production of artificial cold were the 
experiments and inventions of Cullen, Leslie, Carr6, 
Gome, Tellior, the Bells, Coleman, Linde, Haslam, 
and others To Gorne, an American doctor, we 
owe the first machine which caused compressed 
and cooled air to expand in working a piston in a 
cylinder, his patent being taken out on Aug 22, 
1860 Five years later, Gome died at Apala 
chicola, Florida, and there are memorials to him in 
that city and m the Statuary Hall of the Capitol, 
Washington, DC It was not, however, until about 
twenty years later that the matter was taken up 
seriously, and refrigeration on shipboard may be 
said to have come in definitely with the voyage of 
as Strathleven in 1879, just fifty years ago The 
StratMeven was fitted with a Bell Coleman cold air 
machine, and brought home a small cargo of frozen 
meat from Australia As Mr Ward said, that 
marked the economic beginning of the industry 
The Bell Coleman patents were then acquired by 
the late Sir Alfred Haslam , one of his first machines 
was fitted m the liner Orterd m 1881, and in 1889 
some 2,000,000 carcases of beef and mutton were 
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noses, elevated nasal bridges, reduced lip fullness, 
and lack of prognathism, to demonstrate beyond 
cavil the flood of Semitic and other Caucasian blood 
which flows in the veins of the Bantu peoples , just 
as the presence, in a more reduced proportion, of 
Mongoloid eye folds, slit like eyes, and high oheek 
bones of the “ Snese Hottentoten ” of the Eastern 
Province and the Bantu tribes of the eastern coast 
generally reveals past, but probably more recent 
and less widespread, contacts with the Far 
East 

With regard to the actual date of the Bronze Age 
in South Africa, it seems clear that being provoked 
by one or more alien races who were interested in 
raw bronze and being absolutely dependent upon 
that alien interest (as the lack of a typical and 
separate local bronze industry, such as those of 
Europe, demonstrates), there can bo little question 
that tho South African Bronze Age synchronises 
with the Bronze Ages of the nearest ancient cultures, 
namely, those of Egypt and Sumena The lm 
portance to South African prehistoric chronology of 
tho further prosecution of this absorbing piece of 
detective work m metallurgy and the exact chrono- 
logical establishment of the different ancient mining 
phases can scarcely be overrated 

rme Refrigeration 

brought to England, most of them m shipH having 
Haslam 's machines Compressed air machines then 
began to be replaced by machines using other gases, 
and to day about 80 per cent of refrigerated cargo 
ships use carbon dioxide and 18 per cent am- 
monia , tho advantages and disadvantages of 
which were touched upon by both Mr Ward and 
Mr Greenfield 

Nearly every writer on refrigeration acknow- 
ledges the great debt this branch of engineering 
owes to the scientific investigator, and frequent 
reference is made to the well known standard 
treatise, The Mechanical Production of Cold,” by 
Sir Alfred Ewing Refrigeration m all its aspects 
is almost entirely tho outcome of research, and the 
various investigations now being made by the Food 
Investigation Board, at the Low Temperature 
Research Station at Cambridge, and at the National 
Physical Laboiatory, are of great value to the 
industry 

Fish, moat, cheese, butter, apples, oranges, 
bananas all require different treatment, and the 
refrigerating engineer is faced with many problems 
Mr Greenfield’s review of the arrangement of a 
large refrigerated oargo ship is of especial interest 
With a sectional profile of stich a ship, he gave 
particulars of the mechanical appliances and piping 
The ship he described has 64 independent insulated 
cargo spaces of a total capacity of 660,900 cubic 
feet cooled by 37 miles of bnne cooling pipe divided 
into numerous circuits The temperatures used 
vary from 10° to 20° F for fish and buttei, to 
34° to 40° F used for vegetables and fruit Frozen 
meat is kept between 16° to 24° F , and chilled 
meat at 29* or 30° F 

Fruit was first brought to Great Britain from the 
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West Indies in 1888 in the s s Nonpareil, apples Brine at four different temperatures is available for 

were successfully earned home from Australia in circulating through the venous chambers, flow 

1888 in the s s Oceana , while the banana trade meters bemg used to indicate the amount flowing 

began m 1900 “ through the enterprise of a in each circuit All such installations are erected 

Liverpool shipowner who sought to aid a Bntish according to the rules and under the direction of 

colony at the call of a great Colonial Secretary ” the surveyors of Lloyd’s Register, who also periodic - 

This trade has grown to such an extent that in ally inspect the ships on behalf of the insurance 

1927 more than 18,000,000 bunches of bananas were and other interests involved During 1927-28 

shipped from the Gulf ports to depots in Great installations were fitted in 62 vessels with a 

Britain and European countries total insulated capacity of 5,600,000 cubic feet, 

Hitherto, refrigerating machinery has been driven while on Juno 30, 1928, 424 vessels held the 

by steam, but compressors and pumps are now Society’s Refrigerating Machinery Certificate 

sometimes connected to electric motors or to oil with a total capacity of more than 70,000,000 

engines In one of the fine new Nelson liners, the cubic feet of insulated space Ships, however, 

motor ship Highland Monarch, of 14,137 tons gross, are but the connecting links between the 

which made her maiden voyage last autumn, the producers abroad and the distributors at home, 

insulated spaces have a capacity of 600,000 cubic and the extensive nature of the refrigeration 

feet The ammonia compression system of re industry in Great Britain and Ireland can be 

fngoration with brine circulation is used, the am- judged from a glance at the Ice and Cold Storage 

monia compressors bemg dnvon directly by two Trades Directory for 1926, a book of some 236 

four cylinder Diesel engines of 300 horse-power each pages 

Evolution through Adaptation 1 

By Dr F A Bather, F R S 

I T is a hundred years since Francis Egerton, Earl changed as either to accommodate themselves to 

of Bridgewater, died, leaving a sura of money changing conditions or to become (in most instances) 

for the preparation and publication of works “ On more and more fitted to diverse states of life ? 

the Power, Wisdom, and Goodness of God as mam Many answers to this question have been pro 
tested in the Creation ” At loast half of the eight pounded, but, since controversy still continues, it 

Bridgewater Treatises thus engendered exemplified is plain that none of them is wholly satisfactory 

their subject by the fitness mutually subsisting A theory of revolutions of the earth’s surface, 
between living creatures and the outer world each accompanied by a special creation of fresh 
The facts which by them were so easily explained forms of life, has long ceased to fit the known facts 

have presented to us one of the fundamental Even if an external guiding power were admitted, 

problems of biology The first question is How one would still seek to discover the mechanism 

far are animals and plants really fitted to their sur through which it worked From such a theory it 
roundings 1 Then, if not, why not ? And again, is but a step to the conception of development in 

in so far as they are fitted, how did they become so ? definite directions, eaoh according to some pre- 

No living being can be considered without its determined plan Palaeontologists have indeed 

surroundings , indeed, it is hard in some respects to made known to us in various groups of animals 

say where the creature ends and its surroundings numerous series, each apparently following a trend 

begin An individual must be fitted to its sur of evolution, and somo have claimed each trend 
roundings, or must make some effort, conscious or as inevitable and accident apart, predestined 

unconscious, to become fitted Thus when we But it will be realised that any line of evolution, as 

observe the multifarious forms of life fitted ade we look backwards, appears to have been regular 

quately, if not always perfectly, to varied habitats and inevitable From oohth to steel axe the ascent 

and modes of living, we need feel no surprise, and is straight and unbroken It is just because the 
we perceive no difficult problem later shape proceeds so naturally and, to all appear 

Geology, however, has taught us that conditions ance, inevitably out of the former shape that we can 

have constantly been changing, and that the forms speak of an unrolling or evolution But when we 

of life also have changed, and it has revealed to us examine any such line more minutely we find that 

a succession of creatures constantly becoming fitted, matters are not so simple Take the evolution of 

or as we say adapted, to diverse conditions The either the horse or the Dicycle and it will be found 

problem is no longer the fitness of the individual, that there are some sido lines whioh failed to win 

but the adaptation of the race or lineage An approval, others that were adapted for special 

individual is adaptable, but only up to a point, and conditions and so diverged , or two stocks of differ- 

any increased fitness of the individual is not — at cut origin and structure may have been similarly 

any rate in the vast majority of cases open to human moulded to meet a similar environment and have 

observation — handed on to the offspring How thus assumed a close resemblance Clearly pre- 

then are we to explain the fact that numberless determination cannot apply to such cases, and 

senes of forms have gradually changed, and so therefore cannot be called in as a general expression 

of evolution 

How^ ffi&S hitfe ® roadl y /P°*kng, there is a conflict between 

on Feb & the view of evolution as essentially a process of 
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adaptation, and the view that it follows predestined 
courses The essence of the latter view is that the 
trends do not necessarily accord with the surround- 
ings, but may indeed run oounter to them, so that 
the lineage ceases to be fitted and comes to an 
inevitable end Now it cannot be denied that, 
according to our present lights, there are such 
examples of evolution at cross purposes with 
environment Any solution of the problem of 
adaptation must apply also to maladaptation * 

Tne problem may be bmited and perhaps clarified 
if taken m connexion with another generalisation 
of palaeontology — the irreversibility of evolution 
This, which we owe to Louis Dollo, states that a 
structure once lost is never regained Should the 
need agam arise for the performance of the same 
function, some other organ must be modified for 
the purpose This irreversibility may be extended 
to the history of the lineage There is, all must 
admit, a curious parallelism between the develop 
ment of the individual and that of the race , and, 
just as the individual’s growth never really returns 
on itself, so is any true rejuvenation excluded from 
the history of the race More obviously connected 
with irreversibility is a further generalisation, 
particularly associated with the name of D Rosa, 
stating that a race as it progresses loses its power 
of adaptive change At first it can vary in numer 
ous directions and is not bound to any one road 
But every step that it takes in one of those directions 
forbids its return to soek another path Thus by 
degrees all roads but one are barred to it, and if that 
one road ceases to lead to salvation, the raoe must 
perish 

Let us combine theso statements of palaeontology 
with the geological teaching that from the beginning 
the surface of our planet has constantly been 
changing, a fact that has involved, inter aha, 
changos of climate, changes of depth and salinity 
m the waters, and migrations of their inhabitants 
It follows that the surroundings of a race are con- 
tinuously altering , the race has perpetually to 
catch up with the change in so far as the external 
changes proceed in the same direction, so do adapta 
tion and specialisation follow in what seems to be 
a definite trend Now suppose the external change 
to be diverted from the normal course, then a race 
that by its specialisation has cut off all chances of 
adaptation to the new conditions will necessarily 
perish Or suppose the external change merely to 
cease , it does not follow that the internal condi 
tions of the organism will cease to move along the 
line hitherto found beneficial , thus arises the 
phenomenon of a trend which, beginning m har 
mony, has been turned to disharmony 

This seems to be a fair expression of well known 
facte It suggests to us that not only is there 
irreversibility and a consequent loss of adaptability, 
but also that there is some tendency for change of 
form and structure to proceed m a definite direction 
In most cases the direction will accord with the 
enviepnment , otherwise the world would cease to 
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be peopled In the remainder, and eventually in 
all cases, the direction becomes in disaccord , the 
race dies out, and its place is taken by one more 
adaptable Hence special evolution of the race is 
replaced by that general evolution of the world- 
population which we oall progress 

Consideration of the two chief theories of the 
evolutionary process m the light of modem know- 
ledge has seemed to point to this same conception 
of an internal direction 

The Lamarckian theory, thus regarded, implies 
that a modification of the individual to meet the 
pressure of the environment is somehow transmitted 
to the germ cells, and that these produce an altered 
offspring, or mutant, already m aocord with the 
environment It is generally agreed that characters 
are transmitted from parent to offspring through 
the chromosomes or nuclear elements of the germ- 
cells Now it is known that change of outer con- 
ditions (food, light, temperature, moisture, and the 
like) may have such a physico-chemical action on 
these chromosomes as to induce some change or 
mutation , but if, as the Lamarckian theory de- 
mands, the mutant produced is just the one that 
fulfils the requirements, we still have to ask why 
this should be so 

In most cases that appear to exhibit a direct 
action of some outer physical agent, it may be that 
the agent merely stimulates mutation, and that 
among numerous mutants only those survive which 
harmonise with the environment The remainder 
may never actually come to birth, and even fertil- 
isation may be hindered by a change in the germ- 
cell due to external influences Such instances m 
fact are familiar to geneticists When the stimulus 
of a changed condition is continued through long 
ages, the probability of its producing a mutant in 
harmony with the requirements is enormously 
increased 

In so far as this is a true reading of the facts, 
it implies that the apparent Lamarckian effect is 
nothing but a special case of the Darwinian selection 
But, whereas Darwin called on unstable random 
variations to provide the material for natural 
selection, Mendel, De Vries, Morgan, and others 
have shown that the new material really consists of 
stable, true breeding mutants So far from up- 
setting the Darwinian theory, that emendation 
makes it more workable , ana if to it we add the 
conception of an early massacre of unsuitable 
mutants, the tempo of the selective process will be 
further accelerated 

It is possible to imagine still greater speeding up 
by viewing selection at a different angle The 
Darwinian regards what he calls Nature— that is, 
the totality o? environment — as the selector But 
what if we lay the burden of selection on the 
creature ? No more m this case than in the former 
is any conscious choice implied An animal with 
defective pigment and sight will not escape its 
enemies unless it skulk in dark corners A mutant 
that can exist only m warmer water than that 
supported bv its parents will pensh if it do not 
find such a habitat Individuals that happen on 
suitable conditions will be saved 
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A population is subject to both kinds of selection 
Whether the environment of a given locality change 
or no, the fit among the offspring that remain in 
it are passively selected by Nature , those that 
migrate, because uncomfortable, actively, though 
accidentally, select a fit habitat Thus arises 
divergence 

If the problem of adaptation is brought nearer 
to solution by these modem extensions of theory, 
there remain the questions of irreversibility and 
trends, especially those that seem to us out of 
harmony with the environment Those pheno 
mena suggest a tendency of mutation to follow the 
change of environment , and they do so far more 
than the rare and somewhat doubtful instances m 
which an experimenter claims to have produced a 
heritable modification, or a mutant conforming to 
some modification that he has produced by outer 
stimuli m the adult parent If, then, we could find 
some general principle governing mutation, we 
might approach an explanation of the whole 
evolutionary process 

May I suggest a possible direction of search for 
such a principle ? The evidence thus far available 
indicates that mutation depends on some physico 
chemical change in the particles that make up the 
chromosomes of the male and female germ cells 
That chromosome particle, or gene, on which a 
certain structure of the adult is believed to depend, 
must have a chemical constitution more compli 
cated than that of any organic compound as yet 
eluoidated by chemists, but the changes m its 
composition must follow the same laws 

The ordinary chemical changes of living substance 
are reversible , that is a character of life , a com 
pound broken down is at once reformed But 
certain reactions are irreversible, and conspicuous 
among them is the whole process of growth and 
senile decay If, then, some external agent produce 
a ohange m the molecular arrangement of a gene, 
that change may well be irreversible Indeed, the 
mere removal of the external agent could not be 
expected to oause a reversal of the reaction Again , 
just as other irreversible changes in an organism 
proceed in definite directions, so a succession of 
changes initiated m a gene would be likely to follow 


Dr H Brauns 

H ans heinrich Justus carl ernst 

BRAUNS, who died on Feb 3 at his resid- 
ence m Willowmore, Cape Province, at the age of 
seventy -two years, was bom in Hannover, Germany, 
and spent his school-days in Mecklenburg, where he 
also entered the University, obtaining the Ph D 
degree He studied medicine at several places, in- 
cluding Gottingen and Leipzig, from which latter 
university he obtained the M D degree The honor- 
ary degree of D Sc waa conferred upon him in 1928 
by the University of Stellenbosch in recognition 
of his services to 'entomology in South Africa He 
waa a member of the Royal Sooiety of South Africa, 
and shortly before his death was eleoted an honorary 
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a single line Whether a chemical change consist 
m the loss of a molecule or in a rearrangement of 
molecules, it seems that the number of possible 
changes would become increasingly limited This 
limitation would, in course of ages, apply to each 
of the genes 

If the changes in the genes were merely random, 
then the organism would bo just as likely to vary 
in a negative as in a positive direction But if the 
evidence convinces us that variation is more in a 
positive direction, then the changes m the genes 
cannot be random, but must be produced or con- 
trolled by some factor external to them 

How, precisely, external influences are conveyed 
to the chromosome particles is another question 
Some researchers, as J T Cunningham, rely on the 
action of hormones, internal secretions conveyed by 
tho blood to the germ cells But what happens 
when the hormones get there ? The chromosomes 
lie m the plasma of the germ cell, and it has long 
been recognisod that this is not without effect on 
inheritance Now Hirata has recently described a 
chemical mechanism by which a change in this 
plasma acts to some extent on the gene At first 
the influence is manifested in the adult offspring as 
a non heritable modification, bat it is suggested 
that a continuance and intensification of the stirau 
lus might be so firmly impressed on the gene that 
the chango would be passed on to the offspring 
Thus the modification would become a mutant, 
and our problem would to that extent be solved 

I have attempted to keep my speculations con- 
sistent with recent work m genotios and bio 
chemistry If some such physico chemical struc- 
ture be admitted as the basis of variation, and if 
the irreversibility of the chemical changes m it be 
allowed, then it seems to provide that fundamental 
premise from which, in combination with a vary 
mg environment, one can deduce irreversibility of 
evolution, reduction of vanation, and orthogonetio 
trends The decisive principle is still natural 
selection, but the material on which selection 
acts is not supplied at random , it is subject to 
certain laws, and those laws assist the progress 
of that evolution of life which is revealed to us by 
palaeontology 


member of the Soci6t6 des Sciences Naturolles, 
Mus<5e du Congo Beige, Tervueren 

On the completion of his medical studies, 
Brauns travelled m the East, India, and North, 
Central, and South America In 1895 he went to 
South Africa, settling eventually at Willowmore 
m the Karoo, where fie worked until 1925 
Brauns collected insects all over South Africa, 
but mostly from the Karoo His chief interest 
was centred m Hymenoptera, his collection of 
which is now m the Transvaal Museum, Pretoria 
He published numerous papers, memoirs, and mono- 
graphs on South African Hymenoptera, especially 
on the Apidee, Sphegidae, Masandse, and Chrysi- 
didffi, and his systematic work on genera such as 
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Cercena, Croctaa, Epeolus , etc , is important He 
was a keen observer and first class field natur 
alist, and his many observations on the habits, 
development, nest building, prey parasites, food 
plants, and general bionomics of Hymenoptera have 
earned for him a prominent position as an ento- 
mologist He also contributed to our knowledge of 
termitophilous and myrmecophiloua insects His 
indefatigable spirit prompted him to collect even 
up to tho last, and shortly before his death he 
published descriptions of new Chrysidid® 

Thomas Owen Bos worth, who died m London 
on Jan 18 last, was bom at Spratton, Northamp- 
tonshire, on Mar 28, 1882 He was educated at 
St John’s College, Cambridge, and was on the 
staff of the Geological Survey of Scotland in the 


years 1908 and 1909 The remainder of his life was 
mainly spent abroad as an oilfield geologist In 
this capacity he travelled extensively in America, 
ranging from Peru to within the Arctic circle His 
published works include “ The Keuper Marls around 
Chamwood ” (Leicester, 1912), ‘^Geology of the 
Mid Continent Oilfields, Kansas, Oklahoma, and 
North Texas ” (New York, 1920), “ Geology of the 
Tertiary and Quaternary Periods in the North West 
Part of Peru ” (London, 1922), and several papers in 
the Geological Magazine In the work on Peru, Bos 
worth gives a fascinating account of the later geo 
logical history of the region, and his description of 
the present conditions and processes in the desert is 
full of interest to both geologists and geographers 
Bv his death at the early age of forty six years, 
geology has lost a very able investigator 


News and Views 


The Soviet Government has now completed the 
first part of an extensive electrification scheme which 
was begun almost immediately after the Revolution 
A large 80,000 h p hydro electric station has been 
built on the^ River Volkhov about 80 miles east of 
Leningrad The power is supplied to Leningrad by 
overhead lines at 120 kilovolts The Swedish General 
Eleotnc Co (Asea) supphed most of the equipment 
and assisted in the planning of the station Metro 
pohtan Vickers Electrical Company of Manchester also 
supplied some of the equipmont In tho commumoa 
tion between the generating and distributing station, 
the transmission lines aro used as part of the circuit 
The communication between the machine room and 
the control room is by ship’s telegraphs Aocordmg 
to Reuter (Moscow), the Soviet Government has also 
started broadcasting, the control of which has boon 
put m the hands of the Commissariat of Posts and 
Telegraphs In addition to radio technical and agri 
cultural courses, a university has been opened the 
lectures in which are all given by radio By means 
of telephone lines, broadcasting is being extended to 
isolated villages A very rapid increase in the number 
of radio listeners is expected According to tho 
estimates of the Commissariat, the number of listeners 
will have increased by a million before the end of 
this year Radio theatres have been opened in both 
Moscow and Leningrad and experiments are being 
made with radio films On Aug 1 next, a new radio 
station with a power of 75 kilowatts will be opened 
in Moscow 

In January tlus year, Dr T A Jaggar, Director 
of the Hawaiian Volcano Observatory, predicted that 
an eruption of either Kilauea or Mauna Loa was to 
be expected during 1929 The prediction, based on 
the cyclic behaviour of the Hawaiian volcanoes first 
reoogmsed by Dana, was made good in spectacular 
fashion on Feb 20 On that day, Washington received 
the following radiogram “ Kilauea flashed into mag 
mficent eruption at 1 00 am Hawaii time this 
morning ” We learn from a Daily Science News 
Bulletin issued by Science Service of Washington, D C , 
on Feb 21, that the opening phase began with vast 
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fountains of lava, spurting to heights of two hundred 
feet from a long craok in the floor of Halemaumau Pit 
In twelve hours the pit was filled with a lava lake to 
tho depth of sixty feet By that time the fountains 
wore still playing to a height of a hundred feet, and 
tho level of the lava lako was rising at the rate of 
five feet per hour Dnblet cones formed above the 
effervescent lava, and from the higher jets liquid 
drops were blown off to fall at first as pumice but 
later as clear brown glass relatively poor in gas 
bubbles Quantities of the fine spun glassy threads 
known os ‘ Pel6 s hair ’ have been formed by wind 
action from the crests of the waves of molten rock 
The seismograph at Volcano House records a constant 
tromor, and an inclination from the vertioal away 
from Halemaumau Pit Since the eruption started, 
constant additions have been pouring into the cauldron 
as a result of landslides of volcanic detritus from the 
steep slopoB of the sides It is anticipated that the 
present phase of intense activity will oontmue for 
several weeks 

Mr R A Watson Watt delivered the Symons 
Memorial Lecture of the Royal Meteorological Society 
on Mar 20, taking as his subject “ Weather and Wire 
less ” Mr Watson Watt stated that wireless as 
a means of communication is essential in modern 
meteorology because it alone is capable of giving 
sufficiently rapid interchanges of data over wide areas 
The results of observations made all over Great Britain 
are in the hands of the central forecaster within an 
hour, the majority of the data for Europe are re 
ceived within an hour and a half, and that for the 
whole Northern Hemisphere within six hours It was 
announced that an experimental transmission from 
Daventry of daily weather oharts is to commenoe 
shortly Wireless has a ‘ climate ’ and a ‘ weather ’ of 
its own The weakening of signals over different kinds 
of country, according to time of day and season, and 
the dependence of atmospheric disturbance on latitude, 
place, and time, are climatologioal in scope The 
quick period changes, the erratic phenomena of fading, 
are part of the ‘weather’ of wireless — atmospherics are 
its ‘ rainfall ’ 
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Mb. Watson Watt stated that the average atmo- 
spherics is a hundred thousand times as strong as a read 
able signal They have been known to disturb broadcast 
reception up to four thousand miles from their place of 
origin They originate in thunderstorms and the pre 
dominant source of the world’s supply of atmospherics 
at any moment usually lies in a land where it is sum | 
mer afternoon The average atmospherics recoived in 
England is of such strength as would be sent out by a 
thunderstorm 2000 miles away Speaking of the al 
leged effects of wiVeless on weather, Mr Watson Watt 
stated that the average rainfall of England requires for 
its production the expenditure of energy at. the rate of 
a third of a million horse power per square mile, night 
and day throughout the year The total rate of ora» 
sion of energy from all the broadcasting stations of 
Great Britain and Northom Ireland, in the limited 
periods during which they work, is less than 65 home 
power Any effect of broadcasting on weather would 
therefore be due to ‘ sub homeopathic doses ’ of less 
than one in a thousand million Tho lecture was lllus 
trated by the reception of current weather maps and 
written forecasts on the Fultograph system, and by 
demonstrations of the cathode ray direction finder, a 
visual direct reading instrument used for locating 
wireless transmitters and thunderstorms 

In his Friday evening discourse, delivered on Mar 
22 at the Royal Institution, Sir EmeHt Rutherford 
dealt with “Penetrating Radiations” There exists 
m our atmosphere a type of ultra penetiating ravs 
often called tho cosmic ravs of about a hundred 
times the penetrating power of gamma jays The 
frequency of vibration of these cosmic rays is from a 
hundred to a thousand million times greater than that 
of ordinary light For ordinary X rays, tho quantum 
of radiation, in passing through the atoms of matter, 
occasionally interacts with one of tho component 
electrons and the wholo wave energy of the quantum 
is given to tho electron, which is set in rapid motion 
and ionises the matter in its path The chance of 
such a conversion of the energy of the radiation, called 
the photoelectric effect, increases rapidly with the 
weight of tho atom and falls off markedly as the 
frequency of tho radiation is raised Another process, 
called scatterings, is also always present 'I he effect 
is small for ordinary X rays, but becomes predominant 
for very high frequency rays In this process, called 
the Compton effect, the radiation is scattered and at 
the same time the electron is set m motion The 
scattered radiation is degraded in frequency in amount 
depending on the angle of scattering In very pene 
trating rays, the average frequency of the scattered 
wave is reduced to about one half for each scattering 
collision, when about half the energy in the average 
is given to the recoil electron Consequently, when a 
very penetrating radiation passes through matter, 
recoil electrons of high speed, and degraded radiations, 
are always present The experimental information 
is at present too scanty to fix with certainty the origin 
and nature of these penetrating rays It has been 
suggested that they come from outer spaoe, and 
represent radiations which arise m the destruction 
or creation of atoms The energy of the quantum 
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m the most penetrating radiation measured by 
Millikan is of the order of 1000 million volts It may 
prove significant that radiation of this energy may 
be expected to arise if the proton can be converted 
into radiation by a single catastrophic process 

The Medical Research Council has lately issued 
three important monograplis in the Special Report 
Series (H M Stationery Office) No 124, by E G D 
Murray, gives a critical account of tho general biology 
of the momngoooceus, the causative micro organism 
of cerebro spinal fever No 125, by Hugh Cairns, is 
a study of intra cranial surgery, based upon a year’s 
residence as assistant surgeon m Dr Harvey Cushing’s 
clime at Boston, USA Tho medical reader, even, 
will bo astonished at what can now be accomplished 
in this branch of surgery, and it is remarked that, 
apart from tho difficulties of diagnosis and surgical 
approach, the brain is just as amenable to surgeiy as 
are tho peripheral nerves No 126 contains a sum 
mary of reports for 1927 from research centres in 
Great Britain and Ireland on the medical uses of 
radium Thero can now bo no doubt that radium is 
a valuable adjunct, properly applied in tho treatment 
of cancers Some inoperable cases are apparently 
cured, and even when this happy result does not 
ensue, life is frequently prolonged and the last days 
of the patient are rendered more comfortable Much, 
howevor, remains to be elucidated us to the proper 
dosage, and the best method of application, of radium 

Ihe value of the work carried out at what are 
termed forest products laboratories is now beyond 
cavil Ihe first was established in the United States 
m Madison, Wisconsin An important branch of 
the Research Institute at Dehra Dun, India, is 
occupied with similar researches , as also a section 
of the Bureau of Science at Manila in the Philippines 
The 1 orest Products Research Laboratoiy at Pnncea 
Risborough in Groat Britain has already been alluded 
to in Nature A pamphlet (No 9 Melbourne, 1928) 
has been recently issued in which Mr A J Gibson, 
a conservator of forests m India, lent to Australia 
for tho purpose of tho inquiry, diseusBes the question 
of “A 1 orest Products Laboratory for Austialia ” 
Mr Gibson arrived in Australia in August 1927 and 
spent four months in visiting all tho States of tho 
Commonwealth, his report bi mg based on the results 
of his investigations In publishing the report the 
Council for Scientific and Industrial Research, under 
the auspices of which the investigation was earned 
out, states that its publication does not assume ‘ that 
tho opinions expressed therein are its adopted views 
nor that it is intended to follow, m their entirety, the 
recommendations made ” 

As a result of his investigations and tours in which 
Mr Gibson acknowledges his indebtedness to the forest 
and research officers of the various States, he ex 
presses the opinion that the establishment of a central 
Forest Products Laboratory for the Commonwealth of 
Australia is advisable One of the reasons given 
is a common one, and yet not the less important for 
that reason In the past, he says, there has been 
much overlapping of research work and waste of 
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money owing to the absence of co ordination between 
the various States and the Federal Government in 
this matter He recommends the setting up of a 
central laboratory, and estimates the rough cost as 
follows A capital expenditure for erection of 
buildings and equipment of £49,000 , an annual 
expenditure of £10,400 for the personal staff , and 
another £8600 for maintenance or a total for per 
sonnel and maintenance of £19,000 per annum 

Volume 2 of the Bulletin of the Hill Museum (1928) 
has recently come to hand The first volume of this 
publication was completed in 1924, and it is announced 
that with the commencement of Vol 2 a part will be 
issued each quarter The journal is devoted to the 
publication of original papers on Lepidoptera basod 
upon the splendid private collections of Mr J J 
Joicey, housed in the Hill Museum at Wormley, 
Surrey Contributions from outside sources are also 
accepted, provided they deal with collections made 
for the Hill Museum or are based upon studies carried 
out there Among the various papers included m this 
volume, Prof E L Bouvier’s finely illustrated account 
of the Satumnd moths from the East Indies is irn 
portant on account of the new species and varieties 
described Mr Arthur Hall's revision of the genus 
Phyciodts and papers by Mr G Talbot (and others) 
on material from Matto Grosso, Brazil, and the Great 
Atlas Mountains, are also noteworthy The Bulletin 
is admirably printed, and is illustrated by well 
executed coloured and other plates The subscnp 
tion price is 30s per volume, payable to Mr G Talbot 
at the Hill Museum it is also announced that the 
Bulletin will be sent in exchange for other publics 
tions on Lepidoptera 

A severe earthquake, that must have shaken a 
wide area in British Columbia and southern Alaska, 
occurred on Mar 1 at 2 31 am (Eastern Standard 
Time) The epicentre is placed by the seismological 
section of the U S Coast and Geodetic Survey m lat 
63° N , long 122° W , or in the strait between Queen 
Charlotte Island and the mainland An after shock, 
almost as strong as the first, ocourred m the same 
place a little more than an hour later ( Daily Science 
Newt) Bulletin, Science Service, Washington, D C 
The epicentre of both shocks lies about 160 miles 
south east of that of the Alaskan earthquake of Oct 
24, 1927, which was probably situated near Wrangell 
and Juneau in the narrow sounds of the Alexander 
Archipelago (Nature, vol 120, p 667) The central 
areas of the two earthquakes thus seem to occupy a 
submarine band parallel and close to the western 
ooast of North America. 

Until comparatively recent years, earthworms 
have been regarded as entirely useful animals, as they 
benefit the agriculturist by opening up the subsoil and 
improving the general condition of the land, and also 
they provide a prolific source of bait for inland fishing 
Under modem conditions, however, they are a nuis- 
ance on lawns and golf courses on account of the 
mounds of earth they build up at the entrance to 
their burrows, whioh are unsightly and interfere with 
play in golf W R Walton (Farmers Bull , No 1569, 
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U S Dept Agric ) epitomises our present knowledge 
of the life history and habits of earthworms, indicat- 
ing the chief species that are of economic importance 
Earthworms are a favourite food of wild song birds 
and domestio poultry In the latter connexion it 
should be noted that the eggs or larvae of the gape- 
worm are swallowed by earthworms, and if in their 
turn these are eaten by chickens, the latter may con- 
tract the disease of gapes, for which the mortality is 
very high among young birds The collection, stor 
mg, and rearing of earthworms for sale is a regular 
industry m fishing areas, and methods used m con 
nexion therewith are described When it is desirable 
to reduce earthworms, as on lawns and golf courses, 
various vermicides may be utilised, including corrosive 
sublimate, ammonium sulphate, powdered arsenate 
of lead, and mowrah meal In flower pots and flower 
beds saturated Umewater applied freely to the soil 
will destroy earthworms and not injure the plants 

At the end of the third volume of the Quarterly 
Review of Biology (December 1928) the editor. Prof 
Raymond Pearl, reports on the cost of the biological 
books received during the year 1928 These books 
are classified by origin — United States, Germany, 
English American (that is, published in England and 
imported by a branch in Amenoa), England, France, 
other countries In the last named group two ex 
pensive books with many plates should be omitted 
before taking the average price Leaving these two 
books out of the reckoning, Germany heads the list — 
the price per page working out at 1 48 cents, the 
English American at 1 46, British Government publi 
cations 1 26, United States 1 14, England 1 09, 
France 0 45, and United States Government publi 
cations 0 21 cents per page Prof Pearl states that 
the sample of British Government publications was 
small and does not give an entirely fair represen ta 
tion of the case He points out the low cost of the 
U S Government publications, and that French 
scientific hooks are still marvellously cheap as oom 
pared with the commercially published books of the 
rest of the world There has been a slight fall (4^4 
per cent) in the cost of biological books produced in 
England as compared with 1927, but the German 
books received were 23 3 per cent higher m cost in 
1928 than in 1927, and 35 8 per cent higher than in 
1926 The corresponding increases in the price of 
French biological books were 25 0 and 28 6 per cent, 
but the absolute price is so low that the increases 
are scarcely significant Prof Pearl interprets the 
feelings of many biologists m Great Britain when he 
states that it is a question whether the German 
“ publishers are not dangerously close to the point in 
their pricing of scientific books where they will bring 
into operation that other sad economic law of which 
the effect is that absolute returns dimmish. There 
can be no great profit in publishing books at suoh 
high pnoes that nobody buys them.” 

In accordance with the recommendations of the 
recent Committee on the organisation of a Colonial 
Agricultural Service and of the Colonial Veterinary 
Services Committee, the Secretary of State for the 
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Colonies has appointed the following Colonial Advisory 
Council of Agriculture and Animal Health : Mr W 
Ornwby Gore (temporarily chairman), Mr F A 
Stockdale (vioe chairman), Lieutenant General Sir 
William Furse, Dr A W Hill, Dr G K Marshall, 
Dr E J Butler, Prof T B Wood, Dr W H Andrews, 
Dr A T Stanton, and Mr R V Vernon The Lawes 
Trust Committee and the Joint Committee on Research 
in Animal Nutrition of the University of Aberdeen and 
the North of Scotland College of Agriculture, respec 
tively, have been invited to give their consent to Sir 
John Bussell and Dr J B Orr serving on the Counoil 
Mr G H Creasy, of the Colonial Office, has been ap 
pointed secretary to the Council No terms of refer 
enoe have been given, but the Council a functions will 
be generally those recommended by the Committees 
named above 

The International Council for the Exploration of 
the Sea -will hold its annual meeting this year in 
London on April 8 16 P if teen countries are now 
represented on it, namely, Belgium Denmark, France, 
Finland, Germany, Great Britain, Holland, Irish Free 
State, Italy, Latvia, Norway, Poland Portugal, Spam, 
and Sweden The headquarters of the Council are m 
Copenhagen, and it is there that the annual meetings 
arc normally held The Council last met m London in 
1920 when it first reassembled after the War On 
April 12 and 13 special meetings will be held, by 
the courtesy of the Zoological Society of London, in 
the Society s meeting rooms, for the discussion of the 
fluctuations of fisheries and methods of measuring 
currents On April 17a joint mooting with the Chal 
lenger Society will bo held at the station of the Marine 
Biological Association at Plymouth 

A sectional meeting of the World Power Confer 
ence on the ‘ Complete Utilisation of Water Power 
Resources will be held at Barcelona on May 1S-23, 
at the same time as the Barcelona Fair It will be 
followed by visits to places of interest in Spam The 
meeting is being organised by the Spanish National 
Committee of the World Power Conference, with the 
official co operation of the Spanish Government 
The subjects to be dealt with are general hydro 
logical problems , technical problems of water power 
utilisation , eoonomic and financial problems , legal 
problems , protective measures and defence works of 
undertakings Copies of the technical programme 
<m English, Spanish, Frenoh, and German) with forms 
of application for membership, can be obtained from 
The Secretary, International Executive Council, 
Central Office, World Power Conference, 03 Lincoln s 
Inn Fields, London, W C 2 

The unique collection made by Mr and Mrs A C 
Bossom of the crafts of the Indians of British Columbia 
has been loaned to the Imperial Institute, South 
Kensington, 8 W 7, for display during the period 
Mar 27-May 20 The British Columbia Indian or 
Siwash is a mixture of the Mongoloids and Red 
Indians, and this heredity appears m his art, as some 
of it is similar to that of the Chinese and Japanese. 
Hu artistic instinct is more highly developed than 
that of the Red Indian, because he is a house dweller 
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and not nomadic The exhibits consist of about 
1 500 articles, illustrating workmanship in wood, metal, 
bone, ivory, leather, basketry, eto It is a curious 
fact that these Indians had no pottery The exhibi 
tion is open daily on week days from 10 am to 
6 pm and from 2 30 to 0 1 M on Sundays Admission 
is free 

The proceeds of the Daniel Pidgeon Fund for the 
year 1929 of the Geological Society of London have 
been awarded to Mi J Selwyn Turner who proposes 
to investigate the faunal succession in the Coomhoola 
Grits and Carboniferous Slate of County ( ork 

At the annual general meeting of the Geological 
Society of London the following officers were elected 
President Prof J W Gregory , Vice Presidents 
Dr F A Bather Prof E J Garwood, Dr E Greenly 
and Mr H W Monckton Secretaries Mr W 
Campbell Smith and Prof W T Gordon Foreign 
Secretary Sir Arthur Smith Woodward Treasurer 
Mr 1 N Ashcroft 

Motions on the subject of nomenclature for con 
aidoration by the fifth International Botanical Con 
gross to be held at Cambridge in 1930, should be in 
the hand of the rapporteur g6n6ral Dr John Briquet, 
before Sept 30 next Further information on the 
programme of work on nomenclature can be obtained 
from Dr Briquet, Conservatoire botanique Geneva, 
Switzerland 

The Ministry of Agriculture and h isherios has issuod 
anew the Leaflet (No 138) on fowl pox which has 
been re written It gives a complete summary of the 
features of the disease and its treatment with illus 
trations The Ministry also carries out veterinary 
tests for poultry diseases a charge of 3s being made 
for a post mortem examination and 10s for a com 
plete examination in outbreaks of bacillaiy white 
diarrhota 

In our issue of Dec 1 1928 p 800 an account was 
given of the Kimberley meeting of the South African 
Association for tho Advancement of Scienoe held on 
June 29 July 4, 1928 The full report of the meeting 
has now been issued (Johannesburg South African 
Association for the Advancement of Science 30s net) 
In addition to the presidential addresses the volume 
contains all the papers recommended for publication 
after presentation at the meeting There are author 
and subject indexes 

Every scientific worker must have had the expen 
enoe of being asked to recommend for popular reading 
a book in some branch of his own science, and. of being 
hard put to it to find a satisfactory answer The Com 
mittee of the Leeds Public Libraries haa got over the 
difficulty by inviting experts to compile, with suitable 
comments, lists of works dealing with all the aspects of 
various subjects of popular appeal The lists are pub 
1 1 shed as small booklets at a price of 3 d each, and are 
suggestive library guides In the scientific senes the 
latest to appear are “ What to Read in Zoology ” by 
Prof J Arthur Thomson, and “ Wtyt to Read in 
Biology ” by Prof W J Dakin 
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Messrs W Heffer and Sons, Ltd , Cambridge, have 
just issued a catalogue (No 323) of some 1800 works 
dealing with agriculture, botany, zoology and biology, 
chemistry and chemical technology, medicine and 
physiology, mathematics and physics, including long 
runs of publications of the learned and scientific 
societies The list can be had free from the publishers 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — A tem 
porary zoological assistant for work on the zoological 
collections of the Discovery — The Secretary, D\s 
covery Committee, Colonial Office, Whitehall, S W 1 
(April 7) A full time locturer on electrical engineer 
mg at the Leicester Oolloge of Technology — The 
Registrar, College of Technology, Leicester (April 8) 
A demonstrator in the department of chemistry as 
applied to hygiene, at the London School of Hygiene 
and Tropical Medicine — The Secretary of the School, 
Malct Street, W C 1 (April 10) A physics tutor at 
the University Correspondence College — The U C C , 
Burlington House, Cambridge (April 12) A junior 
assistant under the Air Ministry, with good general 
technical knowledge of wireless ground stations. 


directional wireless and wireless in aircraft, and of 
development of short wave wireless telegraphy and 
telephony especially in its use in aircraft — The 
Secretary, Air Ministry (S 1 ), Adastral House, 
Kmgsway, W C 2 (April 15) An assistant ourator 
in the Royal Botanio Gardens, Kew — The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W 1 (April 16) A principal of the Shore 
ditch Technical Institute — The Education Officer 
(T la). The County Hall, Westminster Bridge, S E 1 
(April 10) A pnnoipal of the Hackney Technical 
Institute — The Education Officer (T la), The County 
Hall, Westminster Bridge, S E 1 (April 10) An 
inspector of ancient monuments for Wales — The 
Chief Inspoctor of Ancient Monuments, H M Office of 
Works, Westminster, S W 1 (April 21) A ohief 
inspector of the West Riding of Yorkshire Rivers 
Board — H F Atter, 71 Northgate, Wakefield 
(April 30) An independent lecturer in economics 
at the University College of North Wales — The 
Registrar, University College of North Wales, Bangor 
(May 1 1) An advisorj ilairv bacteriologist at the 
Harper Adams Agricultural College — The Principal, 
Harper Adams Agricultural College, Newport, Salop 


Our Astronomical Column 


Auroral Ar< s on Mar 14 and 18 — Auroral ares 
were seen on Mar 14 and 10 at 7 pm by Prof H 
Bassett and Mr R G Durrant and bj several other 
spectators at Reading On both occasions the 
phenomenon presented itself in precisely the same 

P osition, but it was fainter on Mar 18, the moon’s 
ght being stronger The altitude of the brighter 
part of the arc was approximately 30° above the 
horizon and its breadth about half a degree The arc 
stretched over an expanse from south south east to 
north north west or 180° It passed below Venus, the 
moon, and Jupiter on one side, and betweon two bright 
stars at a considerable distance on the other Mr 
Durrant refers to the event as being an apparition of 
the zodiacal light, but the aspect of the latter is usually 
that of a glow in the shape of a cone He alludes to 
Sir John Herschel’s suggestion that the zodiaoal light 
represents a denser region of planetary material con 
eisting of the tails of comets, while Lord Kelvin con 
sidered it as the reflected light from a cloud of meteors 
revolving round the sun There is very little if any 
distinction between these views Mi Durrant re 
marks that if the theory just mentioned still meets 
with acceptance, this solar crape ring must circulate 
just within the path of Venus, but the object witnossod 
in the sky at the middle of March seems to have been 
consistent with that of an aurora 

Recent Solar Activity — A large metallic pronun 
ence was observed by Mr Newbegin at Worthing on 
Mar 18 at the sun’s west limb He states that the 
prominence consisted of delicate filaments in a series 
of interlacing arches culminating in a dense mass at 
the top which was 105' in height This part was dense 
m helium (D,) The observation is of interest because 
it seems likely that this prominence was connected 
with the disturbed area embracing the large sunspot 
desonbed as No 4 m Nature of Mar 10, p 425 (for 
Mar 5 — date when first seen— read Mar 4) On 
Mar 11-13 a considerable magnetic disturbance took 
place, the measured ranges at the Greenwich station 
at Abmger being 47' in decimation and 300y in hori- 
zontal force The storm began with a very pronounced 
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I ‘ sudden commencement ’ at 13 9 hr on Mar 11 the 
large leader spot crossed the sun’s central meridian 
! about 20 hours earlier 

Another Miniature Mauellanic Cloud — Dr 
W Baade contributes to A sir Nock , 6612, a note on 
the nobulous object NGf IT 1013, the position of 
which for 1900 0 is 0 h 58 0® + 1° 25 , near 26 Oeti It 
was found by Prof M Wolf from photographs with 
the Bruce telescope, and described by him in Mon 
Not Roy Aat 6oc,69,p 91, as a faint nobulous cloud, 
30' by 40 in sire, with brighter condensations era 
bedded m it He suggested that it was a cluster of 
small planetary nebulas An exposure by Prof H D 
Curtis with the Crossley reflector did not lead to any 
docisivo result Dr Baade has now taken severed 
photographs with the Bergedorf refleotor, with ex 
posures ranging from 60® to 120® He describes it 
as a star cloud of the type of the Magellanic oloudj , 
the longet exposure gives its dimensions as 14' x IS, 
tho brightest stars in it are of mag 17 to 18 It 
appears to reBomble N G C 6822 , a photograph of 
this by Dr E P Hubble is reproduced in “As- 
tronomy,” by Russell, Dugan, and Stewart, p 804 
(1927) 

The Lioht Curve or Nova Tauri, 1927 —Astr 
Noch , 6613, contains a table and diagram showing the 
changes in the light of this star, which was discovered 
at Bergedorf on Nov 18, 1927, by Prof Sohwassrnann 
and Dr Wachmann, being then of mag 9 6 

The Harvard plates enabled the history of the star 
to be earned two months further back It was in- 
visible (fainter than 11® 7) on Sept 11 , 8® 2 on Sept 
26 , 0® 0 (maximum) on Sept 30 , it sank fairly 
rapidly to 1 3® 6 at the end of the year , there was then 
a slight revival to 12 5 in March 1928 13 6 was again 

reached m mid Apnl, after whioh the star was lost in 
the sunlight An exposure on Aug 28, 1928, with 
30 minutes exposure, gave the magnitude 14 4 

The light curve gives no evidence of the rapid 
oscillations of bnghtness which were suoh a con- 
spicuous feature in Nova Persei 1901 a few weeks 
after the maximum 
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Research Items 


Naga Customs — Owing to head hunting troubles 
m 1923 it became necessary for Mr J H Hutton to 
make two tours to parts of the Naga Hills not hitherto 
visited by white men One journey was made in 
April, the second in October Mr Hutton has puh 
lishod a diary of the two tours as No 1, vol 1 1 , of the 
Memoirs of the Asiatic Sbciety of Bengal Many types 
of implements, utensils, and weapons entirely new to 
the author were recorded, also new data relating to 
the burial and head customs, forms of tatoo, etc , as 
well as muoh information supplementary to that noted 
by the authors of the various monographs on the 
Naga tribes published by the Assam Government In 
connexion with the Yungya custom of disposing of 
the dead m trees, the head being afterwards removed, 
the sacred tree in question is the Ficus, for which 
some veneration is consistently shown among the 
Nagaa Among the Wa of Burma and the Dusun of 
Borneo it is the head tree The Mafulu of New 
Guinea use it muoh as the Yungya, and the Papuan 
tribes reverenced it Women m southern India who 
desire children pay reverence to it, and the Akikuyu 
of East Africa regard it as the abode of the souls of 
the dead It is, therefore, suggested that the beliefs 
about, end veneration for, the fig tree may bo a negroid 
oult spread all over the Indian Ocean which has grown 
up into Hinduism from below Similarly, a negroid 
belief may survive in the custom of hanging the 
oombs of bees and wasps in the entrance of houses, 
a custom witnessed everywhere on the first tour A 
similar custom is recorded in the Andaman Islands 
and in the Malay Peninsula Its occurrence in the 
Andaman Islands certainly suggests a negrito origin 

The Purposes or the Pecten in the Eye or 
Birds — In the Doyne Memorial Lecture for 1928, 
Prof Arthur Thomson discussed the functions of the 

C ten in the light of certain experiments carried out 
him He suggests that this cunous structure 
serves other purposes than the nutrition of the vit 
reous humour and retina and possibly the regulation 
of inter ocular pressure Its pigmentation, position, 
and structure, all suggest that it may act as a dark 
mirror which reflects as well as absorbs light Bays 
of light, which in the normal position of a bird’s head 
fall upon the peoton from the zonith, have been shown 
by experiment to be reflected from it, and can be 
projected upon some sentient part of the fundus, with 
the great advantage that, so reflected from a dark 
mirror, they are deprived of the dazzle and glaro of 
bright Riinshme and produoo a more defined and 
detailed image The biological advantage of suoh a 
device is obvious, for it means that a bird of prey 
hovering overhead can be seen even against the sun, 
and the position of the pecten is suoh that the 
threatened victim can fly in another direction whilst 
still ‘ keeping an eye ’ on the source of danger The 

a uction of two images upon the fundus may enable 
a to estimate distance more accurately, a valuable 
power where dense foliage has to be traversed at 
speed Though the pecten m birds is biult upon a 
general plan, it shows remarkable variations w size 
and form, and these are characteristic of different 
species 

Biology or the Bay or Petes the Gbeat (Sea or 
Japan) — The cunous peculiarity of the Bay, according 
toG U Lindenberg (Pnroda, No 11), is the fact that 
its fauna is similar in its character to the terrestnal 
fauna of the Ussuri region. Even the first explorers 
of Ussun noted the mixture of such typically northern 
forms as the fir and cedar, the sable and the arctic 
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deer, with suoh typioal southern forms as the American 
vine and the Manchurian walnut, tiger and the racoon 
like dog This is analogous with the aquatic fauna 
of Peter the Great Bay The conditions which gave 
rise to this peculiarity are not the same m the cases of 
the terrestrial and the aquatic fauna The chmatio 
conditions of the great ice age playod an important 
part in determining the character of the terrestrial 
flora and fauna, whilst the aquatic fauna i» greatly 
influenced by the hydrological regime of the Sea of 
Japan The occurrence of senes of southern forms in 
the bay during the last three years may be partly ex 
plained by hydrological changes of the regime of the 
bay It cannot bo denied, however, that the southern 
forms were overlooked by previous explorers Such 
typical representatives of tne northern fauna as cod 
(Oadus callanaa macrocephalus) and dorse ( Elcgtnus 
navaga gracilis) are found among the fishes of the bay 
At the same time, many of the southern forms, such 
as the herring, Chvrocentrua dor alt, Sphyma zygeena, 
Alectts edtans, Pnacenthus hamrue, and others are 
found in the bay The sword fish, Tnchiurtis Japoni 
cus, the flying fish, Cypselurus agoo, Stromateoides 
echinogaster, Hemirhamphidas, Scombresociolce, Bela 
nuke, Mugihdce, Scomhridce, Monacanthidce, Tetro 
dontidce, Tngluke, Echeneidce, Oobiidce, and other 
representatives of southern seas are numerous So 
far as is known at present, the fish fauna of the Bay 
of Peter the Great consists of 233 species, belonging 
to 53 families Quantitatively, tho fish fauna is 
richer than that of other Russian seas, Ruch as the 
Black Sea, the Baltic, the Arctic Ocean, etc The 
character of the fish fauna of the Bay of Peter the 
Great is nearer to that of northern Japan and Korea 
than to the Okhotsk and the Bering seas 

Two New Hydroids — A E Briggs describes 
(Records Australian Mus , 16, 1928) two now species 
of the hydroid genus Mynothela collected near Sydney, 
New South Wales Six species of the genus are 
known from northern Heas and one from antarctic or 
subantarctic waters The discovery of these two new 
species considerably extends the known range of 
distribution of the genus M australis was found 
attached to seaweed thrown up on the beach and 
may prove to be a shallow water species The 
sjiecimens range in length from 4 mm to 30 mm 
M hamsonx was found on the under surface of rocks 
below the level of low spring tides A large number 
of capitate tentacles is present — up to 1500 in australis 
and up to 600 in hamsonx In both species the 
gonophores borne by one individual are of the same 
sex Both male and female gonophores have an 
apical opening representing the velar aperture The 
salient structural features of M australis are 
described 

Leaf fall in Frost — It is well known that frost 
may cause a premature leaf fall, but the relation of 
this phenomenon to the normal process, in which 
leaf fall is preceded by the differentiation of a special 
absciss layer, has seldom been followed in detail 
Studies of this nature have recently been earned out 
by Dr Anton MUhldorf, who, in addition to observa 
tions in the field in the autumn, exposed plants at 
various stages of development to freezing tempera 
tures which were produced artificially An account 
of this work appears m the Bulletmul Facultatu de 
StnrUe dm CemauU, vol 2, pp 267 304 , 1928 
Briefly, his conclusion is that this leaf fall is a special 
case of the normal process of leaf abscission, m which 
the actual separation of the leaf is accelerated as the 
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result of the changes set in motion by free ting For 
example, sap is released into the intercellular spaces 
where its subsequent expansion on freezing facilitates 
the separation of the cell walls in the region where 
abscission takes place If, however, leaves have not 
yet commenced to differentiate the usual specialised 
abscission layer at the time when they are exposed to 
frost, they die and decay on the plant and do not fall 
off beforo decaying Dr Muhldorf notes that the 
vacuole sap released by the tell at the moment of 
death by freezing has a weakly acid reaction, and 
this may favour the subsequent hydrolysis of the 
middle lamella, but tlus factor alone is quite in 
operative in producing leaf fall unless the usual 
absciss zone is already differentiated 'lhis paper 
oontains a very full discussion of the general phe 
nomena of leaf fall accompanied hy an extensive 
bibliography m which, however, British and American 
work is not cited 

Coal in South Africa — The Geological Survey 
of the Union of South Africa has published the third 
volume of “ The Coal Resources of the Union of South 
Africa ” as Memoir No 19 of the Survey The first 
volume contained descriptions of the coalfields of 
Witbank, Spimgs, and Heidelberg, and of the Orange 
Free State, the second volume desonbod the inland 
coalfields of Natal, and the present volume deals with 
such of the coal bearing areas of the Transvaal as 
were not described in Vol 1, together with the coal- 
fields of the Cape Province The Transvaal area 
here described comprises the Eastern Witbank coal 
field, the Bethal coalfield, the Ermelo and Middelburg- 
Belfast coalfields, the Piet Retief Wakkerstroom 
coalfield, and a number of less important fields, such 
as Springbok Flats, Northern Waterberg, Zoutpans 
berg, and Komatipoort The Cape coalfields appear 
to be of but bttle importance , the only area in which 
coal has been worked to any extent is the btormberg 
area, but even here the coal is of inferior quality and 
the seams are thin and muoh intermixed with shale 
bandB, so that competition with the Transvaal and 
Natal coalfields is practically out of the question, and 
the author of the memoir, W J Wybergh, states that 
although there are actually many million tons of coal 
in existence in the Stormberg coalfield, it is highly 
improhable that it will over be economically possible 
to work it apart from very unimportant local require 
ments The important Transvaal coalfields are fully 
described, the quantities of coal reserves are carefully 
estimated and numerous analyses are given, so that 
the present volume may be looked upon as satis 
factonly completing the information contained in 
the two previous volumes on South African coal 
resources 

Palaeozoic Insects — The meagre but interesting 
fauna of the Rhyme chert found m the Old Red 
Sandstone of Abei deenshire comprises a minute 
branchiopod crustacean (Lepidocana) allied to the 
Anoatraca (Nature, 118, p 89 , 1920), some arachnids, 
including the only true mite known m the Palasozoio, 
and the remains of some minute insects — the only 
insects known in rocks of earlier date than the Upper 
Carboniferous These insects, which were first de 
scribed by Hirst and Maulik, have been re examined 
by Dr R J Tillysrd (Trana Entomol Hoc London, 
p 65 , 1928), who notes the resemblance of the 

mandible and antenna to those characteristic of the 
order Collombola, especially to the family Podund®, 
and concludes that they either belong to that order 
or are ancestral to it From comparative morphology 
it is inferred that the primitive Thyeanura must also 
have been in existence in Devonian tunes The 
specimens consist of four more or less perfect heads 
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for which the genus RhynieUa was established by 
Hirst and Maulik, and some jaw like structures for 
which the geneno name Rhymognatha is used In 
part 10 of his senes of papers on Kansas Permian 
insects. Dr Tillyard (Amer Jour Set (5), 16, p 185 , 
1928) gives a detailed account of the genus Lemmato • 
phora , this has hitherto been referred to the order 
Protorthoptera, but is now shown to be related to 
the recent order Perlana (stone flies), and is taken as 
the type of a new order, the Protoperlaria The wing 
of a damselfly (genus Permagnon) from the Upper 
Permian of the Falkland Islands has been studied Dy 
Dr Tillyard ( Trana Entomol Soc , p 66 , 1928) It 
is the oldest known type which can be definitely 
referred to the sub order Zygoptera of the order 
Odonata (dragonflies), and is allied to the more 
primitive form Kennedya from the Lower Permian of 
Kansas The evolution of the order Odonata in 
Palaeozoic times is discussed by Dr Tillyard (Rec 
Indian Mux , 80, 151 , 1928) The characters of the 
two related orders Protodonata and Odonata are 
analysed , and it is concluded that tho common ancestor 
is to bo found m the Westphalian genus Brodta of the 
ordei Mogasecoptora The evolution of the Odonata in 
Mesozoic and Tertiary times will be dealt with m the 
second part of the paper 

Ultrasonic Radiation — In the February issue of 
the Journal of the American Chemical Society , Schmitt, 
Johnson, and Olson describe further experiments on 
the chemical action of very intense sound waves 
Iodine is liberated from a solution of potassium iodide, 
probably owing to the intermediate formation of 
hydrogen peroxide, since a reaction was obtained 
when a titanium sulphate solution was irradiated 
Solutions containing hydiogen sulphide and air be 
come strongly opalescent after oxposure for a few 
minutes, owing to liberation of sulphur 

Earth Current Registration — Dr S K Bunerji, 
Director of the Bombay Observatory, informs us in a 
recent communication that ho has succeeded m register- 
mgearth currents with lines only 250 yards long, whereas 
usually lines of some miles m length are employed, in 
order to minimise polarisation effects at the electrodes 
He overcomes polarisation difficulties by making the 
electrodes neutral with respect to tho soil, each elec 
trode being a combination of electropositive and electro- 
negative metals, the actual composition being found 
by tnal, and varying with the soil Tho neutrality 
is not maintained indefinitely, and to avoid frequent 
removal and scraping of the electrodes, small separate 
electrodes of the positive and negative metals are 
sunk, and one or other of these is joined to the mam 
as and when found necessary to correct for any small 
polarisation current that may develop Such in 
stallations have been set up at Colaba and Allbag, 
which are about 15 miles apart, and about 5 and 18 
miles respectively from the centre of tho Bombay 
electric railway network Photographic records of 
the earth currents Bhow the leakage from this network , 
the oscillations are in excellent agreement with the 
voltage record at the power station The amplitude 
of the oscillations of the leakage current is about 1 10 
microamperes at Colaba, and only 5 at Alibag , the 
reduction in amplitude agrees roughly with that 
corresponding to laminar flow A plane current 
sheet of even 6 microamperes is sufficient to disturb 
the magnetic registers very appreciably Besides 
the leakage currents, the earth current reoords Bhow 
the natural diurnal current variation, and disturb 
ance currents during magnetio storms 

Chemotherapy with Lead Compounds — It is now 
some years since Prof Blair Bell first published m the 
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Lancet an account of the use of lead in the treatment 
of malignant tumours, and his work has attracted a 
considerable amount of attention Another question 
which has also been discussed recently is that of the 
toxicity of organic compounds of lead, for example, 
lead tetraethyl These two fields of inquiry have 
lately been combined m an investigation which has 
been oarned out on the chemical side by Dr Ench 
Krause, of the Technische Hochschule, Berlin, who 
contributes a paper to the January number of the 
Benchte (vol 02, pp 135 137), and on the pathological 
side by Dr W A Collier Various organic compounds 
of lead (and also of tin) are worked into emulsions 
with a gum arable solution, and are injected into the 
necks of mice The tolerated dose of substances 
applied in this way vanes considerably, and does not 
appear to depend on the solubility Thus tnphenyl 
lead fluonde or tnphenyl tin bromide is fifty times as 
poisonous as diphenyl lead dibromide Aliphatic and 
hydroaroraatic lead compounds aie among tho less 
toxic substances, and are therefore used in the treat 
ment of expenmental cancer A carcinoma emulsion 
is injected into mice, after which half the animals are 
treated once with load compounds as above The 
results indicate definite curative effects, the treatment 
either preventing the development of tumours, or 
causing tumours to heal after partial development 
The most effective substances are found to be tn 
normal propyl load fluonde, or the loss toxic tn iso 
butyl lead bromide, and lead tetraphenyl and tn 
oyclohoxyl 

Automatic Rectifier Substations — Recent 
statistics show that the owners of railway and tramway 
systems and lighting and power networks are adopting 
the policy of making their substations completely 
automatic This mov ement began in Amenoa, where 
the need of highly offlcient plant is felt very ac utely 
In Europe the economic conditions involve the factors 
of high labour costs, the eight hour day, and the 
necessity of safeguarding the workman in the best 
possible way In the Brown Boven Review for 
February, a full account is given of the automatic 
substations this firm has installed for the Brno 
tramway oompany m Czechoslovakia Instead of 
using rotary converters and complicated combinations 
of standard relays, mercury aro rectifiers are used 
These are of robust construction In order to oonneot 
the reotifier set with the network, it is merely necessary 
to close two switches When working with rotary 
converters it is necessary to synchronise the machines 
and also verify that tho polarity has not been reversed 
after every operation The vacuum in a rectifier is 
maintained by a pump set which is started working 
or shut down according to the value of the vapour 
pressure in the rectifier A tune switch automatically 
closes the circuit breakers This is the first step in 
operating the substation By means of a remote 
controlled switch in the distant central power station, 
the plant is started up or shut down Should the 
load become excessive, a thermal relay automatically 
puts tho reserve set into operation All the oontrol 
gear is kept m cases which are sealed and completely 
dust tight The average daily efficiency of the 
reotifier substations is stated to be 92 3 per cent 
This compares with an efficiency of 87 0 per cent 
for a rotary converter station A brief inspection 
of these plants is made once a week and their working 
is controlled in detail every month 

Photo Cells — Great progress has been made 
recently m the development of photoelectno oells or, 
as they are now more commonly called, photo pells 
Compared with selenium cells, they are much more 
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trustworthy and consistent, unlike them, their response 
to variations on the light falling on them is practically 
instantaneous They have numerous practical appli 
cations Most systems of ‘ talking films,’ for example, 
use these cells, so as to convert varying light impulses 
into electrical ourrents which are applied and repro 
duced as synchronised sound m loud speakers in the 
cinema Another application of importance com- 
mercially is to picture telegraphy Variations of light 
falling on the photo cell cause electric currents which 
can be transmitted by land lines and cables and radio, 
and are thon converted into varying light impulses 
which are recordod on sensitised photographic paper 
In tho February number of the Osram O E C Bulletin, 
the principles of the action of this new development 
are given Tho action of the valve depends on the 
emission of electrons from a suitably prepared metallic 
surface when light falls on it The photoelectno 
currents areoxtromely small, being of the order of one 
microampere even with strong souicos of illumination 
They have the invaluable property, however, of being 
proportional to the incident light Thoy tan thus be 
used for most forms of light measurement They can 
be made sensitive to particular colours, and this enables 
them to bo usefully apphod in practical photometry 
It seems certain that within the next year or two 
practical pliotometno measurements will be made by 
their use Baird uses them in his system of television 
A special cell can be made which only responds to 
infra red light invisible to the human eye This can 
be used as a burglar alarm 

A New Equation of State — Paper 5 of Volume 
03 of the Proceedings of the American Academy of Arte 
and Sciences givos an account of a now equation of 
state for fluids introduced by Drs J A Beattie and 
O C Bndgeman of the Research Laboratory of 
Physical Chemistry of the Massachusetts Institute of 
Technology It is p F* = RT( 1 - < )( V + R) - A t ( 1 - a/ V) 
where B = 1 - 0/ V) and < = c/FT, a, b, care constants 

and the othor symbols have the usual meanings The 
terms involving A t and B c represent the effects of the 
interactions of the molecules of tho fluid, while ( re 
presents the effects of temperature and density on the 
time of encounter of the molecules I or tlus equation 
(t^pjiT t ) v is always negative but approaches zero at 
high temperatures and volumes , p approaches RT/V 
as F increases and (SpVI&p), at low pressures is negative 
for low and positive for highor temperatures The 
five available constants of tho equation are all readily 
determined from observed data, and comparisons are 
made betweon calculated and observed pressures at 
1777 points for ten gases and the average difference 
only amounts to 0 18 per cent 

Tantalum — An interesting account by G M 
Dyson of the metallurgy, properties, and uses of tan 
talurn appeared in the issue of The Chemical Age for 
Mar 2 Since its replacement by tungsten for the 
manufacture of lamp filaments tantalum has been 
utilised as a substitute for platinum It is un 
attacked by acids, with the exception of hydrofluoric 
acid, but reacts with fused alkalis Hence, tantalum 
cannot always be employed instead of platinum for 
making chemical apparatus, especially as it is unsuit- 
able for use above red heat, wnen a superficial oxide 
film is formed and nitrogen is absorbed Tantalum 
Will absorb all the common gases when heated to a 
high temperature, and is therefore used in some radio 
valves since it functions as its own ‘ getter ’ and 
hardens any vacuum in which it is heated Other 
uses of tantalum are for the manufacture of surgical 
instruments and for electrodes in electrolytic rectifiers 
for alternating current 
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Ultra-Microscopic Viruses infecting Animals and Plants 


TN opening the discussion on ultra mioroscopie 

viruses infecting animals and plants, held at the 
Royal Society on Feb 28 and continued on Mar 14, 
Sir Charles Martin pointed out that the first virus, 
that of tobacco mosaic, was discovered by Iwanowski, 
a Russian botanist, in 1892 Five years later, 
LoofHor and Frosch ascertained that foot and mouth 
disease of oattle was due to a filter passing contagium, 
and since that time numerous virus diseases of plants, 
mammals, birds, insects, and even bactena have be 
come known Theso show no common clinical or 
epidemiological features, and simply form a hetero 
geneous collection of contagia, all filterablo with an 
infective filtrate and with at present no proved 
microbial connexion In certain cases distinctive 
intracellular bodies occur which may be used in 
diagnosis 

Fdterability, which gives entry to the group, de 
pends upon numerous and obacuro factors Viruses 
may be good or bad filterers, and this is not simply a 
uestion of size That viruses are invisible is merely 
ue to the fact that the finest filters stop particles of 
about 0 In, whilst the limit of microscopio resolution 
is about 0 2/i The dimensions of virus, probably not 
less than collargol (2 O/i/i), raise the question of the 
minimum size of living organisms and have suggested 
the alternative hypothesis that viruses are propagat 
ing oatalysts Viruses, however, show the characters 
of living things and there are no essential distinctions 
Have those of sizo and oultivabititv Fven the latter 
may ho due to a size limitation of their powers of 
assimilation which renders them obligate parasites, 
a view supported by tho absence of any evidence of 
saprophytic viruses The study of virus diseases is 
certainly one of the most important and difficult 
fields of biology to day 

Dr Henderson Smith was prevented by influenza 
from opening the discussion from the plant side In 
his communication he emphasised the fact that 
viruses causing disease in plants are of the same nature 
as those causing it m animals Some plant viruses 
attack numerous hosts, whilst others are more nar 
rowly adapted Many viruses oan be transmitted 
by juice or tissue, and these are filterable and highly 
infective Others can only be transnuttod by grafting, 
and their hlterability cannot be determined Prob 
ablv, in the held, all plant viruses are normally 
transmitted by insects , m certain oasos the relation 
between a vector and a particular virus is highly 
specifio, and in a few it has been definitely proved thkt 
the insect becomes infective only after a period has 
elapsed since feeding upon a diseasod host Such 
relationships suggest that viruses are some kind of 
livmg parasite The intracellular inclusions in certain 
plant virus diseases give protein reactions but them 
selves do not seem to be alive The claim that virus 
disease can lie originated de novo by inoculation of 
normal tobacco with normal potato has not been 
confirmed 

Prof P A Murphv emphasised the strong family 
resemblance between tho virus diseases of plants and 
the difficulties introduced into their study by the fact 
that many diseases can only be transmitted by grafting 
or an appropriate insect vector Viruses are not 
found outside the plant, and there is no good evidence 
of their culture m vitro Fungal and bacterial dis 
eases of plants are looel, and the fact that virus 
diseases are systemic possibly indicates that virus is 
differont in nature fiorn bacteria or fungi Viruses 
can be attenuated temporarily or permanently , dis 
eases caused are permanent , as a general rule there 
is no recovery and an attack does not confer immunity 
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Cases of apparent recovery are probably due to the 
occurrence of carriers, a widespread phenomenon in 
plant virus diseases 

Foot sold mouth disease was discussed by Dr J A 
Arkwright, who said it is notable for its easy filter 
ability and high virulence in dilution The virus is not 
mfectible to other animal species until adapted by 
passage Infection confers a Bhort immunity, and 
susceptibility reappears in the same order as the 
natural susceptibility of different regions in the 
normal animal During tho immune period the blood 
contains antibodies Foot and mouth vaccine m 
activated by formalin confers immunity in guinea 
pigs and resembles the vaccine of killed bacteria m 
that the action is proportionate to the dosage The 
immunity is specific for the three types of foot and 
mouth and also for tho formolised vacoine The 
properties of the virus do not exclude its bacterial 
naturo, and there is nothing in the available evidence 
to contradict the idea of its likoness to bacteria The 
alternative idea of a metaboho product seems un 
likely 

Mr J E Barnard described some of hiB efforts to 
improve microscopio technique, and emphasised the 
increasing difficulties of observational study as the 
limits of microscopic resolution are approached His 
aim is to use light of shorter wave length, which 
should make it possible to see characteristics of a body 
smaller than oan be seen by visual light A recent 
development is a dark ground illuminator for ultra 
violet rayH, whereby it is hoped to reduce the ex 
posures to workable limits Mr Barnard showed a 
number of lantern slides obtained by this method, and 
m ono of bovine pleuropneumonia granules of 0 08s 
were clearly revealed He finds that the virus of pleuro 
pneumonia, whioh consists of vesicles, shows two 
methods of reproduction, a normal bacillary type and 
a type quite distinct In his work on this virus he 
has cultivated two saprophytes of ultranucroscopio 
dimensions 

Expenmonts on insect transmission of plant viruses 
were described by Dr Kenneth Smith He thought 
that tho incubation penod which had been found m 
certain \ectors might be tho time tAken for the passage 
of the viriiR from the mouth to the salivary juioes 
The virus has no effect on the insect, the period for 
which vectors remain infective vanes with the disease, 
and two yoars’ experiments have given no evidence of 
inheritance Lantern slides illustrated his studies of 
the transmission of potato mosaio to tobacco, and the 
extraordinary splitting of the virus into a ‘ needle 
disease ’ and an ‘ aphis disease,’ of which the former, 
but not the latter, may be made lethal to potatoes 
by rapid transference As an explanation of these 
‘ two ’ diseases. Dr Kenneth Smith suggests that the 
sap of tobacco contains a substance which reacts with 
the saliva of tho aphis and so modifies the disease 

Dr W E Gye gave an account of his researches on 
the Rous fowl sarcoma, from which a filter passing 
virus may easily be obtained capable of producing 
true tumours giving further infective filtrates There 
is a group of such filterable tumours of diverse 
structure showing this power of giving rise to un 
limited growth Each gives a nitrate of speeifio 
nature The virus shows the properties of other 
viruses, and its susceptibility to various antiseptics 
shows the same general range as other organisms, e a 
bacteria In its susceptibility to aonfiavine it is 
similar to pleuropneumonia virus, and it seems of 
the same order as this virus and also of the same 
order as visible bacteria. 

Prof J C Ledingham opened the seoond day’s 
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duouaaion by summing up the impression left on him 
by the previous contributions, namely, that viruses 
appear to be like bacteria in most characters save 
dimensions, that we have not yet exhausted the 
possibilities of ordinary mioroscopio vision in the 
study of viruses, and that one of the most valuable 
lines of researoh is the question of virus attenuation 
in relation to immunisation The importance of the 
latter is shown in vaccinia and variola, where passage 
makes feasible vaccination which confers a prolonged 
immunity With foot and mouth and certain other 
viruses, the killed virus gives a vaccine conferring a 
brief immunity but the possibdities of virus attenua 
tion have not been sufficiently exploited in those 
fields In its attenuation behaviour vaccinia shows 
inhibitions no different from those of experimental 
erysipelas, which suggests that the virus resembles 
visual baetena No definite opinion can yet be given 
regarding the nature of the included bodies, which are 
of uniform size (0 2/Q and behave like staphylococoi 
inoculated under similar conditions Wood ruffe and 
Goodpasture were able to isolate a single body of 
fowlpox and found it to consist of innumerable 
elementary bodies Regarding the question of oon 
eomitant bacteria, for example, B tnn pestts and 
swine fever, the action seoms to be one of acti\ ation 
of the bacterium by the virus in pigs carrying 
disease 

The moro general principles of plant viruses as 
illustrated in potato mosaic were dealt with by Dr 
R N Salaman Ho has been unable to confirm the 
American results that virus disease may be causod by 
physiological disturbance due to the introduction of 
foreign protoplasm into a plant, and thinks that the 
original results are due to the use of carrier plants 
Questions of oarrying and tolerance underlie all plant 
studies By inoculation into varieties having different 
tolerance, it is possible to distinguish viruses pro 
ducing identical symptoms such as crinkle A and B 
Certain viruses, for example, crinkle, are not altered 
by passage 

Prof F W Twort considered that, according to the 
theory of evolution, we should expect forms of life 
much more primitive than baetena, and that such 
primordial stages might be represented by the viruses 
Present research methods may not be suitable for the 
study of such organisms, and entirely new methods 
are desirable For example, rays below the infra red 
may be essential to the growth of viruses, and work 
he has earned out with rays of 21 31 metres wave 
length has given very promising results 

The differences between baetena and viruses from 
the immunological point of view were emphasised by 
Dr C H Andrewes The mam character of virus 
immunity is its solid or absolute character, the con 
dition often lasting throughout life and being related, 
probably, to the persistence of the virus in the tissues 
Although viruses inaotivated by formalin, etc , confer 
immunity, it is not possible to immunise or to produce 
antibodies by heat killed virus In the former case 
the serum of immune animals contains antibodies 
different from other known antibodies, and the body’s 


defence against viruses ir different from that against 
visible bacteria 

Capt S R Douglas described the electrical be 
haviour of viruses In all cataphoretio experiments 
the virus passes to the positive polo The distribution 
of the virus in the blood in the several stages of certain 
virus diseases was also referred to briefly 

Dr E Hindle gave an account of his expemnenta 
on the viniH of yellow fever This normally passes 
moderately coarse filters, but in the mosqinto it is 
arrested even by those of coarsest gram, which 
suggests the occurrence of an evolutionary process 
inside the inseot’s body Dr Hindle thought that the 
undoubted variability shown by viruses indicated an 
orgamsmal nature, but the character of the immunity 
conferred was so different fi om that in bacterial dis 
eases that virus could not be considered as merely 
v ery minute bacteria 

Dr W B Bnorley emphasised the fact that plant 
workers give far less value to the character of niter 
ability than do zoological students In many plant 
viruses fllterability cannot be tested, as the diseases 
are, under known conditions, not juice transmissible 
and can only be transferred by grafting or msoct 
vectors Plant viruses exist as numerous strains the 
virulenoo of which can m many cases bo increased or 
attenuated Two or more viruses may act in con 
junction, producing characteristic diseases which can 
be analysed and resvnthesised experimentally In 
insect transmitted diseases one insect may tarry 
different viruses or one virus may be carried by 
different insects, but in certain cases the relationship 
between virus and inseot is amazingly specific, and in 
at least one case thero is a prolonged ‘ incubation ’ 
period The systemic character of virus diseases is 
not distinctive, oertam fungal and possibly bacterial 
plant diseases being systemic Virus intracellular 
inclusions have been found in numerous diseased 
plants, and evidence is accumulating that thoy are 
characteristic of particular host virus relationships 
In spite of certain difficult points such as dimensions, 
and in the case of animals, imtnunologu al characters, 
a survey of the evidence makeH it difficult to visuulise 
the virusos as propagating catalysts or as other than 
organisms of the same order of life as baetena 

Prof A E Boj oott discussed the nature of viruses 
and briefly summonsed views which were published 
moro fully in Nature of Jon 19 He considered that 
in manv ways viruses show the character of ordinary 
bacteria, whilst in other ways they more resemble the 
unorganised growth promoting substances and that, as 
it is all a matter of analogy, which view one accepts de 
pends upon which side one's personal bias tips the scale 

A discussion on viruses ’ is rather like what one 
would expect a discussion on insects ’ or ‘ bacteria ’ 
to be something large and hne, but not a little 
scattered and diffuse Apart perhaps, from ‘ the 
nature of virus,’ no coherent thread ran through 
the contributions The meetings were valuable, 
however, in bringing together workers from all the 
fields of virus research and letting them hear and see 
each other in the flesh. 


The Chemical Society 

TTlOLLOWING the precedent established in 1920, 
F when the annual general meeting and amu 
versary dinner were held in Manohester, the Chemical 
Society this year visited Leeds on Mar 21 The 
proposal to hold such meetings away from London at 
frequent intervals was one which was immediately 
commended , the present plan gives many fellows of 
the Society who for a variety of reasons may ftyd 
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in the Industrial North 

it impossible to travel to London an opportunity 
of identifying themselves with the activities of the 
Society, and it also lends an occasion for the greater 
emphasis, in variously engaged communities, of the 

K which chemistry plays m modem industry, 
th, and education, m the modern State, and above 
all in the world wide development and maintenance of 
a friendly rivalry m the servioe of mankind 
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The official bus menu of the Society was first trana 
acted at a meeting held in the Colour Chemistry 
Department of the University of Leeds Afterwards, 
fellows and others assembled in the Great Hall of the 
University to receive the presidential address A 
cordial welcome was extended to the Society by the 
Vico Chancellor (Dr J B Baillie) and by the Lord 
Mayor of Leeds 

In his presidential address, entitled “Co operation 
m bcicnco and Industry,” Prof J F Thorpe takes 
stock of the position in which we find ourselves as a 
result of the stimulus applied by the War m the 
direction of scientific achievement, of the develop 
ments lending to oo operation m various desirable 
forms, and of the way m which this stimulus and co 
operation are being applied to increase the prosperity 
of Great Britain It is, as Prof Thorpe says, chieflj 
to the chemical and allied industries that the country 
turns to increase its productive capacity, its capacity 
to render available the potential wealth of the nation 
m a suitable form, whereby alone a universally higher 
standard of living can be made possible He is con 
vmced that it is organised industry, relying for its 
political and financial strength on oo operation — 
those who hold the keys of national prosponty — who 
will in the future (if they do not already) call the 
major chords of the political tune, which is not un 
reasonable, unjust, or evon unlikely, seeing that 
organised industry both makes it possible to pay the 
piper and fashions his instrument By organised 
industry we suppose Prof Thorpe to mean the body 
oorporate, composed of capital, and management, 
and labour ’ (that much abused term, by which wo 
will propose to describe every kind of human service 
except those accounted for as management and 
oapital) — that body corporate which keeps in the 
closest possible touch with all sources of new know 
ledge, with all applications of knowledge both old and 
new, with human needs, and with national policy 
Four kinds of co operation, Prof Thorpo reminds 
us, are essential to strength internal co operation, 
co operation with pure scienoe, co operation with 
Government, and oo operation with labour Leaving 
aside the last, not beoause of any laok of importance 
(indeed, this form was described as being “ above all ” 
necessary), but merely because the occasion was un 
suitable for its discussion, he presents us with an 
analysis of ways and means, of results and expecta 
tions in the domain of the other opportunities for 
oo operation 

As a concrete example of internal co operation he 
selects the common use of hydrogen in throe industrial 
recesses the production of methvl alcohol, of 
quid fuels from coal, and of ammonia Close 
association of engineers with chemists has been indis 
pensable m order to render possible the establishment 
of a group of industries so largely dependent on the 
inauguration and control of reactions under pressure, 
and on the still empirical employment of chemical 
‘ lubricants,’ as catalysts have, not inaptly, been 
described There remain, even in the single field of 
the hydrocarbon industry, vast areas awaiting oo 
operative exploration The co operation required, 
however, is not exclusively of the strictly scientific 
land Let us suppose that there is a country m the 
throes of a onsis in its coal mining industry, yet lm 
porting vast quantities of liquid fuel It is obviously 
to the advantage of that country literally to liquefy 
its assets Science and industry show us that one 
promising method of producing oils and numerous 
other valuable raw materials from ooal is afforded by 
the low temperature carbonisation process , but, says 
Ppaf Thorpe, albeit m other and more polished phrases, 
ptm ie unsoientific citizens of that country who still 
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bum raw coal on their domestic hearths no coke, no 
oil Again, we are asked to consider the enormous 
waste of natural gas — millions of cubic feet each day 
m Canada twenty five million cubic feet daily m 
Persia — and to reflect on what co operative research 
might do to utilise it 

Co operation with pure science is a matter of special 
moment to our universities, where the human material 
acquires its knowledge, its impulse, and its outlook, 
ana where opportunities for useful contribution to 
industrial and national prosperity abound, if only 
they are made available by support from industrial 
and national resources It is, of course, the primary 
function of tho university to attend to fundamentals, 
both m training and in research , to produce men who 
are capable of applying their minds with intelligent 
understanding, with wise vision, with human sym 
pathv, and with appreciation of moral values to the 
world and its affairs Prof '1 horpe has special 
opportunities both to study the inevitable problems 
and to reach sound conclusions concerning their 
solution Discussing the contribution of the uni 
versities, so far as oo operation between scienoe and 
industry are ( onoemed, Prof Thorpo speaks with 
experience of tho training of the men, pointing out 
the neoessity for research tranung in order to dis 
cover the potential value of a student and recom 
mending that & higher standard be required of candi 
dates for entry into the honours school In his 
remarks on tho fundamental research which can be, 
and is, successfully carried out m the universities, he 
pays tnbuto to tho far sighted polioy of leading 
mdustiial oigamsations, particularly of Imperial 
Chemual Industries, Ltd , m affording financial 
support to enable such studios to be prosecuted under 
tho direction of specialists in various branches of 
research 

The Government s part in co operating in science 
and industry is being exercised in the two most profit 
able directions in which, in Prof Thorite’s view, sup 
port could be given, namely, on one hand by protection 
of young and struggling industries, and on the other 
hand by the promotion of research by means of 
the establishment of specific inquiry, of financial 
assistance to industrial groups, and of tho provision 
of research studentships ami fellowships With the 
present policy of the Department of Scientific and 
Industrial Research in reducing the number of main 
tonance grants for students in training Prof Thorpe 
expresses dissatisfaction In fact, he uses words 
which indicate considerable disquietude “ the out 
look is serious ” , “ it is essential that tho State 

should provide the means for helping to meet this very 
real national difficulty ”, “ it is to be hoped that the 
diminution is merely a temporary expedient ” Prof 
Thorpe is right in saying that a policy which has pro 
vided a sternly stream of research workers not other 
wise available ought not in any measure to be laid 
aside while there remains a national need for the best 
type of research worker He would be a brave man 
who would risk his reputation or his roubles in the 
attempt to prove that the need neither exists m Great 
Britain to day, nor is likely to be intensified to morrow 

In the evening, the anniversary dinner of the 
Society was held in the Town Hall, the principal guest 
being ViROount Lasoelles, who, in his speeoh welcom- 
ing the Society to the West Riding of Yorkshire, 
mentioned the special degree to which the prosperity 
of that part of the country is dependent on oo opera 
tion between scienoe and industry The Lord 
Mayor of Leeds urged the development of a spirit of 
collective enterprise, in addition to, rather than 
instead of, that of private enterprise The Vioe 
Chancellor of the University said that the theme of the 
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address was one which was constantly under dis 
cuaaion in that area it seemed to him that the 
practical application of scienoe was often more diitl 
cult than the fundamental theoretical considerations 
and he described chemistry as a blend of patience 
poetry and penetration Prof F Bulmann declared 
that national feeling is not incompatible with an 
international spirit m science which is the quintessence 
of internationally while Prof Max Bodenstein spoke 
of the common work and the friendship of the workers 


Electrical Conductivity in Strong Magnetic 
Fields 

P KAPITZA has contributed to the Proceedings 
• of the Royal Society dated Mar b two lm 
portant papers on the change of the electrical con 
duotivity of metals in strong magnetio fields The 
first paper is experimental and gives the results of 
experiments on some thirty five different kin Is of 
metals all of which were subjected to enormous 
magnetio stresses 

In ordinary commercial magnetio testing we rarely 
go to magnetising foices so high as 50 gauss In 
Kapitza s experiments the magnetising forces are 
taken up to 300 000 gauss In order to get con 
sistent results it was found necessary to obtain 
metals of the greatest purity and to make ceitain 
that the metals wero all in thoir normal physical state 
at the commencement of the expenmont Most cf 
the metals were stu lied at three temperatures at 
room temperature about 17° C (290° Kelvin) at a 
temperature of 193° K when the Dewar flask oon 
taming the metal under test was filled with a mixture 
of solid carbon dioxi le and ether an i finally at a 
temperature of 88° K when the flask was failed with 
liquid nitrogen Most < f the metals were subjected 
to both transverse an 1 paiallel (longitudinal) magnetio 
fields 

It was found that in all the metals the change of 
resistance follows the same law which can be ex 
pressed by a formula which gives good agreement 
with the experimental results It shows that m 
weak fields tne resistivity of the metals increases in 
proportion to the square of the magnetio field but 
in stronger fields up to 300 lulogauss the increase 
of resistance is in direct proportion to the magnetio 
field It is shown that the physical change produced 
by hardening or annealing the metals has a great effect 
on the phenomenon of change of resistance m a 
magnetic field 

The experunental results indicate that the resistance 
can be considered as made up of two components 
an ideal resistance which is a property of the metal 
and an additional resistance whioh is attributed to 
internal disturbances The ideal resistivity has a 
constant value for each metal at a given temperature 
but the additional resistance appears to be mdependent 
of the temperature 

Kapitza f s researches have a direct bearing on the 
theory of metallio conduction He has proved that 
both m a transverse and in a parallel magnetio field 
the increase m the resistance of the metal conductor 
due to the field is directly proportional to the first 
power of the applied field His pioneering expen 
ments on the resistance of metals in very intense 
fields bring this out clearly Modem theories are 
based on the assumption that the paths of the free 
electrons are defleoted m their motion by the magnetio 
field They lead to the conclusion that the effeot 
must follow a square law As this is not true the 
phenomenon cannot be merely due to the obstruction 
of the paths of the electrons Kapitza gives a theory 
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whioh assumes that the change of resistance follows 
a linear law with the increasing field This effect is 
masked in weak fields by disturbances existing m the 
metal which are equivalent to that produced by an 
inside magnetio fiel 1 He obtains formula; which 
agree with the experimental facts and permit the 
separation of the ideal resistance and the additive 
resistance which is producod by internal disturb 
ames 

It has been observed by Kamorhngh Onnes and 
others that close to the absolute zero of temperature 
theie is a residual resistam e This resistance is 
the additive resistance winch is independent of the 
temperature 

The other component of the total resistance which 
Kapitza oalls the ideal resistance has a constant 
value fra given temperature in each metal and is 
independent of the chemical and physical state of the 
metal Mercury thallium tin lead and indium 
which are supra conductors were very carefully 
examined but n exception to the general law in 
their change of resistance in magnetio fields was 
obsorvod The experiments definitely indicate that 
the phenomenon of supra conductivity consists in the 
hsaj pearanco of the additive resistance The resist 
ance of the conductor is then equal to its ideal re 
sistance It follows that supra conductivity is not 
a phenomenon confine 1 t a few metals but probably 
exists in all metals The temperature htwever has 
to be re lu ed sufi ciontly low to make the additive 
resistance disappear 


University and Educational Intelligence 

Bristot One or more research st i lentships in 
experimental physics are being offeiel for the session 
1929-30 The err I rments will be from £200 to £300 
and the stu lentships may be renewe 1 f n a second or 
a third year I irther particulars may bo obtained 
from Prof lynlall to whom applications should be 
sent before May 25 

A stu lentship in theoretic al physics is also offered 
for the session 1929 30 of the value of from £200 to 
£300 and the studentship may be renewed for a 
socon 1 or a third yoar F urther particulars may be 
obtained from Prof Lonnard Jones to whom apphea 
tions should be sent bef re May 25 

Cambridgf — The Amy Mary Preston Head scholar 
ship of value £150 f ir research in a scientific subject, 
has been awards 1 ti H D L rsoll scholar of Tnnitj 
College B H C Matthews Beit Memorial Fellow 
1028 has been elected a fellow of King s ( ollege 

EuiNRt rqh — At a grad rntion ceremonial on 
Mar 21 the tegree of doctor of science was o inferred 
on Gwendoline Hilda F uulkner for a thesis on The 
Anatomy and the Histology of Bud Formation in the 
Serpuli 1 tilograna itnplexa on Mr J M Gulland 
for a thesis on The Morphine and Aporphine 
Alkaloids and on Mr T A Sprague for a thesis on 

Taxonomic Studit s m Loranthus and othei Phanero 
gamio Genera 

London — Dr Paul Dienes senior lecturer in mathe 
matics at University College Swansea has been ap 
pointed as from Aug 1 to the University readership in 
mathematics tenable at Birkbeck College Dr Dienes 
was educated at the Presbyterian College of Debreoen 
Hungary and the University of Budapest where he 
obtained his doctorate in 1905 On graduation he was 
appointed lecturer in mathematics at Budapest In 
1908 he was given two years leave of absence to study 
In Pans and obtained the doctorate of the University 
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of Pang in 1909 From 1918-19 he acted as adviser to 
the Commissioner for the re organisation of the Uni 
versity of Budapest, and in 1919 he organised the 
j acuity of Science in the new Calvinistic University of 
Debrecen, Hungary Hia publications include “ Le$on 
sur les singularity des fonctions analytiques” 
(Gauthier Villars, 1913), “ Taylor Senes an Intro 
duotion to the Theory of Functions of a Complex 
Vanable ” (Oxford Umv Press, in the press), and 
numerous papers in French, Hungarian, and Ita 1 
scientific journals 

The degree of D Sc in anatomy has been conferred 
on Mr W B Crow (East London College), for a thesis 
entitled “ Contributions to the Pnnciples of Mor 
phology ” 

An Academic Diploma in Public Health is to be 
instituted 


Oxford — The fifth Annual Report of the Lewis 
Evans Collection of Scientific Instruments was pre 
sented to Congregation on Mar 19 It contains an 
interesting note on the original carved panels on either 
side of tho east window of the Old Ashmolean Museum 
The carving represents marine shells and exotic fruits, 
having a direct reference to the use of the Museum for 
illustrating the natural productions of lands oversea , 
an object, as Mr R T Gunther, the curator, points 
out, always uppermost in the minds of the Tradescants 
and of Elias Ashmole The report also reoords a long 
list of accessions, and speaks with appreciation of the 
encouragement derived from the inauguration during 
the year of a ‘ Society of In ends of the Old Ash 
moloari ’’ 

The electors to the professorship of engineering 
science propose to proceed to the election of a pro 
feasor in the course of the ensuing Trinity Term 
Applications must roach the Registrar not later than 
Apnl 27 


Thebe will be an election to Beit Memorial junior 
fellowships m medical research in July next Forms 
of application and all information can be obtained on 
request by letter addressed to Sir James K Fowler, 
35 Clarges Street, W I The latest date for the 
return of application forms is June 1 

Applications for a Ramsay Memorial Fellowship for 
Chemical Resean h, the annual value of which is £250, 
with the jKJssible addition of not more than £50 for 
expenses, should reach tile Secretary of the Ramsay 
Memorial Fellowships Trust, University College, 
Gower Street, W C 1, by, at latest, June 5 


Applkations are invited for scholarships for the 
promotion of research in sanitary science which have 
been established by the Grocers Company The 
annual value of each scholarship is £300, plus an allow 
ance for expenses and the tenure is for a year, with a 
possible extension for a further year or two years 
Application forms, returnable before the end of Apnl, 
may be obtained from the Clerk to the Grocers 
Company, Grocers’ Hall, E C 2 


The Board of Regents of the University of the 
Philippines has established a Baker Memorial Pro 
feesorehip in the College of Agriculture This pro 
fessorship, which is in memory of Charles Fuller 
Baker, who was dean of the College of Agriculture 
from 1917 until his death in July 1927, provides for 
the servioee in the College of a man from abroad 
who shall be in residence and teaching in the College 
eight months at leaet, and it is proposed to secure 
men who are specialists in the different sciences allied 
to agriculture 
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Calendar of Patent Records 

April t, 1614 — On April 1, 1614, there was granted 
to William Ellyott and Mathias Meysey an English 
patent for the fust cementation process for converting 
iron into steel, and steel was successfully produced 
by the inventors and by Sir Basil Brooke, to whom 
the patent was transferred m 1618 A second patent 
containing extended privileges was granted to Ellyott 
and Meysey, but a clause in it prohibiting the importa- 
tion of steel created international complications and 
tho patent was revoked 

Apnl 1, 1773 — It is not often that an invention is 
considered worthy of a public monument within a 
year or two of its birth But this happened in the 
case of David Hartley’s invention for securing build- 
ings against fire by means of thin iron plates laid 
under each floor and m the ceilings, which was patented 
on Apnl I, 1773 The invention was adopted in 
a number of buildings and received extraordinary 
support from the Corporation of the City of London, 
which not only attended officially at a full scale tnal 
of the invention, but erected an obelisk, which still 
stands, on Wimbledon Common, and made Hartley a 
freeman of the City Parliament, too, was not far 
behind It voted £2500 to enable the inventor to 
carry on his experiments, and extended the duration 
of the patent for thirty one years from 1777 

April a, 171a — The first specification of an inven- 
tion to be enrolled m the High Court of Chancery 
pursuant to a definite proviso m the patent grant was 
onrollod on April 2, 1712, m oonnexion with John 
Nasmith’s patent, No 387, for “ the preparing and 
fermenting of wash from sugar molasses and grain ” 
The wording of the grant shows that the insertion 
of tho proviso, which later became a regular require 
ment of the Crown, was the suggestion of Nasmith 
himself (Cf this Calendar, Feb 29 and Mar 13) 

April 3, 1449 — The patent granted by Henry VI 
to John of Utynam on Apnl 3, 1449, for the exclusive 
nght of making coloured glass, is the earliest known 
example of an industnal monopoly patent 111 England 
or any other country John of Utynam came from 
Handers at the King’s command to make windows 
for colleges at Eton and Cambndge, and the grant 
recites that because the said art had never been used 
in England, and John intends to instruct divers lieges 
of the King m its practice, no subject of the King is 
to use it for a term of twenty years, against the wfil 
and consent of John, under a penalty of £200 

Apnl 4, 1785 —One of the outstanding inventions 
of the eighteenth century — the power loom — wte 
patented by the Rev Edmund Cartwright on Apnl 4, 
1785 Neither this nor his other patents brought 
much reward to the inventor, but he received a 
special parliamentary grant in 1809 in recognition of 
his services to industry 

April 5, 1839 — Josiah Marshall Heath’s patent, 
dated April 5, 1839, for the first practical process for 
the manufacture of manganese steel, gave rise to one 
of the hardest fought law suits in the annals of British 
patent law Dunng the protracted proceedings the 
case at one time or another oame before no fewer 
than 18 different judges — of whom 7 decided m 
favour of the patentee and 10 against — as well as the 
Privy Council and the House of Lords, and the final 
verdict of the latter was not delivered until 1856, 
thirteen years after the commencement of the suit 
and after the death of Heath himself The value of 
the invention to industry was not m question, and the 
Privy Council recommended the extension of the 
grant for seven years, but this decision was rendered 
nugatory and the case brought to a close by the final 
| judgment of the House of Lords against the inventor 
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Societies and Academies. 

London 

Geologic*] Society, Mar 6 — Mr* M M Ogilvie 
Gordon Structure of the Western Dolomites She 
described briefly the stratigraphies! succession of the 
Permian and Tnassio rooks which mainly compose the 
mountain lands of the Western Dolomites, and showed 
their character in a number of photographic slides 
Special attention was given to the outbreaks of vol 
oamo action which took place in the Upper Buchen 
stem and Wengen periods at the dose oi the Alpine 
Middle Tnas The leading structural features were 
described, with the aid of the geological map of the 
Grflden and Fassa district published by the lecturer 
ui 1927 

Institute of Metals, Mar 14 — W Rosenhain and 
W E Prytherch An improved form of eleotric 
resistance furnace Higher available working tern 
peratures (up to 1400° C ), durability, and freedom 
from oxidation of the carbon resistor are claimed 
The heating element consists of carbon or graphite 
pellets, or short rods placed ond to end in a 
refractory Hheathing tube which fits easily over 
them Heating oocurs by contact resistance The 
sheathing tube prevents the accoss of air sufficiently 
to avoid any appreciable burning of the carbon — 
C Sykes Allovs of zirconium (2) Measurements 
of elei trical anil magnetic properties of copper 
zirconium, iron zirconium, and nickel zirconium alloys 
show that zirconium gives no material improvement 
in the pioportics of the metals, and in certain cases 
is detrimental Two further partial senes of binary 
alloys are described - aluminium zirconium and silver 
zirconium The systems exhibit little solubility in 
the solid state at room temperatures and mtermetaUic 
compounds are formed In the low percentage alloys 
(10 per cent) the conqiouiids crystallise in the form of 
long, hue needles, and consequently the stmeture of 
the alloys is very coarse — J Newton Friend and 
W E Thorneycroft The resistance of zme to 
indentation (a preliminary account) A machine is 
described for determining the rate of indentation of 
zuh by a steel conical die acting under small gravity 
loads — J Newton Friend The solution of plain and 
amalgamated zincs in electric batteries For use in 
eleotric batteries with dilute sulphuric acid or with 
saturated ammonium chloride solutions, plain high 
grade 99 9 per cent zinc cannot satisfactorily replace 
the amalgamated inetal or amalgamated pure zinc — 
J Newton Friend and W E Thorneycroft The silver 
contents of specimens of ancient and medieval lead 
Twenty sperimens of ancient, Roman, and medieval 
lead have been analysed Spartan lead votive 
figurines, c 700-500 b o , contain 0 0508 per cent 
silver, or 18 J oz silver per ton The pre Roman lead 
does not appear to have undergone any treatment 
for desilvensation 

Cambridge 

Philosophical Society, Mar 11 — N F Mott The 
quantum theory of electronic scattering in helium 
Bom’s calculation of the electron scattering m atomic 
hydrogen is extended to the case of helium The 
results agree well with experiments of Dymond and 
Watson — H M Cave Note on the number of high 
velocity p rays By a simple magnetic field method, 
it is shown that, for radium B +C, the number of 
P rays having energies greater than 12,000 tip must 
be leas than I per 500 disintegrations, and is probably 
less than 1 per 1000 disintegrations — J L Hamshere 
The mobility distribution and rate of formation of 
negative ions m air The Rutherford Frank Latt&y 
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' alternating field ’ method of measuring ionic mobih 
ties in a gas has been modified Negative ions m dry 
air have a continuous mobdity distribution between 
the limits 2 15, 1 15, with a peak value about 1 8 
At pressures below 50 mm (Hg) the current is resolved 
into ions and free electrons The ratios of the ion 
and electron currents show that the electron makes 
in air a mean number of 9 4x10* collisions before 
capture, independent of electron velocity over a range 
2 to 7 x 10* cm /sec 

Dublin 

Royal Irish Academy, Feb 25 — Miss M C Knowles 
The lichens of Ireland In the arrangement of the 
list, Praeger’s topographical divisions are used and the 
classification and nomenclature of the “ Monograph 
of British Lichens ” 801 species are recorded , among 

them 7 new to science and 5 to the lichen flora of the 
British Isles — Rev R J Doyle and H Ryan 
Periodic precipitation in the presence and absence of 
colloids The equation of Jablczynski giving the 
relation between the distances of bands formed during 
periodic precipitation in the presence of colloids, and 
also the equation of Morse and Pierce, hold approxi 
mately for the banded pre< ipitation of calcium 
hydrogen phosphate in the absence of colloids The 
presem e of the colloid cannot therefore be the main 
factor ui the phenomenon 1 1 was also shown by means 
of indicators in gels that the diffusing reagent is far in 
advance of a point at which a liana begins to form 
The colour changes of the indicators showod clearly 
that band formation does not occur in the diffusing 
wave front as some theories of periodic precipitation 
appear to assume 

Parts 

Academy of Sciences, Feb 18 — L Lecornu The 
Clapeyron cycle in the case of saturated vapours - - 
H Do u villi The Western Pyrenees at the commence 
ment of tho Eocene and the formation of the chain - 

V Grignard and Tchioufaki The additive properties 
of the a diaoetylomc hydrocarbons Oxidation with 
weak (1 2 per cent) potassium permanganate solution 
m acid solution gives a produot of hydration and not 
of oxidation stronger solutions (5 6 per tent) give 
oxidation products The addition of water (sulphuric 
acid, mercuric chloride) gives always a p diketone 
Shaking with oxygon gives partial hydration — T 
Nagell The rings of algebraic integers — A Khint- 
chine A generalisation of some classical formula! - 
L Lusternik and L Schnirelmann The existence of 
three geodesics closed on tho whole surface of genus 0 
— Th Anghelutza A new class of nuclei for a Frod 
holm equation —Vladimir Bernstein The singular 
points of functions represented by Dirichlet’s senes — ■ 
Jacob The application of Fourier’s generalised in 
tegrals to the calculus of probabilities — N Neronoff 
A continuous irrotational movement in two dimen 
sions of an indefinite fluid in the presence of a fixed 
cylindrical obstacle — Pierre Dupin A new method 
of measuring the velocity of fluids based on the use 
of valve oscillators A doscnption with illustrations 
of an apparatus showing the velocity of a fluid by a 
direct reading on a graduated scale It is based on the 
modification of the wave length of an oscillating cir- 
cuit produced either by a variation of capacity or by 
a variation of the self induotion of the ciromt under 
tho influence of the velocity of the fluid The con 
denser readings are a linear function of the velocity — 
Benjamin Jekhowsky The corrections of the ephem- 
ends of the minor planets — A Vironnet The origin 
of the planets and the formation of the world — 

Y Rocard Hydrodynamics and the kinetic theory of 
gases The wall limiting the fluid absorbs molecules 
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and sends them out according to a law of distribution 
of velocities other than that of Maxwell Near the 
wall of the vessel the gas or liquid is no longer a fluid 
and the equations of hydrodynamics are not satisfied 
At distances greater than three or four times the mean 
free path, the ordinary laws of fluids hold — Jean J 
Trtllat The orientation of organic compounds by 
cylindrical glass surfaces and the superficial orient* 
tion of the glass — Ballsy The cathode yield m the 

deposition of nickel with high current densities The 
influence of oxidising agents and of the hydrogen ion 
concentration — Pierre Bonnet The tectomo struc 
ture of southern Transcaucasia — Kadlec-Fleck The 
synthesis of cyanamide by combinations of carbon and 
calcium nitnde Calcium rutnde reacts with carbon 
at a red heat, giving cyanamule and calcium carbide 
Between 800° C and 1100° C the rapidity of the 
reaction mcreasos with the temperature Above 1000° 
some calcium cyanide is also produced — Luigi Um- 
berto de Nardo A new method of colorimetric estima 
tion of nitrates in soils and waters This method is 
based on the use of pyrogallolsulphonic acid as re 
agent — Aug Chevalier and W Russell The sub 
family of hnsma P Mazd The mean temperature 
of the loaves of maize exposed to sunlight — Lucien 
Daniel The heredity of the ligneous transformations 
in the descendants of grafted Jerusalem artichoke and 
sunflower — Raymond Poisson The presence in the 
south of France of an American Hemipter homopter 
of the family of the Mombracidse Cereaa bubalus and 
its biology This insect which seriously affects certain 
cultivated plants was noted in Franco (Eastern 
Pyrenees) in 1927 and its possible extension must bo 
watched F Maignon and A Painvin The influence 
of the seasons on tho respiratory combustions of the 
dog — Pierre Marid Iho arthropods inhabiting the 

burrows of the Alpme marmots — E Aubel The rela 
tion betwoen the production of lactic acid and the 
growth of yoaat — M Javilher and Miles S Rousseau 
and L Emerique Ihe chemical composition of the 
tissues in A avitaminosis phosphorus lipoid extract 
cholesterol Mile A Michaux The total albumens 
(seroalbumen or serine and seruinglobulm) of the 
serum of guinea pigs suffering from scurvy The 
presence of albumen and haemoglobin in the urine of 
animals at the end of the disease — E Wollmann and 
Ach Urbain The reaction of fixation in grafted 
tumours of mice R Douns Ch Mondain and Mile 
M Plessis The differentiation of normal and patho 
logical sera The oxidisabdity of the sera Tho dilutee) 
Hera wore oxidised by a chromic sulphuric acid mix 
ture under comparable conditions The oxidation co 
efficient expressed as oxygen absorbed, was least for 
cancerous sera higher for syphilitic sera, and highest 
for normal sera The coefficients overlap to an extent 
which depm es the method of diagnostic value 
Sydney 

Royal Society of New South Wales, Deo 5 — A R 
Penfold and F R Morrison The chemistry of the 
exudation from the wood of PentaapodonMotleyxx This 
tree occurs in New Guinea and is identified as close to 
Pentaepodon Motley is The crude oil was non volatile 
m steam and could not be distilled without deoom 
position at 1 mm It contained 90 95 per cent of 
a new monocarboxylic acid of molecular formula 
C 14 H m 0 4 The silver and copper salts are tho only two 
derivatives which have so far been prepared — A R 
Penfold The essential oil from a pinnate leaf Boronxa 
from Frazer Island, Queensland The oil contains 
75 80 per cent safrol lunonene, etc It differs in com 
position from all other pinnate leaf Boronxaa so far 
described, and on account of the inability of botanists 
to separate it from B thujona it is known tentatively 
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as B thujona, cor A — M B. Welch Examination 
of defective oregon An investigation was made on 
portion of an elec trio crane whioh broke suddenly in 
Sydney The wood used was Oregon, and meohamcal 
tests showed that the wood was extremely brittle 
and unable to absorb energy due to sudden shocks 
Usually wood is far stronger in tension than in com- 
pression, but with the timber in question there was 
little difference m this respect It seems possible that, 
due to continual reversal of the stresses m the member, 
the wood had become fatigued — W R Browne The 
probable Tertiary age of certain New South Wales 
soils It is agreed that accumulation of residual 
sedentary soils is favoured by low physiographic re- 
lief , consequently, when such deposits are found in 
regions of high relief, they may be regarded as relics 
from the latest stages of the cycle of erosion immedi 
atelv preceding Some soils oooumng around Sydney, 
on the Blue Mountains, and elsewhere on the highlands, 
are believed to have been produoed during the Tertiary 
peneplanation , one indication of this is found in the 
ironstone gravel or hardpan which is so frequent in 
these soils and must have been formed under physio 
graphic and climatic conditions very different from 
those prevailing at the present day — A R Penfold 
lhe essential oil of a new species of Anemone leaf 
Boronxa, nch in ocimene — W R Browne On some 
aspects of differential erosion Examples are given 
from New South Wales illustrating the effect An 
explanation is developed of anomalous behaviour of 
rock masses in regard to erosion, whereby rooks like 
granite really resistant to mechanical wear, are eroded 
moie quickly than lees reswtant ones These masses 
may, during the last phases of the preceding cycle of 
erosion, have suffered deep and thorough decay, so 
that on the uplift of the region they succumbed very 
quickly to nver attack — E Cheel Further notes 
on the genus Boronia, Some of the specimens dealt 
with were collected about eighty years ago by Allan 
Cunningham and other explorers who considered 
them to be good species, but several of these wore 
reduced to mere forms or varieties by Bentham 
Seven of the earlier names are worthy of rehabihta 
tion to specific rank, and two are proposed as new 
specios — W R Browne and H P White Alkalisa 
tion and other deuteno phenomena in the saddleback 
trachybasalt at Port Kembla The changes were 
produced partly by residual solutions, but mainly 
by post volcanic solutions, which have given rise 
to zones of progressive altoiation roughly parallel 
to the intrusive contact, the greatest changes being 
m the intrusive rock These solutions introduced 
much soda and potash, the former entering into 
replacive ablite and the latter partly into sencite, 
but there is chemical evidence that most of the potash 
is contained in tjhe albitc The term ‘ alkalisation ’ 
is proposed to cover cases of magmatic alteration 
wherein both alkalis are introduced, or in which either 
base appears in more than one deuteno mineral — 
G L Windred Notes on some organisms of tomato 
pulp Counts of micro organisms ocoumng in com 
mercial tomato pulp revealed the presence of large 
numbers of various species of moulds, yeasts, and 
bactena An organism causing sliminees of the pulp 
was isolated , it resembled Bacw.ua rurmnatua Gottneil, 
but there are marked differences Gas production m 
sealed metal cans causing the bursting of the eon 
tamers is due to (1) production of gas from carbo- 
hydrates by the organisms, (2) and the action of the 
acid produced by them on the metal of the container — 
M B Welch Notes on some Australian timbers of 
the Monimiaoese The genera described are Dory- 
phora, Atheroaperma, Dophnandra, MoUxnedta, and 
Htdyoarya The vessels show soalanform end per- 
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/oration*, and are usually very long The wood 
fibres have more or lees bordered pita, and reach a 
maximum length of almost SO mm in Doryphora 
oagsqfrai A key is given for the identification of 
the woods, based on tne microscopical characters — 
C Chilton Note on a fossil shrimp from the Hawkee 
bury Sandstones. 
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Educational Broadcasting 

A LREADY we have heard much concerning 
- tho powerful influence which broadcasting 
must have upon what we now accept as civilisation 
Its effect in helping to break down national and 
geographical barriers, and its consequent destruc 
tion of the suspicions, hatreds, meannesses, and 
intolerances which ignorance breeds among peoples 
living within narrow circles, cannot yet be fully 
estimated That effect is a result of a broad and 
informal educational influence It is an effect 
which is inevitable just because broadcasting can 
not be other than an educational influence If that 
be the case at present, it is clear that, when the 
possibilities of broadcasting as a formal and deliber 
ately organised means of education are considered, 
there tan be no doubt that an instrument of 
incalculable valuo will be shaped for the service 
of mankind 

The British Broadcasting Corporation is to be 
congratulated upon the steps it has taken towards 
linking its activities with the educational system 
of Great Britain From its early days it has striven 
untiringly towards that end The history of those 
steps may be briefly described It began with a 
committee of inquiry into broadcasting and adult 
education under Sir Henry Hadow Then followed 
an interim committee to deal with that specific 
problem Finally, a central council for broadcast 
adult education was set up under Lord Justice 
Sankey That council is composed of representa 
tives of tho most important national interests, and 
it is now completing admirable organisation which 
will use wireless in the great service of adult educa 
tion Meanwhile, the famous Kent experiment in 
the use of wireless to broadcast to schools having 
been successfully completed, the B B C has just set 
up a central council for school broadcastmg under 
the chairmanship of the Right Hon HAL Fisher, 
which is composed of similar national interests to 
the council we have described above This council 
is proceeding to deal with the specific problem 
of broadcastmg to schools 

The building of such excellent machinery cannot, 
of course, be productive of anything but good 
If, then, at the very moment when we whole- 
heartedly welcome it, we also make one or two 
suggestions for its use, we feel sure that we shall 
be acquitted of any desire to make querulous and 
carping criticism at too early a stage The BBC 
is, however, a very modem part of modem life, and 
we would be sorry if it missed the special oppor- 
tunities it has of taking care that its educational 
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activities follow, and get the beet out of, the changes 
which are taking place in the structure of our 
civilisation That does not mean that it should 
’wholly ignoro tradition or indulge m a crude 
stamping upon our special — almost sanctified — 
academic traditions It means the frank recog 
mtion of new values which the changes we have 
mentioned are presenting us 
For our present purposes we have in mind the 
work of adult education rather than the work of 
our primary and secondary schools , and we 
direct attention to what we have called new values 
because, m a paper on the relation of broadcasting 
to further education read recently to tho Associa 
tion of Technical Institutions, wo see a tendency to 
make the old distinction between what is called 
cultural and what is called vocational education 
" I have often wished,” said Mr Sicpmann, the 
author of the paper, “ that it were possible to 
introduce into the technical colleges more subjects 
representative of the cultural as opposed to voca 
tional interests ” (our italics) Later he suggested 
that by “ correlating cultural and vocational aims, 
and by the establishment of a broader basis of 
instruction, and an attempt to give to the life 
and work of your institutes a social as well as 
academic significance,” a recruitment of dis 
interested students would take place Finally, 
he is “ inclined to think that the technical sub 
jeot [for tho purpose of a broadcast talk} is less 
appropriate than the cultural,” and suggested that, 
while the BBC will go carefully and sympathetic 
ally into the matter, there is no “ immediate 
possibility of the oxtensive adaptation of our 
programmes to your needs ” 

If Mr Siopmann thmks that those noeds include 
broadcast talks oil engineering or chemistry or 
building, we are sure ho does not yet understand 
the tone and spirit of the modern technical insti 
tution If he thinks that the curriculum of the 
same institution does not include subjects which 
he himself would regard as “ cultural as opposed 
to vocational,” he is very much mistaken His 
errors are however, common ones and arise out 
of the words ‘ technical education ’ Much mis 
understanding might bo removed if Lord Eustace 
Percy’s phrase ‘ education for industry and com 
merce ’ were used It is a term which may be 
neither entirely satisfactory nor descriptive, but it 
would help to do away with much of the false 
distinction between cultural and vocational educa 
tion — the new phrase under which the ancient and 
and controversies over, and distinctions between, 
science and art, tehds to be revived 
No 3101, Vox, 123} 


If education is to help in the solution of our 
problems, we must realise that to treat academic 
matters apart from social and industrial matters 
is to fail in all of them What are usually known 
as academic or cultural subjects are only a part of 
education In themselves they cannot support life 
as we know it The spiritual values on whioh we 
set bo great a store are dependent on what are, 
at first sight, merely material things But the 
two cannot be separated Education for industry 
and commerce can be, and is, used to make men 
and women realise social relationships Through 
the grouped course methods of technical institutions, 
students are shown how one subject is akin to 
others, how it lias value not merely in its own 
utilitarian content, but also in kinship with others 
which are at first apparently independent and un 
connected 

Tho process is producing a culture which is wider 
and nobler than our older notions, a culture which 
is neither lonely nor snobbish, a culture which docs 
not stop short at pleasant abstractions, but is 
forging a link between the many sides of our world 
and humanising industry no less than making it 
efficient Those who know technical institutions 
know that they are places where is taught not 
only the art of earning a living, but also the sacred 
art of living itself 

Wc hope, then, that the B B C ’s new educational 
machinery will not hold too fast to all the parts of 
academic tradition , that it will realise the vital 
need for education to march with our changing 
conditions , that it will be thorough m its examina- 
tion of phrases like 1 cultural and vocational and 
technical subjects ’ , and that it will regard the 
changes to which wo have referred not as tending 
to a blind and formless industrialism, but as the 
outward forms of the newer values which science 
has made available for us 


A Criminal Tribe of India 

The Land Pirates of India an Account of the 
Kuravers, a Remarkable Tribe of Hereditary 
Criminals , their Extraordinary Skill as Thieves, 
Cattle lifters and Highwaymen, etc , and their 
Manners and Customs By W J Hatch Pp 
272 + 16 plates (London Seeley, Service and 
Co , Ltd , 1928 ) 21s net 
T NDIAN ethnology has been a favourite exercis- 
-* mg ground for theorists Recent political 
developments have done much to encourage them 
along certain lines Starting from above and adopt 
mg the view of a dominant social order, they have 
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tended to negleot the light to be thrown upon cul- 
tural history by direct observation of the more 
primitive races It is to the credit of the late Sir 
Herbert Risley, the late Mr William Crooke, and 
Mr Edgar Thurston, to name some of the principal 
workers only, that they saw the study of India as a 
whole and each m his own special province linked 
up the investigation of primitive and advanced on a 
basis of observed fact regardless of political or social 
theory The result is to bo seen in Mr Crooke’scon 
elusions as to the relations of the Hindu pantheon 
and local godlings, and in Mr Thurston treatment 
of the out caste and criminal and primitive tribes in 
the Madras Gazetteer 

It is inevitable that such reflections should arise 
on reading Mr Hatch’s book on the Kuravers, the 
tribe whose thieving proclivities havo endowed 
them with the name of ‘ Land Pirates ’ It is more 
than seventy years since officers of the Government 
whose duties were to prevent dacoity and Thuggee 
first made any study of their peculiarities Yet bo 
vond the notes of police manuals and the accounts 
in the Madras Gazetteer, practically no attempt has 
been made to give any account of them oommen 
surate with their interest , and this notwithstand 
ing the fact that these nomad thieves are scattered 
all over the Madras Presidency, as well as m the 
Canaroso Nadu and the Bombay Presidency, and in 
the Madras Presidency alone number just under 
two hundred and twenty one thousand The num 
her in the Bombay Presidency also is said to be 
considerable 

The Kuravers are systematic thioves by descent, 
by habit, and by proclivity They work only when 
they are not able to steal They wander from vil 
lage to village but may often earn a lucrative living 
by a species of blackmail, protecting the villagers 
from the predatory visits of their fellow tribesmen 
for a payment Yet the Kuraver, unlike other 
criminal tribes, as a rule will not kill in order 
to rob Many of them practise palmistry, the term 
for which in Tamil is said to be the derivation of 
their name 

It is always interesting, but seldom easy, to trace 
the origin of a tribe or oaste in India General 
Hervey, the great authority m the middle of 
the last oentury on Indian crime, says the tribe 
migrated from the south , but one version of their 
origin makes them the descendants of Prince Dhar 
maraja by a fortune teller (Kuru), which would 
point to a northern descent Their language, how 
ever, is Dra vidian Physically they are not a low 
type, and do not diSer materially from the other 
castes of Southern India One story adopted By 
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the Kuravers themselves points to their having at 
one time lived as hunters and having been driven 
out by pressure of population Mr Hatch is no 
doubt right m rejecting the view that they were 
originally servants of the temples of Southern India, 
who were supplanted by the arrival of a higher 
grade of priests 

The Kuravers are split up into a large number of 
divisions, normally each hamlet or settlement con 
taming members of one family only From early 
times they were distinguished as nomad and settled 
Four mam divisions fall into a number of sub 
divisions, but there aro also other classifications, 
generally based upon occupation, although this is 
not necessarily tho occupation followed to day 
Such are the salt merchants, those who split bamboo 
for tho making of baskets, snake charmers, and so 
on All these ostensible occupations disguise the 
real occupation of tho members of the tribe, which 
is thieving 

The Kuravers worship a number of deities These 
are, of course, especially propitiated to attain sue 
cess in thieving expeditions Tho temple of Subra 
mama at Palm is much frequentod by pilgrims 
Another shnno of great sanctity is that at Chidam 
baram in South Arcot Magic and superstitious 
practices loom large in their lives Mr Hatch do 
senbos a remarkable belief that a man who has been 
killod by magic may be resuscitated— a dangerous 
practice, but one which may prove of great utility, 
as the nerves extracted from tho dead man’s legs 
aro most efficacious m the practice of further magic 
against an enemy 

Mr Hatch has had a long experience of the people 
of whom he writes , but although he describes the 
tribe and its life very fully and informatively in 
certain respects, a more systematic account would 
havo been valued In tho case of marriage, for 
example, it is desirable to know what, beyond the 
bride payment, is the basis of arrangement Mar 
nages are sometimes determined even before the 
birth of the children, and it is said that a man may 
claim his sister’s two oldest daughters in this way 
Within what degrees aie marriages forbidden or 
prescribed ? It is also desirable that the position 
of women should be more precisely defined Mr 
Hatch implies that their prominence and import 
ance m the Kuraver social system is due in part 
to the fact that their husbands spend so much time 
in prison, m part to their utility and their skill in 
the less important branchos of the tribal profession 
More information upon this and related matters 
would have beep welcome and would have increased 
the value of this study of a remarkable people 
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Alchemical Manuscripts. 

(1) Union. Acadimique Internationale Catalogue 
• dee manuscnta akhimiques grece Public sous 

la direction de J Bidez, F Cumont, A Delatte, 
0 Lagercrantz et J Ruska Tome 5 1 Lee 

Manuscnta d'Eepagne, decrits par Prof C 0 
Zuretti , n Lee Manuscnta d’Athlnea, decrits 
par A Sevcryns Pp v + 174 (Bruxelles 
Maurice Lamertm, 1928 ) 10 Belgas 

(2) Union Aeadimique Internationale Catalogue 
of Latin and Vernacular Alchemical Manuscripts 
m Great Britain and Ireland dating from before 
the XVI Century By Dorothea Waley Singer, 
assisted by Annie Anderson Vol 1 Pp 
xxm + 326 (Brussels Maurice Lamertm, 1928 ) 
np 

(3) Union Aeadimique Internationale Catalogue 
dee manuscnta akhimiques grece Publii sous 
la direction de J Bidez, F Cumont, A Delatte, 
0 Lagercrantz et J Ruska Tome 6 Michael 
Peellue, Epttre eur la Chrysopie , Opuecvlee et 
extraits eur I’alchimie, la mitiorologie et la 
dimonologie , publics par Joseph Bidez , en 
Appendice , Proclus , Sur I’art hiiratique , 
Psellue, Choit de dissertations inMites Pp 
xiv + 246 (Braxellc s Maurice Lamertm, 1928 ) 
15 Bolgaa 

T HE history of alchemy has a twofold claim 
on our attention In the first place, it still 
has its adherents, who are found not merely in the 
Orient but also m America, Germany, France, and 
England itself It was recently related that the 
philosopher’s atone had been prepared at Los 
Angeles by a woman alchemist, who thus takes 
rank with Mary the Copt and Cleopatra , while 
M Jolhvet Castelot from time to time issues reports 
of his successful transmutations That this art 
should flourish even in the twentieth century is a 
striking witness to human credulity, and as such 
may engage the notice of psychologists 

Secondly, alchemy is the dnect ancestor of 
chemistry , and in view of the modern trend in 
the philosophy of science, the importance of a study 
of origins need not be emphasised here Although 
there are dissentients, it is oommonly believed 
that chemistry arose m the early years of the 
Christian era, as a result of the fusion of Egyptian 
metallurgical and other arts with the mystical 
philosophies of the Neo Platonists and Gnostics 
Unluckily, the Neo Platonists regarded matter 
as the principle of unreality or evil, from which 
the disciple should attempt to detach himself, 
while the Gnostics oared little for the phenomena 
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of the sensible world, being much more anxious 
to attain to a knowledge of the invisible cosmos 
It is significant for the later history of the soienoe 
that one of the earliest chemical wnters, Zosimos 
the Panopolitan, was a Gnostio, while the Neo- 
Platonic conceptions of sympathetic aotion, action 
at a distance, the distinction between occult and 
manifest properties, the influence of the stars, and 
the mystical powers of numbers, all permeate 
chemistry from its beginnings at the tube of Plotinus 
until the close of the seventeenth century It would, 
indeed, scarcely be going too far to say that some 
of these ideas are with us still nitrogen is mam 
festly inert but occultly active, and the structure 
of the atom ih ultimately a matter of the relations 
between numbers, as Prof Dingle has observed 

To got a clear picture of the development of 
chemical thought throughout the ages, a great 
deal of work remains to be done Even the com 
paratively recent eighteenth century has been 
insufficiently studied, and the farther we go back 
the more hazy does our knowledge become The 
first step to rectify this unsatisfactory state of 
affairs is obviously an investigation and classifica 
tion of the material at our disposal The ancient 
literature of alchemy was incredibly large, and 
the number of manuscripts which have survived 
is by no means insignificant The careful catalogu- 
ing of these manuscripts has been undertaken by 
competent scholars under the patronage of the 
Union Aeadimique Internationale, and the three 
volumes now under review represent a valuable 
continuation of the programme of work 

(1) The fifth volume of the “ Catalogue des 
manusents alchimiques grecs” deals with the 
manuscripts of Spain, described by C 0 Zuretti, 
and those of Athens, described by A Severyns 
Certain of the Spanish manuscripts furnish useful 
data for the study of the relations between the 
principal Greek alchemical works, while others 
enrich our knowledge of the “ Koeramdes ” The 
Athenian manuscripts are but five m number, and 
four of these date only from the eighteenth or 
nineteenth centuries, the other being of the four 
teenth The modem ones are of value as probably 
representing more ancient works which have to day 
disappeared or he hidden m obscure libraries 

(2) Of more general interest is the first volume of 
Mrs Singer’s great catalogue of Latin and verna- 
cular alchemical manuscripts m Great Britain and 
Ireland, dating from before the sixteenth century 
Mrs Singer’s enormous collection of bibliographical 
data is of course very well known to all historians 
of soienoe, few of whom are not indebted to her 
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for information always promptly and generously 
given It is therefore with a gratitude partaking 
of a hope for future favours that we congratulate 
Mrs Smger on the appearance of her catalogue 
and the British Academy on its liberality in bearing 
the cost of printing it 

In an excellent little introduction, Mrs Singer 
explains the direct Greek influence on Latin 
alchemy “ The iconoclastic disputes in the 
Byzantine Empire led to the dispersal of artificers, 
who earned their workshop recipes with them 
westward In the work of the eleventh century 
chronicler, Adam of Bremen, we read of a converted 
Jew named Paul who, after having visited Byzan 
tium, came to Bremen bringing with him the art 
of transmuting copper into gold ” Several alchemi 
cal or rather technological manusenpts of evident 
Greek ancestry are described in the catalogue, and 
practical chemistry of a primitive nature was 
clearly practised in Europe before the great influx 
of chemical knowledge from Islam in the twelfth 
and thirteenth centuries This influx is mam 
fested by the appearance of Arabic names, technical 
terms, and forms of expression, and in several 
cases we are in possession of the original Arabic 
texts of Latin alchemical works Mrs Singer’s 
catalogue will doubtless help us to find other such 
cases, for several of her titles are strongly remmis 
cent of Arabic alchemical books We notice, for 
example, a treatise by ‘ Mirer,’ whom we should 
guess to be Maharans, a Muslim alchemist about 
whom little is known but of whom some writings are 
extant , and a ‘ films Hahmil,’ who is undoubtedly 
Ibn Amyal, as the incipit of the manuscript agrees 
with the opening sentence of an Arabic work by 
him These are but foretastes Mrs Singer’s 
catalogue is as full of good things as a Christmas 
puddmg and will require even more digestion We 
may perhaps direct special attention to the large 
number of manusenpts in English 

(3) Volume VI of the Greek oatalogue is devoted 
to a study of Miohael Psellus’s “ Letter on Gold 
making,” by Joseph Bidez, with appendices on 
certain inedited dissertations of the same writer 
and a tract of Proclus “ On the hieratic art ” 
Psellus, who was professor at the Academy at 
Constantinople abouj, the middle of the eleventh 
century, expressed very enlightened views upon 
the study of Nature Contemporary indifference 
to natural phenomena aroused his indignation as 
only too likely to perpetuate or re-awaken ancient 
superstitions He believed in tke possibility of 
the transmutation of the metals, but denied that 
a knowledge of alohemy was a secret confined to. 
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the initiated The operation of the alchemist, 
he considered, finds its explanation in the Aristo- 
telian. theory of the four elements, from which 
everythmg comes by combination and into which 
everything is resolved by dissolution Nothing, 
he says, is produced without cause belief in 
prodigies is merely a result of our lack of compre 
henaion of the causes of phenomena It is not 
without interest, in view of the faot that at this 
time Arabio works were being translated into 
Greek, that Avicenna had expressed an almost 
identical opinion m 1022, when he wrote (concerning 
a ‘ natural wonder ’), “ These things appear strange 
only on account of their infrequent occurrence,” 
the wonder vanishing when the causes are known 
One thing emerges very distinctly from the study 
of ancient scientific treatises It is that scientific 
genius and scientific method are not entirely the 
monopoly of post Galilean days but that the great 
advance which science has made during the last three 
hundred years is due in no small degree to better 
co ordination and transmission of ideas by a much 
greater number of workers, rather than to any 
sudden effloresconco of scientific ability 

E J Holmyard 


A Hunter-Naturalist’s Memories 

Retrospect Reminiscences and Impressions of a 
Hunter Naturalist m Three Continents, 1851-1928 
By Abel Chapman Pp xix + 353 + 56 plates 
(London and Edinburgh Gurney and Jackson, 
1928) 25* net 

M R ABEL CHAPMAN’S ‘ Retrospect ” is a 
fascinating volume, richly illustrated from 
his own drawings and with coloured plates of singu 
lar beauty from those of the late Mr Joseph Craw 
shall While most of the chapters will appeal 
chiefly to sportsmen, the author, as a trained and 
vigilant observer of animal behaviour in many 
lands, provides just the kind of observation usefully 
to complement work in the laboratory and the 
museum He is puzzled by the enigma how animal 
and vegetable hfe can persist m waterless, rainless, 
dewless African deserts 

‘ In the Sudan we have two closely relatedrforms 
of the hartebeest group, namely, the Tiang (Dama- 
lescus tiang) and the Komgum (D korngum), 
animals so nearly alike that a casual observer 
would scarce differentiate between them , yet, as 
regards thirst, as wide apart as the poles in their 
habits The tiang is a thoroughly bibulous beast 
It inhabits the Steppe regions bordering on the 
White Nile, and is specially careful to resort twice a 
day to that river and enjoy two long drinks , 
the komgum elects to reside permanently in 
ol 
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the waterless deserts of Kordofan, hundreds of 
miles from the Nile, and where never a drop of pure 
water can moisten his tomd throat and tongue year 
in and year out It is a contrast that passes under 
standing ” (pp 144 5) 

Finding it equally perplexing to comprehend how 
the plants on which the komgum feeds can exist 
without water, Mr Chapman put the case before 
the late Sir Isaac Bayley Balfour, and gives the 
following extract from his reply 

" Plants growing m waterless deserts are variously 
attuned to their environment Some may store 
water to tide them over long periods of drought 
Others, such as the mimosas which you indicate, are 
able to hold such water as they may obtain in the 
wood tissues which they form, and also obtain a 
certain amount from the atmosphere The roots of 
these plants spread for long distances, and their 
rootlets attach themselves very firmly to the par 
tides of sand in the soil There may be no free 
water m the soil, and yet an adequate amount of 
what we call ‘ hygroscopic water ’ in the particles, 
and from these particles the root hairs of plants 
may get their supplies ” 

Mr Chapman differs emphatically with those who 
entertain what he describes as “the Doctrine of 
Colour Protection,” regarding it as “ based upon the 
supposition or superstition that the Almighty had 
so camouflaged His creatures as to render the harm 
less invisible to their enemies , while tho enemies 
themselves were equally aided in their predatory 
avocation by an obliterative coloration” (p 118) 
This is scarcely a fair summary of the conclusion at 
which many observers have arrived , which, indeed, 
is confirmed by Mr Chapman as an expenonced field 
naturalist, for he admits that many animals assimi 
late so closely in colour to their environment as to 
be “ virtually invisible to the human eye ” (p 122), 
but as they are easily detected when they move, he 
objects to their colouring being pronounced pro 
tective 

No one can have given much attention to birds 
without recognising in how many species colour 
serves the male for display and the female for con 
cealment during incubation This is almost um 
versal in the duck tribe , although the Sheldrake, 
Tadorna comuta, presents a significant exception, 
the female being well nigh as brilliantly garbed as 
her mate, wherefore hereditary prudence causes her 
to incubate subterraneously in rabbit burrows 

Among fishes also, the remarkable result of Dr 
Francis Ward’s observation from his subaqueous 
chamber was to reveal how faithfully the glittering 
sides of certain fishes reflect surrounding water 
weeds, stones, etc , with protective effect Mr 
Chapman’s long experience in various climes enables 
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him to show that in very many wild animals their 
colouring is the reverse of protective , but it is un 
philosophic to describe as “ poetic theorists ” (p 133) 
those who recognise a protective result from the 
colouring of certain other animals 

It is a feature of these remimsoences that while 
in one chapter the author expresses vigorous 
dissent from the opinions formed by other 
naturalists, m another chapter he approves of 
action founded on those opinions Thus, while 
he denounces the enactment of a close time for 
water fowl m Britain as one of the “ long drawn 
bungles of those in high places at the instance of 
hysterical protectionists ” (p 42), he applauds en 
thusiastically similar legislation which has saved 
the Spanish ibex, Capra htspamca, from extermma 
tion (p 99) 

A discussion on the maximum speed of flight at 
tamed by different kinds of bird is an interesting 
essay contribution on a difficult problem which Mr 
Chapman does not claim to have solved , but Bug 
gests that, whereas Flight Lieut Webster m the 
international aeroplane trials at the Lido m Sep 
tember 1927 registered a speed of 289 miles an hour, 
tho speed of bird flight has hitherto been greatly 
under estimated (Chap xiv ) 

Since this notice was written, the reviewer has 
learnt with sincere regret that the author is no 
more — regret that must be shared by all who 
esteemed Mr Chapman as an experienced naturalist, 
a skilful draughtsman, and an entertaining writer 
Herbert Maxwell 


Photographic Star Fields 

Isaac Roberts' Atlas of >52 Regions a Guide to 
Herschel s Fields (atec texte anglais et texts 
frarupiis ) Edition commemorating Isaac Roberts ’ 
Centenary (1829-1904) By Mrs Isaac Roberts 
(nde Dorothea Klumpke) Pp 44 + 01 plates 
(London Wheldon and Weslev, Ltd , n d ) 
42s net 

I N the Philosophical Transactions, 1811, Herschel 
gave a list of fifty-two regions m the sky which 
he described as showmg “ extensive diffuse nebu- 
losity ” Little attention would appear to have 
been given to the matter at the time, and it was 
not until 1862, when Auwers reprinted the list, 
that we find further mention of the fields in ques- 
tion Thirty years later, Barnard reprinted the 
list m Knowledge, but agam no observations are 
recorded 

It was to determine the presenoe and extent of 
the nebulosity observed by Herschel that, in 1903, 
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Isaac Roberts undertook a systematic examination 
of the fifty -two fields Roberts photographed each 
field simultaneously with his 20 inch reflector and 
with a 5 inch Cooke lens The result of this survey 
was given m a paper which appeared m the Monthly 
Notices, HAS, vol 63 In this, Isaac Roberts 
reported that in four of the regions only had his 
photographs confirmed Herschel’s observations 
In the other forty eight regions no trace of nebu 
losity was shown on his plates In recording this 
he was reporting the result of a survey taken on a 
definitely determined plan laid down beforehand 
The exposure time giVen to both series of photo 
graphs was ninety minutes, this being considered 
sufficient to show any nebulosity likely to have 
been seen by Herschel It was pointed out at the 
time that both Max Wolf and Barnard had photo- 
graphed nebulosities m some of these forty eight 
areas There the matter rested for a while, until, 
in 1926-27, Father Hagen published the results of 
his visual survey, in which he confirmed Herschel’s 
observations 

As a tribute to the memory of her husband, 
Mrs Tsaac Roberts now publishes an atlas of the 
fifty two regions, consisting of sixty plates, repro 
(lured from the original negatives taken by him in 
the course of his survey The atlas is remarkable 
for the care which has evidently been taken to 
ensure a faithful copy of the original plates As 
photomechanical reproductions of astronomical 
photographs they are amongst the finest we have 
seen The atlas, as a whole, is very tastefully got 
up, and it is an easy matter to make identifications 
on the plates, full particulars being given on each 
sheet The plates are reproductions in ‘ negative,’ 
the stars appearmg as dots on a white ground , 
undoubtedly the best way of reproduction To 
those interested, this atlas should prove to be one 
of the greatest value The plates have been repro 
duced on an enlarged scale of 10 mm =6 3' for 
reflector plates and 10 mm =32' in the case of the 
6 mch lens photographs 

The text whioh accompanies the atlas contains 
a short account of Herschel’s observations of the 
fields, followed by Isaac Roberts’ report on the 
result of his photographic survey A very full 
and complete description of the charts, acoompamed 
by tables, is also given There is also a chart 
showing the distribution of the fifty two areas, 
which are somewhat scattered over the northern 
hemisphere and extend to 100° N P D In a pre 
face, Father Hagen, Director of the Vatican Obser 
vatory, gives a historical account of the observe 
tions of these regions of the sky hitherto made * » 
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In publishing this senes of plates, Mrs Isaac 
Roberts could not have chosen a mere fitting 
manner of paying tnbute to the memory of one 
who was a pioneer in astronomioal photography, 
and whose work in this direction gained for him 
the well mented reward of the gold medal of the 
Royal Astronomical Society The plates now 
reproduced are further evidence of the skdl and 
devotion with which he applied himself to his task 
No doubt many will be glad to know that copies 
of the atlas ma> be purchased 


Our Bookshelf 

Ice Cream a Textbook for Student and Manu- 
facturer By Prof G D Tumbow and L A 
Raffetto Pp ix + 407 (New York John 
Wiley and Sons, Inc , London Chapman and 
Hall, Ltd , 1928 ) 20s net 
The making of ice cream has become an important 
branch of the dairy industry in the United States, 
and the above volume has been written to serve as 
a text book for students — instruction in ice cream 
manufacture is now given in thirty of the State 
colleges in America — and a reference book for those 
engaged m the trade 

The material in the book is well arranged First 
a historical introduction, then, after a discussion 
of the food value of ice cream, three chapters are 

f iven to recipes used in making the many different 
inds of ice cream which are mentioned, some of 
them of an elaborate nature The use of fresh 
fruit and fruit juices plays an important paft in 
these recipes In another chapter the basic 
materials of ico cream — milk, cream, butter, sugar, 
gelatine, and eggs — are dealt with, and a number of 
formulae by which the proportions of the ingredients 
for any mixture may bo calculated are given 
Mixing is followed by pasteurisation and after this 
operation the mixture is homogenised, to break up 
the fat globules and increase the dispersion of the 
fat , then comes the freezing of the mixture Com 
plicated machinery is required for the last two 
operations, and a good account of it is furnished 
An important chapter is the one dealmg with the 
various engineering questions connected with 
the running of a modern ice cream plant As 
dairy products are the main raw material, methods 
for then- analysis are given, as are also methods of 
bacterial analysis 

Although the manufacture of ice cream in Great 
Britain m no way approximates to the industry m 
the United States, there are no doubt many 
to whom this book will appeal, and to them it 
can be strongly recommended Perhaps in time — 
and a start has already been made — ice cream will 
become as popular m England as in America , 
it is clear that an increase in consumption wdl be 
to the benefit of the dairy industry Already there 
ib a demand on a small scale for instruction m ice- 
cream making, and two at least of our dairy 
institutes have taken up the subject 
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Dielectric Phenomena 2 Electrical Discharges m 
Liquids By S Whitehead Edited with a 
Preface by E B Wedmore (Published for the 
British Electrical and Allied Industries Re 
search Association, being Reference L/T 30 ) 
Pp 137 (London Ernest Bonn, Ltd , 1928 ) 
12s <W net 

In the first volume of this treatise, Mr Whitehead 
discussed oleetncal discharges in gases So long 
ago as 1905, A Russell pomted out (Proc Phys 
Soc , vol 20, p 49) that the maximum stress at 
which a spark ensued between spherical electrodes 
immersed in a gas was constant within certain 
limits In 1910 the same physicist pomted out 
(idem, vol 21, p 86) that an algebraical expression 
of the form A + Bly/a, where A and D are constants 
and a is the radius of either of two cylindrical 
eleotrodos, oould bo used to predict the stress at 
which ionisation begms in air 
Since then, an immense amount of research to 
discover new laws and to show how the results 
could be appbed to testing commercial materials 
has been done When the electrodes are in a 
liquid and the voltage is raised sufficiently, ail 
unstable rise in the small conduction current takes 
place at a definite voltage This may discharge 
the electrodes or may result in the formation of an 
arc This phenomenon the author terms ‘ spark 
over in liquids ’ Previous to its occurrence, 
transient flashes sometimes pass between the elec 
trades, or streamers may spread out into the gap 
In rare cases a glow may be observed previous to 
the sparkover, somewhat similar to the corona we 
see in air In most cases the electric strength of a 
liquid depends on the impurities in the liquid, and 
hence a distinction has to be made between the 
electric strength of the pure liquid and the liquid 
in the commercial state The author states that 
theories put forward to explain the variation in 
the eloctrio strength of liquids generally discuss 
merely the behaviour of the impurities It appears 
that to get formul® for the electric strength in 
these cases both the effective and the maximum 
potential difference have to be taken into 
account 

Organic Syntheses an Annual Publication of Satis 
factory Methods for the Preparation of Organic 
Chemicals Roger Adams, Editor m Chief Vol 
8 Ppvn + 141 (New York John Wiley and 
Sons, Inc , London Chapman and Hall, Ltd , 
1928 ) 10s net 

The editors direct attention to two dwtinct pro 
cesses for making both /3-chloropropionic acid 
(from acrolein or tnmethylene chlorohydnn) and 
trimethylacetic acid (from tert butyl chloride or 
pinacolone) One of the most interesting of the 
preparations mcluded in the volume is that of 
l arabinose from mesquite gum This material, 
which is collected by the natives in the south- 
western United States and northern Mexico, is 
stated to furnish from 36 to 46 per cent of its 
weight of crude l arabmose, and a yield of 25 4 per 
cent of the purified sugar is mentioned in the 
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preparation described The raw material is said 
to be abundant, the process is simple, and the 
yields are comparatively high A detailed descrip- 
tion of Prof Roger Adams’s apparatus for the 
catalytic hydrogenation of organic compounds is 
another feature of this volume which merits par 
tioular mention, for a working account of a really 
dependable apparatus of this type has long been 
needed Prof Adams’s hydrogenator is simple in 
construction, and the reviewer gladly avails himself 
of this opportunity of testifying to its effective 
working in aotual laboratory practice J R 

Fluorescenz und Phosphorescent im Lichte der 
neueren Alomlheone Von Peter Pringsheim 
(Struktur der Matene m Einzeldarste Imogen, 
herausgegebon von M Bom und J Franck, 
Band 6 ) Dritte Auflage Pp vn + 357 (Berlin 
Julius Springer, 1928 ) 24 gold marks 
The first edition of Prof Prmgsheim’s book 
appeared in 1921, and it consisted of just over two 
hundred pages The preface to the third edition 
is dated Christmas 1927, and this edition consists 
of more than three hundred and fifty pages Yet 
it is clear that the author must have used con 
siderable restraint in order to keep the new edition 
within these bounds, when we remember the large 
amount of important work which has been pub 
lished during the interval between 1921 and 1927 
For example, we have the important work of Cano 
and his collaborators on tho phenomena produced 
by collisions of the second kind, and researches, 
such as those of Wood and Ellett, on the polar 
isation of resonance radiation 

Prof Pringsheim carefully describes all these 
new advances, and his book is a very useful guide 
to the whole subject of fluorescence and phos 
phorescence The subject is a very large one, 
which is continually growing at a rapid rate, and 
it is interesting to remember that the recent work 
on the newly discovered Raman effect must already 
have provided sufficient material to encourage 
Prof Pringsheim to look forward to the appearance 
of a fourth edition of his book 
Manuel de photographie Par H Vial (Biblio 
thbque professionnelle) Pp vm+276 (Pans 
J B BailMre et fils, 1928 ) 16 francs 
The pages are not very large, nor are they ex- 
ceedingly numerous, but M Vial has justified the 
title of ‘ Manual of Photography ” by giving the 
essenco of each subject described, and avoiding such 
matter as belongs more properly to trade lists and 
circulars The treatment is quite modem, includ- 
ing desensitising, sensi tome try, enlarging, bromoil, 
ozobrome, photography of coloured objects, photo- 
graphy in colours (autochrome), and stereoscopic 
work The subject is divided into four parts 

(1) General and introductory, including elementary 
optics, objectives, perspective, and apparatus , 

(2) the negative , (3) the print , and (4) sundry 
matters mentioned above, and the use of artificial 

ht The illustrations are all helpful and nearly 
are original, and the practical directions are 
sufficient m the more important seotions 
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Letters to the Editor. 

[The Editor doe* not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Cameroon Gorilla 

In Nature of Dec 24 1927, Sir Arthur Keith dis- I 
cussed a collection of gorilla skulls which I made m the 
Mamfe distwct of the Cameroon German authorities 
had long separated this western race from the bettei 
known Congo gorilla and had given the Cameroon 
gorilla the title of Gorilla gorilla diehli Yet no skin 
of this now species has yot been described, and so great 
an authority as the director of the Berlin Zoological 
Museum has even doubted if tho species still exists 
Two skins have recently come into my possession 
fiom tho heart of the Mamfe area, one of which is a 
mature female, while the other is alleged to bo her 
offspung and is a female of two or three years In 
each case the Hkull was tied to the skin 

The coat of the infant is entirely black except for a 
patch of brown hair between the ears stretching five 
inc lies back from the forehead Thoro are howevoi , a 
fi w sparse white hairs on the back, but not enough to 
render it m any sense grey It differs from tlio 
< himpanzee of the same age in this neighbourhood in 
that the hair is shoi ter and coarser The older femalo, 
which is probably the mother, has a coat which is quite 
black on the flanks and belly, but ijinte grey on the 
hai k exoept for a patch of brown six inches long above 
the forehead 

The hirsuto appearance is, therefore in no rcspeit 
different from the gorilla of tho Ubangie distnct of 
tho Congo, several fresh specimens of which I was 
privileged to see last year in Major Powell Cotton’s 
magnificent collection Nor is thoro any single 
feature of the skull which is petuliar to this now 
species 

It is, therefore, open to question whether it is proper 
to eret t a new species or oven subsi>ooieB on such 
slender grounds since such differences as can be shown 
to exist may well be racial 
r l ho really striking differences between the C ameroon 
gorilla and his fellow at the eastern extremity of the | 
gorilla belt are those of habit and behaviour For 
whereas Carl Akeley and others have described the 
eastern gorilla as timid and retiring, the Mamfe gorilla 
is excessively forocious and neither timul nor shy 
Alone among wild animals with which I am acquainted, 
the adult malo gorilla will always attack man on sight 
This profound alteration in his behaviour as he 
approaches the western limits of his range might 
perhaps justify the creation of a new subspecies which 
could not be justified on anatomical grounds alone 
Akeley's gonlla differed in another important 
respect from his western prototype, in that he always 
slept with his female belongings in trees bo far as I 
am aware, and I have slept among them several times, 
and as lately as last week, this is never the case with 
the Cameroon gonlla, among whom the great male will 
invanably make his bed on tho ground at the base of 
the tree m full view of his females and offspnng in 
their tree beds 

This observation of mine has been held to be original 
and scarcely authentic, but on reference to the htera 
ture on the subject I find that H von Koppenfels 
more than fifty years ago made the same observation 
in reference to gorilla inhabiting the country that lies 
between the mouth of the Muni River and that of the 
Congo 
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The point I am anxious to emphasise is this that 
if wide differences m habits and behaviour can give 
grounds for the creation of a separate species, then the 
Cameroon gorilla may fairly claim that distinction 
If, however, a new species must show some definite 
and constant physical variation either m tho bones or 
the hirsute appearance, it is impossible to separate the 
most easterly gorilla, that from Kivu from those I have 
studied in the extreme west in tho Cameroon and 
Nigeria Such differences as exist are ra< ml and not 
specific N A Dy< k Sharp 

Ogoja, Nigei to 
Ian 21 

Line Absorption Spectra In Solids at Low Tempera- 
tures in the Visible and Ultra-violet Regions of 
the Spectrum 

b rom extrapolation of X ray data, it is known that 
the electrons m the N t (and N t ) shell of the ions of the 
rare oarths jiossoss Uss energy than those in the 0 
, shells Expressed in teims of the Bohr btoner scheme, 
the oloctrons in the 4 4 shell are held less tightly 
than those of the ‘5, oi 5, etc shells Arcoiding 
I to that scheme tho electrons are airongod in the 
following manuei 



The proof that tho 4 4 shell is gradually filled in this 
way was completely establishes! by Hund (Zeit fur 
Physik, 33, p 855, 192<i) By assuming tho above 
arrangement and tho piisenco of normal multiplet 
coupling between the orbital and spin moments of the 
electrons, he calculated the charactei of the most 
stable energy lovol for ca< h ion and its corresponding 
magnetic moment just as if the ion were in the gaseous 
state Ilia results were m boautiful accord with the 
megnotio data on the solids and on their solutions — 
with but two exceptions 

Similar < ale ulat ions fui the ions of tho iron group 
failed of agreement as might have been expected, since 
chromic ion, for example, in solution is the molecular 
ion Cr(H,0), +++ due to the water of co ordination and 
not the atomic ion Ci +++ (Jour Amer Chem Sor , 49 , 
p 2456, 1927) 

Such extraordinary immunity fiom external coup 
ling as is exhibited by the ions of the rare earths in 
their magnetic behaviour suggested that their absorp 
tion spoctra might resemble the line spectra of ions 
in the gaseous state I ho basic electronic level in each 
case would be, then, the one confirmed by Hund from 
its magnetic moment 

X ray data lead to the conclusion that tho energy 
necessary to remove a 4, electron completely from its 
ion is probably within the range of a quartz spcctro 
graph Indeed, most of the salts are coloured, so that 
the energies required for olectromo activation may be 
measured through glass We used a large quartz 
spectrograph from Hilgor and a three prism ‘ Uviol ’ 
glass spectrograph from Steinheil 

Of previous investigations whioh concern us here, 
those of Beoquerel alone in 1906, in collaboration with 
Kamerlmgh Onnes m 1908, and finally with Kamer 
lingh Onnes and do Haas m 1 925, are the most import 
ant (See the remarkable summary by J Beoquerel in 
“Gedenkboek aan H Kamerlmgh Onnes,” 1922, p 
288 ) They Btudied the absorption spectra of minerals 
principally, which contained mixtures of rare earth 
salts, and found that upon lowering the temperature 
the narrow bands appearing at room temperature 
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became much narrower, and in some instances at 
tamed a sharpness comparable with the line spectra of 
gases However, they made no recorded attempt to 
identify their spectra or to evaluate them Their 
measurements were limited on the short wave length 
side of the spectrum by the glass (Dewar tubes) which 
onclosed their ciystals 

We have begun a systematic study of the absorption 
spectra of the individual rare earths from room tern 
perature to that of liquid hydrogen, both in the visible 
and in the ultra violet At present we wish to report 
the general features of the spectra already obtained, 
those of gadolinium, samarium, and erbium 

Gadounium — The uniaxial crystal of GdCl, 6H.0 
was made from Gd,(80 4 )j 8H,0 of atomic weight 
punty prepared under the direction of Prof B S 
Hopkins of the University of Illinois, to whom we 
are extremely grateful The spectra were practically 
identical with that obtained from a crystal from 
another source The spectrum consisted of about sixty 
lines similar in sharpness even at room temperature 
to the emission lines of non which were used for com 
panson At room temperature the entire sjioctrum 
was in the ultra violet extending to about 2350 A 
Upon lowering the temperature new faint lines 
appeared m the visible, and most of the old lines 
shifted slightly toward the red There was but little 
change m the spectrum between the temperature of 
hqu>d air and that of liquid hydrogen 

The substitution of bromide for chloride did not 
affect the goneral appearance of the spectrum, but it 
separated the components of the multiplets a little, 
displacing some components toward the short anil 
some toward the long wave lengths 

From the magnetic moment of gadolinium ion we 
know that the level lowest in energy is an *8 term, and 
by the Hund theory the other basic levels belong to 
systems of lowor and even multiplicity Groups of 
lines allow themselves easily to be anangod as multi 
plots in energy diagrams Many of the closely spaced 
lines appear to have originated by the splitting up of 
a ‘ normal ’ energy level because of the influence of 
the electrostatic fields of the neighbours of the 
gadolinium ions, principally by the water molecules 
We are led to this conilusion by the small change 
induced by the bromide ion The fact that it displaces 
the lines in particular groups both toward the short 
and toward the long wave length regions practically 
decides that the Stark levels are shifted above and 
below the ‘ original undisplaced ’ energy level 

Samarium — SmCl, 6H,0 was preparod from a 
salt of samarium of unusual purity kindly furnished 
us by the late Prof C James, of New Hampshire 
College At room temperature its spectrum consisted 
of diffuse lines and bands mostly in tne region between 
3000 A and 5000 A Upon lowering the temperature 
the lines sharpened and the bands became narrower 
At the tqmpeiature of liquid hydrogen the lines were 
exceedingly fine, and the unovon intensity of the few 
remaining bands suggested a complete resolution into 
lines if the toru|>erature were further reduced At 
the low temperatures some lines disappeared and new 
lines, all oxtromely sharp, made their appearance 
The appearance of a new spectrum and its increasing 
prominence, at the lower temperatures, confirmed the 
expectations (lonvod from magnetic measurements 
about to be published by one of us They show that 
samarium ion in the solid state is a mixture of elec 
tromo isomers A considerable proportion of the 
samarium ion (the ratio varying witn tne temperature) 
is present m each of two distinct electromo levels 
differing very little in energy 

The spectrum which disappears as the temperature 
is lowered is due to the thermally excited state, and the 
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new sharp lines which become more intense as the 
temperature is reduced reveal the presence of the ion 
that is more stable at the lowest temperatures 

Erbium — ErCI, 0H,O was recrystalhsed several 
times from an erbium salt marked pure by the 
Welsbach Company Its spectrum at room tempera- 
ture consisted of very diffuse bands, but at the tem- 
perature of liquid air, and especially at that of liquid 
hydrogen, the bands became resolved into lines of 
extraordinary sharpness These lines clustered in 
groups, and the latter were separated by rather large 
intervals The structure of the groups did not suggest 
hand spectra of gaseous molecules, but rather the 
multiplets of gaseous atomB imder the influence of 
external fields Very few lines were found below 
3000 A 

We are extending this woik to include the other 
rare earths and are studying especially the influence 
of other negative ions and of water of crystallisation 
on the various spectra This work promises quanti 
tative information concerning such influences of far 
greater sensitivity and accuracy than can jiossibly 
be obtained by the use of the double X ray spectro 
meter with which many similai investigations are 
boing undertaken S Freed 

F H Spedtuno 

Department of Chemistry, 

University of California, 

Berkeley, California 


Knock Ratings of Pure Hydrocarbons 

Messrs Birch and Stansfiekl have been good 
enough to send us a copy of their letter in replv to our 
communication which appeared in Nature of Feb 23 
Our remarks on the knock rating of pseudo cumone 
are taken from the Aeronautical Research f ommittee 
Report and Memorandum No 1013 (1925), in which it 
is stated that the addition of 5 per cent b\ volume of 
this hydrocarbon to a common No 1 petrol lowers the 
HU( R of the latter to the extent of 0 4 per oent, 
whereas the addition of the same amount of benzene 
raises the HUCR by 1 0 per oent 

With regard to the figures quoted by Mr Birch and 
Mr htansneld for trimethyl ethylene and chamylene 
winch do not agree with our own, it will be observed 
that our figures refer to concentrations by volume, 
whereas theirs refer to concentrations bv weight 
Therefore, the two sets of figures do not allow of 
stnot comparison, because relations between con 
centration and anti knock value are often not linear 
and because of the comparatively large difference in 
the specifio gravities of the two hydrocarbons con 
cemed 

The observation that an acid refined unsaturated 
spirit has a lower anti knock value than the original is 
readily explained by the fact that quantitative con 
version of olefines to polymers is never attained in 
ordinary refining practice Especially is this the case 
with the butylenes, amylenes, and hexenes, the hydro 
carbons m question , m fact these substances are 
largely removed by the acid in the form of sulphuno 
esters Many references have been made of late m 
the American scientific press to the relative merits of 
the various methods of anti knock engine testing 
commonly used, and it has often been observed that 
exact correlation of the results obtained by different 
methods is frequently difficult to obtain (Edgar, 
J Soc Aut Eng, 22, 1, 41 , 1928 MaoCoull, Otl and 
Qas J , May 10, 1928, p 208) Edgar has pointed out 
that the apparent discrepancies are probably due to 
the different fuel air ratios employed It will be 
apparent that the addition of 20 per oent of such 
a volatile substance as tnmethyf ethylene (B P 
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38 42 ° C ) will raise the volatility of any spirit in whioh 
it is dissolved to a quite appreciable extent, and, 
because of this, the strength of the explosive mixture 
reaching the engine oylmder will be considerably 
altered unless precautions are taken to prevent this or 
unless the air fuel ratio is standardised in some way 
It is highly probable that the difference between our 
figures for tnmethyl ethylene and diamylene and those 
quoted by Mr Birch and Mr Stansfield is due to such 
an effect Suffice it to say that in our determinations 
with the Deloo testing unit fitted with the Midgley and 
Boyd bouncing pm the technique adopted was the 
same as that used by the Anglo American Oil Co and 
its associated American interests, and embodied the 
important recommendations on mixture strength 
recently made by Campbell, Lovell, and Boyd ( J I EC 
20 , 1045, 1928) The samples of tnmethylene und 
diamylene we used for the engine tests possessed the 
following properties, which show good agreement with 
those recorded in the literature 
Diamylene BP 150 150° C 


Tnmethyl ethylene B P 38 3-J8 6° C 
D ^ 6669 
N p°l 3910 

We agree with the necessity of ensuring that all 
hydrocarbons are free from peroxidos before conduct 
ing engine tests owuig to their extreme action m 
promoting detonation (Callendar, Engineering, pp 
147, 182, 210 1927 , Mardles , J C S , p 872 , Apul 

1928 ) 

We are very interested in the observations of Mr 
Birch and Mr btansfield on the auto oxidation of 
oyclohexene We have observed that cyclohexene 
possosses a greater affinity for gaseous oxygen than tho 
straight chain olefines (of Stephens, J A C & , 50, 
568 , 1928) , nevertheless pentene 2 and tnmethyl 
ethylene as well as oyclohexene both decolorise 
indigo solution and liberate iodine from aqueous 
hvdriodic acid and feebly acidified potassium iodide 
after exposure to ordinary light and air for a few days 
Refluxing the hydrocarbons over sodium for some 
hours destroyed this action, but products of auto 
oxidation were again detected after a short exposure 
to ultra violet light Oxidation products such as 
peroxides and aldehydes have been detected in a 
cracked spirit long before any formation of gum or any 
disooloration has been apparent 

We have also observed that the two olefines di 
isobutylene and diamylene react with gaseous oxygen 
under the action of light much more slowly than do the 
simple olefines such as the pen tones, while pseudo 
cumene and m Xylene, aromatic hydrooarbons whioh 
have not the anti knock properties of toluene, suffer 
auto oxidation very quioldy It therefore appears 
that in the olefine series, and perhaps in the aromatic 
senes also, ease of oxidation is intimately connected 
with anti knock action , and m this connexion the 
Phenomenon of auto oxidation is especially interesting, 
Having in mind the results of expenments recorded by 
Callendar (loo oit ) This investigator has shown that 
peroxides and aldehydes are products of incipient 
oxidation during the compression stroke of an internal 
combustion engine, and that the extent of such oxida 
tion is an important faotor in the knock rating of any 
fuel Messrs Birch and Stansfield’s views about the 
compactness of the molecule among isomendes on 
knock rating are dearly complicated by their remarks 
on the behaviour of certain members of the aromatic 
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senes We feel that insufficient work on this subject 
has yet been published upon which to base suoli a 
generalisation which will apply to hydrocarbons of 
all types A W Nash 

Donald A Howfs 

Dept of Oil Engineering and Refining, 

The University of Birmingham 


The Boundary of the Solar Chromosphere 

In connexion with the theoretical side of the quos 
tion discussed by Mr R W Gurney (Nature, Feb 
16, p 240) and further by 'Prof I ( M Stratton and 
Mr C R Davidson (Nature, Mar 2, p 318) the 
following points may be of interest 

In a paper shortly to appear ( Monthly Notices, 
Roy Aslr Soc , March) 1 have tried to interpret the 
recent published measurements of the hvdrogen 
chromosphere At present it is onlv possible to give 
orders of magnitude However, putting together the 
observations of Davidson and Stratton (Mem Roy 
Astr Soc, 64, 105, 1927) and Davidson, Minnaert, 
Omstoin, and Stratton (Monthly Notices, Roy Astr 
Soc , 88, 636 , 1928), on the Balmer sonos and 

associated continuous spectrum, with those of Panne 
koek and Minnaert ( Verh d Kon Alad Amsterdam, 
18, No 5 , 1928) on tho absolute intensity of the H y 
line, one concludes that at the base of tho ehromo 
sphere there aro about 2 2 x 10 10 ionised atoms of 
hydrogen and about 6200 atoms in the Balmer state, 
per cm * (Stress is not to lie laid on tho precise 
number 2 2, which is onlv an estimate of the order 
so far as it can be derived from the present state of 
observation and theory ) Now, were there thermo 
dynamn equilibrium these two nmntiers would be 
characteristic of ionisation at almost exactly 5000° K 

The chromosphere is not in thermodynamic equi 
librium, but I give reasons (loc cit ana Proc Comb 
Phil Soc , 24, 600 , 1928) which I believe show that 
the various properties atomic motion, distribution 
among stationary states, degree of ionisation, all 
dofino temperature parameters of the same order, 
say, to give rather wido limits, 4000° to 0000°, Which 
is also the order of the temperature of the incident 
solar radiation This agrees with the above numbers 

I venture to suggest that these considerations 
explain why ehiomospheric Ca* at tho low pressures 
given by Prof Milne s theory is not laigely lomsed 
to Ca ++ Milne explains it by the remov al hv gravity 
of the Ca' ,+ ions as soon as they are formed , but I 
believe it is due to the fact that the large excess of 
hydrogen ions ami electrons gives the Ca' 1 " 1 ' ion a 
vastly increased chance of recapturing an electron 
I find that if the fV were in equilibrium at 5000° 
with these 2 2 x 10< # free electrons per cm * it would 
be only 4 7 per cent ionised, and I conclude that the 
order of ionisation must be the same m actual ehromo 
spheno conditions 

So long, therefore, os the hydrogen prov ides enough 
electrons to keep the ionisation of the Ca + fairly low, 
I conclude the type of equilibrium of the calcium 
is that given by Milne’s theory But as we. ascend 
in the chromosphere and the number of electrons 
decreases we expect a departure from this type to set 
in until, at sufficient heights, the increased ionisation 
prevents it holding any longer The radiation pressure 
on the oaloiura presumably then becomes negligible 

These considerations support Mr Gurney’s view 
that there must be a sharper upper boundary to the 
caloium atmosphere than former theory predicted 
They show, however, that ionisation, and not, as he 
tentatively suggests, the ‘ coefficient of partial sup- 
port,’ is probably the determining faotor 

Unfortunately, one cannot discuss the height of the 
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Ca + layer, since one does not yet know the density law 
of the ionised hydrogen Pannekoek and Mmnaert's 
work indicates it only so far as 3000 km approximately, 
and precludes extrapolation by suggesting that their 
empirical law for H y ceases to be valid at that height 
This work, too, it may be mentioned, gives a fairly 
rapid falling off of the hydrogen line intensities with 
increasing height in agreement with Mr Gurney 
I attempt a discussion of the equilibrium of the 
hydrogen in my paper, but reach no positive con 
elusion W H McCrea 

Gdttingen, Mar 0 

Insects Flying to Ships 

All those who have travelled about the world in 
recent years must have noticed the insects which fly to 
ships at anchor, attracted by the bright electric lights 
Some years ago I secured a most interesting series (in 
oluding a new species of moth) off the coasts of Chile and 
Peru, and in many other places have made collections 
whero I could not go ashore The most remarkable 
occasion of this sort was perhaps at Diamond Harbour, 
on the Hooghly River, near Calcutta, in December 
1927 Going up, wo waited some time, and again 
going down (on the way to Rangoon) The latterdelay 
was caused by a railway accident in Franco, which pre 
vented the through mails from arriving in tune, so we 
had to wait until they were brought out in a tender 
some tune in the night Thus the deplorable accident 
brought good fortune to an entomologist travelling in 
India — a curious example of the interdependence of 
things Diamond Harbour is not really a harbour but 
merely a station on the river where ships anchor to 
await favourable conditions, with the shore distant 
perhaps half a mile 

The insects which came on board at Diamond 
Harbour were of various orders, but I will now only 
enumerate the remarkable senes of Carabid® or 

S ound beetles, and a few beetles of other families, all 
entitled for me tluough the kindness of the Imperial 
Bureau of Entomology The Carabidw were deter 
ruined by Mr H E Andrewos, tho well known author 
ity on this group 

Carabid as 

Caanotdea cyanocephala Fb 
*Cltvtna tranquebanca Bon 
*Tachys tmpressipennis Mots 
Tachya untatnotua Puts’ 

Apotomua hirautus Bates 
*Oodea « vestermanni Laf 
*IHplocheila impresaa Fb 
*£hploeheila polita Fb 
Liodaphua birmanua Bates 
*Anoplogmma mtcrogonua Bates 
Anclplogeniua new species 

*Stenolophua amaragdulua var qumquepuatulatus 
Wied 

Andrewea has just published a long list of the Cara 
bidte of Ceylon, which includes, of the above list, those 
marked by an asterisk Will some of the others pres 
ently reach there on ship board, and is it possible that 
some already noted in both lists were earned to one or 
the other place on ships ? Three of the above genera 
are at present apparently absent from Ceylon 
Some other beetles represented at Diamond Harbour 
were 

Cicmdelidsa Cvcindela sexpunctata Fb 
Staphylinid® Paederus fusexpta Curtis , PhtlorUhua 
quiaqtnhariua var tnqmnatua Steph 
Mycetophagidee Ltlargua varvua Grouv 
Donacudae Donocva delessertt Guer 
Hal tic i den Chartocnema conctnmpennu Baly 
Hispid® Hxapa armtgera 01 
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It is a remarkable fact that both the species of 
Staphylinid® cited also occur in Britain, and Pcedenu 
fuacipet also flew on to the ship when we were anohored 
off Sourabava, Java, on Mar 7 Who can doubt that 
these have been spread by shipping f 

We have in recent years heard a great deal about the 
spread of insects by automobiles, but perhaps we have 
not always appreciated the important part which must 
be played by ships, now that the vessels are so large, 
and carry so many electric lights I suggest that 
travellers, even if not entomologists, might frequently 
do a good service by collecting the insects coming on 
board , especially the beetles, which need only to be 
put in a small bottle of alcohol A more ambitious 
but interesting project would be to take out a small 
vessel with a bright light and determine just how far 
from tho shore insects of different kinds can be 
attracted T D A Cockerell 

University of Goloiado, 

Boulder, Jan 29 


Fine Structure Absorption Fdges In Metals 

It is well known fiom the cxpei unents of Lindh 
anil others that when pure metals are examined, in 
goneral no fine structure edges (as distinguished from 
the secondary absorption edges) are observed If, 
as is generally believed after Kossel, the fine structure 
edges originate in the removal of the electron from the 
K shell to the vanous optical levels in the atom in 
question, it is difficult to understand why these edges 
should be absent in them The non appearance of 
tho hno structure edges when metallic plates or 
metallic crystals (in the form of powdeis) are used 
as absorption screens ian be explained on the 
hypothesis of the existence of fico electrons m metals 
The primary absorption edge originates from the 
removal of an electron from one stationary orbit 
inside the atom to another optical orbit, both these 
orbits possessing definite energy value 

In metallic plates the outermost electron or 
electrons may be supposed to be free, and as such the 
optical levels of definite energy values, as are usually 
obseived in tho vapours of these metals, can have 
no real existence The removal of an electron by 
the absorption of radiation from the K shell to the 
periphery of the atom simply sets tho electron free 
fiom the atom, and unless the former has sufficient 
encigy it will be confined to the metal itself The 
extra energy necessary to take the electron out of 
the metal depends on the nature of the material 
and the crystal lattice, and is generally of the order 
of 4 5 volts Thus not only the fine structure according 
to Kossel will be absent in metals but also the most 
intense position of the white absorption will be 
confined to a range (of about 4 5 volts) smaller than 
the ionisation potential of the atom in question 

Tins statement is supported by the works of Fncke 
(aluminium and magnesium), Lindh (potassium, 
titanium, vanadium, chromium, manganese, and iron), 
and Chamberlain(titanium, vanadium, and chromium) 
in metals Though we may not have fine structure 
edges of metal as predicted by Kossel, which should 
appear only in vapours of these elements one can 
surely expect secondary absorption edges of these 
metals caused by the multiple absorption of the 
incident radiation by two or more electrons occupying 
different energy levels of the atom under consideration 
(see Ray, Nature, Nov 17, 1928, p 771 , Lindsay 
and Voorheos, Phtl Mag , November 1 928) 

In vanadium metal, Lindh has observed a secondary 
absorption edge with a separation of 8 7 volts from 
the primary Evidently this edge cannot be included 
under the category of Kossel’s fine structure edge, 
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as the ionisation potential of vanadium is only 

0 0 volts A rough calculation shows that this edge 
originates from the double absorption of the radiation 
by the electrons in the K and M shells, the energy value 
of the latter being of the order of 8 9 volts 

The case of non metals and solids from this point 
of view will be discussed separately 

B B Ray 
P C Mahanti 

University College of Science, 

92 Upper Circular Road, 

Calcutta Feb 7 

Origin of the Ultra-violet Beryllium Hydride 
Band Spectrum 

The beryllium aro in a hydrogen atmosphere emits 
two band systems — one in the green region at 4800 
5120 A , and the other one in the ultra violet from 
X3700 and extending as far as can be reached by 
quartz optics Very recently both band systems ha\ e 
been measured and analysed by W W Watson (Phys 
lirv , 82, 000, 1928), and independently of this, M 
Peterson (Phys Jin ,81,1130, 1928) has given a short 
account of tho green system Both investigators 
state that this system belongs to an electronic transi 
tion *P — > of bery Ilium hydride, thus apparently 
corresponding to the long sot of well known band 
systems enutted bv hydrides of magnosium, calcium, 
zinc, cadmium, and mercury The ultra violet 
system was analysed by Watson only in the region 
X3700 2700 and thus permits no definite statements 
regarding tho pure electronic transition n'=n' = 0, 
which falls below X2700 However, as pointed out by 
Watson, the investigation of tho band n =n" = 0 is 
necessary for information regarding the origin of the 
ultra violet system Watson hesitates between two 
alternatives the ultra violet system omitted by 
beryllium hydnde having a common final state with 
the green system *iS — y 9 .S', or belonging to an ionised 
BoH + molecule, the transition being of the type 
'.S — l S 

More than a year ago I was engaged upon an mvesti 
gation of the band spectrum of beryllium oxide ( Arkiv 
fbr Mat eto.Bd 20 A, 1928), and in the oourso of work 
was led to study the spectrum of beryllium hydnde 
From this point of view I was interested in the 
two alternatives mentioned above The ultra violet 
system was photographed by a Hilger quartz speotro 
graph E 1 which gives the spectrum completely 
resolved down to X2200 A large number of bands 
belonging to the final vibrational state n' — 0 [0 — >0, 

1 — ► 0, 2 — >■ 0, 3 — ► 0, 4 — >- 0], were measured 
and analysed The values of their final rotational 
term differences 2AF" definitely rule out the first 
alternative given by Watson Both 2 SF' and 
2^F" can be represented by the ordinary formula 
2aF = 4Bj + SD) 

The B 1 " 1 values so obtained are here given 
2B'„-14 45-0 31w\ 2B', = 21 7 - 0 02n' , 
(«=}, b ) 

For the green system the values obtained from the 
measurements by Watson and myself are 

2B „ = 20 9 - 0 65n , 2B'„ - 20 5 - 0-66»* 

The differences m the final states of both systems, 
though small, are very distinot The 0 lines (» 0 ~ Pf) 
beet fit tho formula 

» 0 = 3F41Tr+ [1470 0n' - 14 9»' 9 - 0 42n'«] - 
[2221 9n* - 41 - 1, jf, ) 

The nuolear separation of the molecule as calculated 
from is r/ - 1 31 * 10 • cm 

From what is mentioned above I think no objections 
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can be raised to the statement that the known systems 
are emitted by two different molecules As the only 
possible ongm for the ultra violet bands there remains 
the ionised BoH + molecule This is also m agreement 
with tho fact that the bands aro formed by singlet 
senes, the transition being of the type *5, - 

Ernst Bfnotsson 

Physical Laboratory, 

University, l psala 


An Optical Method for Analysing Photographs of 
a-Ray Tracks 

Following a suggestion from Dr A v Hippel, of 
the University of Jena, I have tested the following 
optical method of analysing the right angle views of 
a ruy forks The double camera for photographing 
a ray tracks is represented diagrammatically in Fig 1 

o o 



no i 


These cameras take two views simultaneously on 
separate negatives In order to secure a full sized 
imago of tho a ray track in the plane ui which it 
ocourred, it is only necessary to replace the developed 
negatives in the < amera and project them on the focal 
plane By adjusting and lotatmg a thin translucent 
screen, a position is found whore no part of the com 
posite image appears double Tho screen is then in 
the proper plane This adjustment is very sensitive, 
even slight displacements of tho Bcreen from the 
correct position affecting some part of the image 
It is very easy to secure a permanent record of the 
projected image of the « ray track by replacing the 
screen by a photographio plate A photograph thus 
obtained is of course actual sue and should correctly 
reproduce all angles of the track in the plane in which 
they occurred Fig 2 (a) shows a photograph of a 
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model track which was secured as outlined above, the 
plane of the model being mohned at 30° to the hon 
zontal when the original negatives were made 
Fig 2 (6) is a direot photograph of the track itself taken 
actual size in the ordinary way Within usual limits 
of error the two are identical 

L F Curtiss 

Bureau of Standards, 

Washington, D C 

O 2 
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Solar Diffraction Spectrum from a Single Strand 
of Cobweb 

The following account of an unusual observation 
of the solar spectrum seems worthy of record in the 
pages of Nature Recently, in brilliant sunshine, I 
was taking a country walk, and after walking north 
wards for a mile or so I turned towards the sun The 
dark shadow side of a hedge bank was oloso in front, 
and at once I saw — through my spectacles clearly 
projected against the dark bonk — a brilliant vertical 
strip of the solar speotrum Naturally thinking this 
to be due either to scratches or dust on the glass, I 
took off my spectacles and was surprised to see a 
single strand of cobweb stretched horizontal ly across 
one lens between the two frame attachments, not 
touching the glass On replacing the spectacles and 
raising and lowering the head through a range of 
about 70° or 80° it was easy to see the first and second 
orders of the diffraction spectrum, and part of the 
third The first order appeared, violet uppermost, 
when the head was raised, the sun being at an angle 
of about 20° or 30° above the line of direct vision 
As the head was gradually lowered the seoond order 
oommenoed as a hazy light overlapping the red end 
of the first order , then the second orcior bluo and 
green shone out brilliant and pure , and, on further 
lowering the head, the unusual colours produced by 
the superposition of the yellow, orange, and red of the 
second ordor upon the violet and blue of the third, 
appeared with remarkable beauty 

So far, there is nothing new, for one has often seen 
diffraction spootra produced by scratches on a window 
pane, for example in a railway carnage, but the sue 
ceeding part of my observation is now to me A sudden 
brief period of dead stillness allowed the stretched 
oobweb to stop vibrating in the breeze, and then 
appeared brightly and definitely (though somewhat 
out of focus, because, though myopic, my minimum 
distance of clear viHion is 4 or 5 inches) the familiar 
lines of the solar spectrum, or rather the bright spaces 
between the lines The strip of spectrum, which had 
appeared as a rectangle about ten tunes as long as its 
breadth, with clean out edges, now appeared widened 
by irradiation at every bright space 

Being a spectroscopist of some experience I oould 
definitely recognise the ' pattern,’ especially m tho 
bright yellow green and in the strongly marked 
portion of the blue , and, as the observation was 
several times carefully repeated whenever a dead 
calm interval oocurred, there oan be no doubt of its 
reality On moving the head slightly from aide to 
side I found that the cobweb was evidently finer and 
more polished in oertain parts, and these parts gave a 
very bright spectrum with very marked alternations 
of light and dark Walter Scott 

Cranford, Mansfield, 

Budleigh Salterton, Devon 


Pollination of Species of Primul* 

Darwin (1802) showed that in some species 
Primula, which are dimorphio (heterostyled), a ci 
between like forms was less fertile than that between 
the two forme In other species the heteromorphio 
and homomorphio crosses are equally fertile 

Primula obcomca is of the first type , a short styled 
plant crossed with another short styled plant or a 
long-styled with a long styled produces no seed, while 
long styled by short styled and the reciprocal is fully 

Tho following facts suggest that the physiology of 
the relationship of male gametephyte and style is the 
key to the situation 

" n of a long styled plant will not germinate upon 


X 
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a long style of P obconioa Pollen of a short styled 
plant will germinate, but the pollen tubes will not 
penetrate far into the Btigmatio tissue of a short style 
Pollen of either short or long styled plants will produce 
excellent tubes in the styles of opposite type Upon 
agar agar and 1 2 per oent cane sugar medium, pollen of 
long styled plants only germinates to the extent of 18 
per cent, while pollen from short styled plants ger 
ruinates to the extent of 75 per oent The succeeding 
growth of pollen tubes of the two types is in accord 
ance with the germination percentages 

In P sinensis, in which the homomorphio and 
heteromorphio crosses are equally fertile, the pollen 
tubes of short and long styled plants grow equally 
well on both types of style In media there is no 
observable difference in the behaviour of the two 
types of pollen 

Similar work on other species is proceeding 

V W Sansomf 

John Innes Horticultural Institution, 

Merton Park, London, S W 19 


The Electronic Charge e 
In a letter to Nature of March 2, Dr R T Birge 
has pointed out the difficulty of reconciling the 
experimental value of 137 2 of he/ 2ne* with Prof 
Eddingtons theoretical value of 136 He concludes 
that it is highly improbable that any of the measure 
ments of tho three physic al quantities involved oould 
be so much m error r J he only other possibility 
sooms to be that the value of r we calculate for 
practically zero field is not tho value that should be 
inserted in obtaining the value of he 1 2 re* 

It is, of course, well known that in a radial gravita 
tional field, the value of t is less than the ordinary 
value Unfortunately, however, if we imagine that 
owing to the gravitational attraction of an electron 
we should use a smaller value of t in calculating 
Ac/2re* it will only make the discrepancy between ex 
penment and theory worse Tn any event, the mass of 

on eleotron is so small that its effect on the value of 
*■ would be completely negligible Is it possible that 
the intense electno field near the electron could have 
the reverse effect on the value of r, and thus bring 
the two values into agreement T This idea may appear 
rather fantastic, but is perhaps worth some oonsidera 
tion J H J Poole 

Trinity College, Dublin 


The British Museum (Natural History) 

Many biologists will be grateful for the two weighty 
leading articles in Nature of Mar 16 and 23, on the 
British Museum of Natural History and on the Museums 
of South Kensington This letter does not purpose 
to discuss the important questions therein raised nor 
the conclusions drawn, but merely to dispel a possible 
oonfusion, whioh may arise in the mind of the reader 
of the earlier artiole, between editorial opinion and 
the unanimous resolution of tho meeting of British 
zoologists 

At that meeting, as the artiole in Nature of Mar 
16 inchoates, it waa shown dearly that it is the strong 
and unanimous desire of zoologists that the British 
Museum of Natural History shall be independent of 
the British Museum of books and antiquities and on 
completely equal footing 

On the desirability or otherwise of ( 1 ) ohanging the 
Trustees, (2) coming under a government department, 
or (3) being ruled by a council of experts, zoological 
opinion was shown not to be unanimous On these 
points no resolution was passed. Geo, P Bidder. 

Cambridge, Mar 24 
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Co-operation in Science and Industry 1 

By Prof J F Thorpe, CBE.FRS 


T HE past ten years have witnessed a wonderful 
development of organised industry and organ 
ised science in Great Britain, and although conditions 
are still rapidly changing it is nevertheless possible 
to look forward and m some measure to determine 
the position m which we stand and the prospects 
for the future The War, althpugh one of the 
greatest eoonomio disasters the world has yet ex 
penenced, gave without question a stimulus to 
disoovery and production which no other event 
could have occasioned Especially was this the 
case m the engineering ana chemical industries, 
for the need of new appliances and methods, and 
the necessity for producing in large quantities and 
in the shortest possible time, caused the keenest 
intellects to be brought to bear on the problems 
at hand, and led to the discovery of now and lm 
portant processes many of which have now been 
introduced into industry 

It is a principle conceded now even by the 
enlightened leaders of labour that the universal 
demand for a higher standard of living necessitates 
a general increase in the national productive capa 
city, the term productive capacity ’ being used 
to mean the capacity to render available the 
potential wealth of the nation in a suitable form 
It is chiefly to the chemical and allied industries, 
mining, metallurgy, etc , that Great Britain turns, 
because it is their peculiar function, aided by the 
engineer, to make available its mineral, vegetable, 
aminal, and atmospheric wealth Provided chem 
ical and allied industries are properly organised, 
they should be in a particularly strong position 
not only to increase the availability of wealth, but 
also to guide national policy in questions strongly 
affecting material prosperity The age is at hand, 
if it is not already here, m which the changing 
majorities of governments will no longer be able 
to determine major policies as of war, financial and 
fiscal, except in directions approved by organised 
industry Control by those who hold the keys of 
national prosperity, that is, of organised industry, 
is one of the alternatives to class control and is not 
only a desirable but also an eminently practicable 
ideal To achieve it science and industry must 
organise so that they may beoome strong politically 
and financially 

Four kinds of co operation are essential to 
strength (1) internal oo-operation, (2) co opera 
tion with pure science, (3) co operation with Gov 
emment, (4) co operation with labour The last, 
that is co operation with labour, is a human 
uestion rather than one of science or of policy 
ependent on science and need not be further 
dismissed, especially since enlightened opinion on 
the part of employers now realises that labour 
relations are as vital to prosperity as any other 
factor 

1 From the pnrtdentUl addme delivered at the annual general 
meeting of the Chemical Society on Mar SI 
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Internal Co operation 

Apart from more purely chemical or scientific 
factors, there are two immediate advantages to be 
gamed by the formation of big combines, in the 
pooling of capital and the pooling of engineering 
resources , the establishment of a balance in com- 
modities produced and m the method used for their 
production being determined mamly by chemical 
and engineering conditions 

The standardisation of methods and the co- 
ordination of interests as regards production and 
distribution, the question of price and the preven- 
tion of over production are problems which mainly 
concern the business organisation of industry, and 
do not directly affect the relations between in 
dustry and science Yet their importance is mam 
fost, and in some instances, especially in connexion 
with the standardisation of methods, the help of 
the chemist is essential The need for obtaining a 
balance in all these factors, a consummation which 
can only bo reached by a pooling of like interests, 
is obvious 

Probably the best example of the common use 
of a chemical substance by a number of different 
manufacturers is that of hydrogen, which is at the 
present time used in vast quantities for the pro 
duction of (a) methyl alcohol, (b) liquid fuels from 
ooal, (c) ammonia, to mention three of its most 
recent applications In pre War days it was used 
in large quantities, and still is bo UBed, for the 
hardening of fat Nevertheless, the three industrial 
operations mentioned also represent in a remark 
able degree examples of progress and develop- 
ment that have taken place within the last ten 
years 

At the present time we know nothing of the 
reasons which determine the action of a catalyst, 
and although we have to hand a vast number of 
reactions which may be regarded as reasonable and 
likely to occur should the right conditions be dis- 
covered, the search for a catalyst is always attended 
with difficulty and often ends m disappointment 
Prior to the original German patent for the pro 
duotion of methyl alcohol from oarbon monoxide 
and hydrogen, many attempts had been made to 
realise this very simple reaction even on the 
laboratory scale 

Other reactions readily suggest themselves, such 
as, for example, the formation of acetic acid from 
methane and carbon dioxide As a matter of 
fact, this, and other reactions of a similar type, 
forms the subject of patent specifications, but 
whether they have been actually realised experi- 
mentally must remain an open question in the 
absence of definite evidenoe Our patent system 
unfortunately lends itself admirably to the pro 
duction of ‘ blocking ’ patents, and there is no 
subject so suitable as orgamo chemistry as a 
medium for such patents 
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Co OPERATION WITH PURE SCIENCE 

Training — Chemical trade is at present in the 
midst of the most rapid expansion it has ever 
known and nowhere is the development more 
noticeable than on the research side This is as 
it should be, for the researchers are the scouts and 
it is essential that they should be far ahead of the 
army (the working process) It is necessary also 
that the scouts should operate on a broad front in 
order that no channel of advance should be over 
looked merely because it does not lie m the ex 
pected direction The realisation of this principle 
by the greater manufacturers has led to a strong 
demand for university framed men, and the number 
of research chemists in industry in Great Britain 
has been estimated at twenty times the number 
before the War , tho demand is still increasing 
The universities have had and are having 
difficulty in supplymg this larger number of 
adequately trained men, for they have to fulfil the 
majority if not all tho demands made by chemical 
industry Manufacturers have come to realise that 
training should be essentially fundamental and that 
a wide knowledge of the principles of chemical 
science is a necessity The vexed question in what 
manner is this to be attained is being answered by 
the gradual adoption of at least a four years’ course, 
although the still more important one — that of the 
post graduate course — is not yet settled 

A long experience of university teaching has 
shown me that it is exceedingly difficult to deter 
mme whether any particular individual is more 
fitted to succeed as a process chemist or whether 
he has that peculiar aptitude which will enable 
him to carry out effective work in the research 
laboratory Unfortunately, tho positions are not 
interchangeable A student who has shown apti 
tude for research may, if occasion demands, make 
an excellent process chemist , indeed it often hap 
pens that he will have to elaborate a laboratory 
method so as to place it, with the help of the 
engineer, on the unit factory scale But it is very 
doubtful if the individual who has shown that he 
possesses no aptitude for research can be usefully 
employed in that connexion excepting under con 
trol The only manner in which the presence of 
the research aptitude can be discovered is by direct 
tnal, and therefore it is always desirable to subject 
a student to one year’s training in research after 
graduation m order to discover if he possesses this 
characteristic 

Tho term research training ’ must be interpreted 
m its widest sense to include trainuig m special 
branches of chemistry related to the industries as 
well as more general traming in the higher branches 
of chemical technology 

Industrial Research in Universities — At no far 
distant period in the past the great potentiality for 
research residing in our university laboratories, 
and m the personnel controlling them, was not 
available for industrial purposes The reasons for 
this were many For example, industrial research 
was not regarded as of sufficiently ‘ pure ’ character 
to allow of its inclusion in the academic curriculum 
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There was considered to be something essentially 
different between ‘ applied ’ and ‘ pure ’ ohemistry, 
and this was emphasised m the ’eighties by the 
formation of the Society of Chemical Industry as 
a distinct body from the Chemical Society The 
Americans knew better than this They have kept 
their chemists together as a homogeneous body, 
and the American Chemical Society with its mem 
bership of 17,000 represents in no uncertain manner 
the considered opinion of tho whole body of chemists 
of that country 

The fault lay mainly with the universities of 
Great Britain, which w ere loath to mtroduce science 
other than ‘ pure ’ into their courses of instruction 
Hence there arose the multitude of technical schools 
which were originally intended to supply the need 
for a vocational training without undue reference 
to the science upon which the training was based 
The establishment of new universities in industrial 
centres, a period of reform ushered in by the break- 
ing up of the old Federated Victoria University, 
soon produced a marked change, and research and 
instruction m the fundamental principles under- 
lying industrial science gradually passed into the 
hands most competent to deal with them 

Industrial research both of the fundamental kind 
as woll as that which arises as the daily outcome 
of works practice should be and now is earned out 
for the most part by the firms themselves in their 
works laboratories But there are a number of 
problems, mainly of a ‘ long sighted ’ character, 
which are intimately related to industry The 
personnel on tho scientific staffs of the universities 
of Great Britain are people who have throughout 
their lives specialised in some particular branch of 
research, and are therefore eminently fitted to solve 
problems in thoir special field This is now recog- 
nised by many leading firms who supply grants to 
enable post graduate research workers to investi- 
gate specific problems under the guidance of pro- 
fessors of chemistry and other directors of research 
laboratories, and in this connexion must be men- 
tioned the far sighted policy of Imperial Chemical 
Industries, Ltd , which gives yearly substantial 
grants to research laboratories m order to enable 
them to obtain special types of apparatus and 
appliances which it would otherwise be difficult to 
procure 

Great advances in the development of scientific 
industry have been made in Great Britain since 
the War, and every effort must be made to main- 
tain and strengthen the causes which have led to 
this condition From the point of view of national 
prosperity it is essential that active research centres 
should be maintained and still further developed 
in our universities, not only to supply the scientific 
ability to foster and improve the industries of 
our own generation, but also to pave the way 
by discoveries in science for future commercial 
prosperity 

Team Work — During the War very valuable 
work was accomplished by means of team work* 
by which is meant the solution of some problem 
by the united efforts of a team of workers under a 
directing head There can be no question that thia 
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method of attack is usually most effective, especi 
ally m a works laboratory where some specific prob 
lem may require rapid solution Its application to 
the university laboratory is subject to the difficulty 
that under team conditions the intellectual stimulus 
which attaches to the individual attack on specifio 
problems is sometimes lacking, and it is in the 
highest degree desirable that this stimulus should 
be developed and maintained Nevertheless, it is 
always possible so to divide a major problem as to 
make each section in itself a self contained research 
and thus to give each investigator what is essenti 
ally a definite subject on which he can work in his 
own way and according to his own mentality 

Co OPERATION WITH GOVERNMENT 

The Government of Great Britain has already 
discovered the two most valuable ways in which 
it can co operate to the benefit of present and 
future chemical industry, namely, (a) by protecting 
young and struggling industries against competi 
tion from similar but established industries abroad 
and against competition arising from deflated 
foreign currency, and (6) by promoting research in 
pure and applied chemistry by financial assistance 
Another way m which it has helped the apphca 
tion of science is by the provision of a free 
chemical advisory service m the interests of 
agriculture 

Research Associations — There can be no ques 
tion that the value of co operative research in in 
dustry has been established The Department of 
Scientific and Industrial Research has, therefore, 
rendered a valuable service to the industrial com 
mumty and its initial policy has been fully justified 
Nevertheless, the time has arrived when the vary 
ing appeal which the necessity for scientific m 
vestigation makes to different industries has made 
itself manifest, and the Department feels that any 


further support on general lmes would no longer 
be justified It proposes, therefore, to treat each 
case on its merits 

Research Studentships and Fellowships — The call 
for adequately trained research workers m science, 
and especially in chemistry, is increasing It is 
therefore very disquieting to realise that the policy 
of the Department in connexion with the provision 
of maintenance grants for students in training 
appears to be changing The outlook is serious, 
because it is quite impossible for the universities 
to provide funds for post graduate training in any 
way commensurate with the present day require- 
ments of industry, and as the average science 
student is usually drawn from a comparatively 
poor class, it is not likely that the necessary money 
tor an extended course will always bo obtainable 
from parental sources 

Every director of a research school has had to 
tell some promising student who wishes to undergo 
post graduate training and is, without question, 
likely to profit by such training, that no funds are 
available to enable him to extend his course and 
that ho must, therefore, seek any minor post that 
may be open to him The loss of such a man is a 
national loss, because his training is broken off at 
the stage where even one extra year would have 
enabled him to become a useful member of a re 
search organisation, whereas, in the circumstances, 
he has to take up some position, probably one 
involving merely routine work, where the value of 
his early training will be lost and his liutiative 
and enthusiasm destroyed It is thoroforo to be 
hoped that the diminution in the number of 
research grants is merely a temporary expedient 
and that it does not indicate a reversal of a 
policy which has proved so fruitful during the 
past twelve years and has shown itself to be an 
essential part of research development m Great 
Britain 


The Functions of the Human Skull 1 

Bv Wilfred Trotter 


T HE development of science involves the two 
processes of collecting facts and of elucidating 
their relations In the early days common experience 
so abounded with unrelated facts that an alert and 
contemplative mind was an adequate equipment 
for the man of science and could readily find 
material for generalisation Knowledge was like an 
unexploited gold field, in which the mere attentive 
wanderer might pick up nuggets of the metal So 
wore made the earliest discoveries in mathematics, 
astronomy, and physics When the surface of the 
held no longer yielded such finds, the digger with 
his simple and homely outfit could still from easily 
accessible deposits gather with his own hand gold 
dust bv the ounce and pound This was the Golden 
Age of science , it lasted somewhere about two 
hundred years, and was nobly marked near its 
beginning by the “ Pnncipia ” and near its end by 

1 Lecture delivered before the Anthropological Society of Unlveralty 
College, London, on Jan 25 * 
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the “ Origin of Species ” It was the day of the 
individual digger, of simple apparatus and the still 
obvious predominance of the worker’s mental 
quality over every accessory circumstance It was 
a time in which relatively simple efforts in the 
collection of facts might have great results Look 
ing back at it we discern as a characteristic object 
Wollaston with his laboratory on a tea tray, and 
as a characteristic incident Hans Christian Oersted 
noticing m 1819 the deflection of the magnetic 
needle by an electric current — an experiment it 
would not be very extravagant to call the most 
important event of the nineteenth century , or as 
not less characteristic Joseph Fraunhofer in 1814 
observing and thinking it worth while to map out 
the dark lmes in the solar spectrum — a dull looking 
task that was, however, ultimately to yield a 
veritable measuring rod for the universe and a 
most effective probe of even its stupendous depths 
At the present day what we may call the surface 
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deposits of truth seem almost everywhere to have 
been worked over, and ours is the time of the 
thousand yard shaft, the mile long gallery, the 
battery of stamps, and the pennyweight yield to 
the ton Tho more collection of facts has become 
a difficult and elaborate enterprise, to which the 
solitary worker is rarely equal In almost every 
branch of soience complex equipments are necessary, 
the mere use of which may need years of training 
Even genius itself is no longer inspired by the 
falling apples and spouting kettles of the Golden 
Age , the powers of Einstein are called out by the 
quintessential zero of the Michelson Morley expen 
ment, or those of Bohr by tho incredible vacancies 
of the atom 

Smce the merely observational half of the 
scientific act has liecome so formidable, it ib natural 
that the other half that comes of the speculative, 
contemplative, and relating turn of mind should as 
such have sunk somewhat m general esteem It is 
perhaps correct to say that, among scientific people, 
work of any general speculative kind is a little under 
suspicion unless it is closely associated with actual 
observation as well, and that anyone -who tnes to 
correlate large groups of facts is unlikely to be 
listened to with groat attention unless he has been 
concerned at any rate to some extent m the collec 
tion of tho facts themselves This attitude of tho 
mmd is on the whole sound and practical, but it 
should perhaps be qualified by two small reserva 
tions In the first place, the j ustified predominance 
of observation may lead to a certain frigidity 
towards ideas as such, and even some risk of the 
automatic rejection of them 

In the second place, it must be remembered that 
there are still some few * alluvial ’ deposits left un 
exhausted m the gold field of truth Here the 
observational side of scientific work may seem 
when judged by modem standards primitive and 
‘ uneconomic,’ and yet it may be capable of yielding 
appreciable finds One such deposit is the great 
range of human behaviour, in which we all can be 
adequately skilled observers and need no more than 
the critically selective and relating turn of mmd 
Other such opportunities are apt to occur along the 
line where tw o fields of observation meet Medicine 
has many such lines of meeting with the sciences, 
and its contact with anthropology is one of the most 
obvious Medical men are interested in the same 
animal as are anthropologists and have to study it 
with some intensity 

When we study the boundary zone of two adjoin 
ing departments of knowledge, we may expect to 
find what instruction we are to get not so much in 
learning strictly ordered and documented facts as 
in getting fresh points of view , we may hope that 
the well established and matter of course iaot or 
principle from one side of the line may prove new 
and illuminating when viewed from the other side 

In such a study, then, we shall do well not to be 
too exacting in proof or too systematic in method 
We must be willing to accept new light where we 
can find it, and to remember the old paradox that 
in science the primary duty of ideas is to be useful 
and interesting even more than to be ‘ true ’ 
Ho 3101, Vol 123] 


We must be ready to entertain ideas freely and 
fairly, and no less ready to discard them without 
regret, glad enough when we gain an unexpected 
glint from “ the blank face of familiar things ” It 
will be with very limited pretensions, therefore, that 
certain considerations derived from surgical ex 
penence will be set out here Nothing could be leas 
dogmatio than the spirit in which they are put 
forward or more submissive to the principle of 
the aphorism, “ Do not believe new ideas , use 
them ” 

While the essential object of all biologioal know- 
ledge is the elucidation of function, the work of the 
surgeon is actually engaged in the direct study of 
function in a very special degree He is ooncemed 
with the human body solely as a going concern and 
his uniquo objeot is to keep it going In regard to 
the cranium, he has no direct interest m its size, its 
form, its types, its indices , ho limits himself, with 
what for the anthropologist must seem a certain 
crudity, to the question what does it do ? In the 
briefest possible terms, the cranium is to the 
surgeon the capsule and the skeleton of the brain 

The Capsule or the Brain 

It is not usual to regard the brain as among the 
encapsuled organs, but to do so brings out an 
interesting aspect of its functional relations with 
the skull If we consider encapsuled organs m 
general we at once see that the rigidity of the 
capsule is an important character In regard to it, 
organs may be divided into three groups In the 
first, which may be called the normal type and is 
represented by the kidney and spleen, the capsule 
is fully extensible , m the second, represented by the 
testis, only very slightly extensible, and m the 
third, represented by the brain and skull, it is 
absolutely rigid to all physiological forces Such 
conditions have necessary and very important 
effects on the mechanics of the circulation in the 
various organs There is of course a primary need 
for the flow of blood through any tissue to be con- 
tinuous , this is effected m organs of tho first group 
by the extensibility of the capsule permitting 
pulsation and elastic recoil to occur In the case 
of the brain, however, a different mechanism is 
necessary The brain itself expands with each 
arterial pulse, but, as the skull is unyielding, room 
must bo made at each pulsation by the expulsion of 
a corresponding volume of the low pressure intra- 
cranial fluids This is why the veins leaving the 
skull and the cerebro spinal fluid m the sub- 
arachnoid space of the spinal cord show arterial 
pulsation 

The mechanism is adequate, but the margin by 
which it is so is not very large After violent 
exertion, when the range of pulsation of the brain is 
at its widest, we are apt to be conscious of an un- 
pleasant thudding in the head, which shows that 
the brain can only just find room for its circulatory 
excursions Again, if one has a slight headache it 
is at once aggravated by exertion 

This circulatory peculiarity is fundamental in 
cerebral pathology and makes it possible to say 
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that, apart from purely destructive processes, all 
cerebral symptoms are of circulatory origin 
We may briefly inquire into how this comes 
about The low pressure outflow that must accom 
pany each arterial pulsation is chiefly in the form 
of venous blood For it to occur the flow of blood 
in the veins must be quite free But the pressure 
m the veins livery low, so that the least abnormal 
swelling of the brain or part of it causes collapse 
and obstruction of a greater or less venous territory 
Thereupon further swelling from venous congestion 
oocurfl and the disturbance of function becomes 
progressive 

The brain is thus uniquely sensitive to any 

E athologioal change in its bulk When an organ 
ke the kidney is bruised and swells, it matters very 
little how soon or if ever it gets back to its normal 
size When the brain has been bruised, it must got 
back to its normal size or its circulation will remain 
permanently disturbed A simple bruise of no 
ultimate importance to an organ with a yielding 
capsule, is thus a relatively serious matter with 
the brain The great diflioulty with whioh the brain 
recovers from even simple injuries that cause 
swelling is one of the most important functional 
consequences of its rigid encapsulation by the 
skull * 


The Defensive Function of the Skull 


It is still a widespread opmion, even to some 
extent among medical men, that fracture of the 
skull is the most important feature of head injury, 
and that if the skull is not fractured not much harm 
can have been done There is no more complete 
delusion Fracture of the skull is usually an 
insignificant element in a head injury, and nothing 
has done more to limit the knowledge of trustworthy 
principle than the traditional reverence for it 
A fracture means that the skull has been dis 
torted until the limit of its elasticity has been 
passed It is the distortion, and not the crack that 
may or may not ensue, that is important 
Now surgical experience in Great Britain shows 
that the skull is susceptible to considerable degrees 
of distortion by even only moderately severe 
external violence Because immediate and dram 
atio effects are not always produced, and because 
of the superstition about the significance of fracture, 
it is apt to be assumed that the average European 
cranium is on the whole very successful in preserv 
mg the brain within it from the effects of quite 
severe violence Since the nature of what are 
called the minor injuries of the brain has been 
better understood, this faith m the beneficent 
fortitude of the skull has been considerably shaken 
We now know that the skull in its protective 
function is only moderately effective It is liable 
to bend under local violence and to permit of a 
localised bruising of the brain beneath , it is also 
liable m appropriate circumstances, especially such 
as falls on the head, to a far more serious general 
distortion This general distortion causes the very 


' It h Inter** tin* to notice tint the teetie— the only other organ In 
tit# body that approach#* the -brain In the rigidity of Its eap«ule— ibowi 
the i eame *MceptibUlty to minor tnjurie* A* 1* well known, ifi uty 
undergo oomplete atrophy after a ilmpU bruin 
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interesting instantaneous and transient paralysis 
known as concussion of the brain, and is also apt to 
produce a widespread bruising of the brain sub- 
stance that is of great practical importance It is 
important to note that all the evidence points to 
actual distortion of the skull being the immediate 
cause of most if not all injuries of the brain 
There is no reason to suppose that injury is com- 
monly if ever produced by the brain being thrown 
about inside an undistorted Hkull It is probably 
true to say in so many words, no distortion of 
skull, no injury of the brain * 

This liability to relatively easy distortion seems 
to be in some special degree a charaoter of the 
modem European skull It appears to be fairly 
clear that in some races the resistivoness is de- 
cidedly higher For example, the negro, judged by 
purely clinical, that is functional considerations, ib 
little liable to receive cerebral contusions from the 
moderate degrees of violence that an Englishman 
could not endure with impunity The willingness 
of the negro to use his head as a battermg ram has 
often been described, and it is said that an ex 
penenced policeman will use his truncheon on the 
head of a negro loss hopefully than he would use it 
on an English head 

We arrive then at the position that the modem 
European Bkull is demonstrably far from com- 
pletely effective in its protective function, and that 
this defect is not shared by all other races 

It will tie noticed that we are not at all concerned 
so far with the anatomy of skulls It may or may 
not be possible to show a difference m the thickness 
or ngidity of European and negro skulls The test 
of function is far more delicate and trustworthy 
than that of structure, and it seems to show that a 
clear difference exists 

We have already seen that the bony capsule of 
the brain is a serious hindrance to recovery from 
minor injuries, so that thoskull and bram mechanism 
is satisfactory only when the former is highly 
effective as a protective covering Once the pro 
tective function is impaired the physiological dis- 
advantages of tho arrangement become fully 
manifest It seems clear, then, that the present 
functional relation of brain and skull — plainly 
disadvantageous as it is — must be the result of 
some strong evolutionary tendency or must be 
accounted for by some advantage that compen- 
sates for it 

In a very broad and general way, it does appear 
to be the fact that there has been an evolutionary 
tendency towards a reduction in the massiveness 
of the human cranium , there can be no doubt that 
the modern European cranium is in comparison 
with many of its predecessors remarkably light and 
thin It is not improbable, therefore, that a tendency 
towards the lightening of the cranium is an inherent 
character of the race and progressive It is natural, 
therefore, to ask how far such a process could 
conceivably go The European skull has already 
discarded a good deal of its protective ngidity , 
is a rigid cranium a necessary structure ? 
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The Skeletal Function or the Skull 

Without considering any other matter but 
function, this question can be given a perfectly 
definite answer However much more of its pro 
tective massiveness the skull may lose, it must 
always maintain enough rigidity to preserve its 
form This is because it is a function of the skull, 
not the less important for being usually overlooked, 
to support the brain If we make in the treatment 
of injury or disease a considerable hole in the skull, 
and after healing of the scalp is complete the intra 
cranial tension is normal, we find a tendenoy for 
the soft parts to sink into the cramal opening 
This depression is most marked when the subject 
is standing and usually quite filled up when he is 
lying down With an opening 3 or 4 in across, the 
depression may perhaps reach a depth of as much 
as 1J m at its centre The larger the opening 
the greater the depression , and it is clear, there 
fore, that the exposed brain, when the intra cranial 
tension is at its lowest, cannot support the atmo 
spheric pressure and actually collapses under it 
In certain cases the subjects of openings m the skull 
suffer severely from the exaggerated movements of 
the brain that in them accompany changes of 
posture Such symptoms are always abolished 
when the opening is closed by restoration of the 
skull 

In tho cranium, in fact, the vertebrate has re 
discovered tne principle of the external skeleton 
and exploited it in a remarkably interesting way 
that may bo worth a moments consideration 
What may be called tho constructional problems 
of such an immense moss of neural tissue as the 
braui are very complex The obvious way of 
supporting a large moss of soft consistence would 
be the provision of a stiff stroma of ordinary 
connective tissue Such a solution is inadmissible 
for very definite reasons In the first place, direct 
contact between mesoblastic and noural tissues is a 
physiological impossibility, so that every strand of 
the hypothetical connective tissue stroma would 
have to be clothed, as is every cerebral \essel, with 
a so called * perivascular lymphatic ’ to its finest 
ramifications At a moderate estimate this might 
double the bulk of the whole organ Again, the 
presence of an elaborate and alien fibrous network 
would immensely complicate the system of inter 
communication, which is the very essence of the 
brain as it is How neat a solution of the problem 
does the exo skeleton provide With it, it is 
possible for the brain to be made up almost entirely 
of actual functional elements, and for the utmost 
complexity of communication to exist while the 
bulk of the whole organ is kept within bounds 


The Meaning of the Vulnerable Skull 
We have seen that the low strength of the 
modem European skull is shown by actual expen 
ence to be producing serious effects in the way of a 
high susceptibility to disabling injuries of the brain 
To discuss the meaning of this remarkable and 
perhaps a little disturbing state of affairs it is 
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necessary to enter into some rather general con- 
siderations 

There can be no doubt that in the growth side 
by side of the cranium and the brain, the latter is 
the predominant partner, and what it needs the 
former must on the whole provide If the skull had 
no other function whatever but to be the capsule 
and skeleton of the brain, the correspondence would 
be absolute and every least developmental variation 
of the brain would be accurately accommodated by 
the skull Now the skull or even the oramum does 
have other functions to fulfil than those concerned 
with the brain It is mvolved with the muscles of 
the trunk, with tho apparatus of mastication, with 
the respiratory tract The provision for these 
accessory needs must, it seems reasonable to sup 
pose, have some influence however minor on tno 
growth of the cranium, and act as some restraint 
however nnnute on the control of it by the brain, 
and therefore on the freedom of variation of the 
latter When, therefore the skull is very massive 
and deeply involved with accessory functions, when 
it gives attachment to large neck muscles, when it is 
ridged and fortified for a heavy masticatory appar 
atus, the freedom of the brain to develop minor 
variations is perhaps less complete than when the 
cranium is stripped to the condition of a mere 
cerebral capsule 

Since it is possible that free variability of the 
brain through a \ery small range is of value in 
fitting man for a complex civilisation, it seems not a 
very extravagant supposition that the freeing of the 
skull from accessory functions has been a factor m 
human o\ olution 

Evolution of the Brain and Skull 

In considering the evolutionary process in general, 
then, we have to think not merely of a progressive 
expansion of the cranium to accommodate the 
increasing brain, but also of a growing independence 
of the cranium 

It seems obvious that the anterior end of the 
segmental animal was the inevitable site for tho 
chief nucleus of a centralised nervous system The 
same region was equally inevitably annexed for the 
entry to tho respiratory and the digestive tracts 
An interesting series of complications has ensued 
from this necessary crowding of function into one 
extremity It does not seem too fantastic to see 
two tendencies constantly at work and in conflict — 
the tendency on one hand to make use of the brain 
skeleton for functions connected with other systems, 
and on the other tho struggle of the brain for 
autonomy and freedom from these burdens 
Wherever the former tendency has been definitely 
the stronger, tho progress of the brain has been 
arrested and the animal has found itself m an 
evolutionary blind alley Tho most striking lllus 
tration of this process has been in connexion with 
apparatus of defence and attack Such apparatus 
has a natural and inevitable localisation near the 
digestive inlet and at the anterior end of the animal 
Nature m her experiments with horns, antlers, 
fangs, and tusks has found the skull waiting as a 
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convenient foundation for these useful but enslav 
mg structures The ancestors of man, with the 
steady avoidance of specialisation to which he so 
largely owes his zoological position, kept their 
cranium8 free from suoh encumbrances 

It was, however, probably the beginning of the 
upright posture that was the decisive change m 
favour of the independent skull It has not, so far 
as I know, been much remarked upon that the up 
right posture changes the whole mechanics of 
attack and defence from that of the quadruped 
The head is withdrawn from the front of the ammal, 
and thus being no longer available as a foundation 
for offensive or defensive structures, the cranium is 
at last and finally safe from them Another and 
moro familiar way m which the cranium was helped 
by the upright posture to free itself from accessory 
functions was in the limitation in the movements 
of the mandible that necessarily ensued With a 
poised instead of a slung skull, the mouth can no 
longer be opened freely enough for the aggressive 
use of fangs Thereupon the cranium is no longer 
called upon to hnd attachment for the correspond 
ingly massive muscles 

When we see an evolutionary tendency so strong 
as that seems to be which has stripped and lightened 
the cranium until it has reachod tho degree of 
fragility and simplification seen in tho modem 


News 

This Postmaster Goneral has written an excellent 
letter, dated Mar 27, to tho Baird Television Develop 
ment Company Ho states that he has seen a demon 
stration of the Baird system and that he oould 
recognise with sufficient clearness the features and 
movements of persons posed for the purpose in the 
transmitting studio He is a little doubtful whether 
it is at present practicable to reproduce simultane 
ously more than two or three individuals, and they 
must bo staged m very close proximity to the trans 
mitting apparatus In his opinion the Baird system 
represents a noteworthy scientific achievement 
Taking into consideration the present limited soope 
of the objects which can be reproduced, he does not 
consider that it is at present practicable to include 
television in the broadcastmg programme in broad 
casting hours He is anxious, however, to give 
facilities so far as practicable without impairing the 
broadcasting service for continued and progressive 
experiments to be made with the Baird apparatus 
He consents to a station of the British Broadcastmg 
Corporation being utilised for this purpose outside 
broadcasting hours The Company would probably 
have little difficulty in negotiatmg satisfactory terms 
with the Corporation It is very desirable that expert 
mental demonstrations of television should be accom 
pained by the broadcastmg of speeoh Consequently, 
two wave lengths and two transmitters are required 
It would be very difficult to provide a second trans 
mitter in a suitable locality whioh would not interfere 
seriously with important radio services in central 
London, until the new station of the BBC at 
Brookmans Park be opened next July In the mean 
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European, we are inclined to ask whether even yet 
its force is exhausted There are perhaps signs that 
even now the cranium is, so to say, intolerant even 
of the light burden of accessory function it still has 
to bear It is scarcely possible to be familiar with 
the lower jaw of the modern English without 
wondering whether the unexhausted tendency we 
have been considering is not at work to free the 
cranium even of the temporal muscle It is clear 
that the molar region of the mandible is shrinking, 
and experience already suggests that 8 fully 
erupted molar teeth are nearer the actual normal 
than 12 Since the temporal muscle is especially 
concerned with the use of the molars, it is perhaps 
permissible to wonder whether it, rather than the 
jaw, is not the real object of evolutionary attack 

The tenuity of much of the foregoing speculation 
must be obvious The argument, however, makes 
no attempt to be rigorous, and is intended to be 
illustrative rather than demonstrative The object 
of it has been to find out whether the old fashioned 
method of general qualitative survey might not in 
so favourable a situation as the frontier between 
two branches of knowledge, present the familiar 
fa<ts of one side of tho line in a way that would 
have freshness and perhaps interest on the 
other 


i Views 

time, the engineers could jointly discuss the best 
mothods In ordei to get a telev ision sorvico during 
broadcasting hours, wa\e lengths outside the bands 
now being used for speeoh broadcastmg must he used 
Unfortunately, these hands are imn h congested It 
is important, therefore, that the Company should 
press on with experiments on as low a band as possible 
Purchasers of receiving apparatus are warned that 
they buy them at their own nsk, as the system is not 
yet sufficiently advanced to warrant giving it a 
permanent place in the broadcasting programmes 

Ir ih interesting to learn from a Daily Science News 
Bulletin, dated Feb 20, issued by Science Service, 
Washington, D C , of the paternal attitude adopted by 
the Federal Radio Commission towards the many 
applicants who are anxious to start television broad 
casting in the Umtod States Fleven licences for tele 
vision broadcasting have already been granted, but in 
all cases precautions have been taken that such activity 
is for a limited period and is purely experimental The 
licences are only for six months The broadcasters 
have to give monthly reports of their activities and of 
the soientiflo work they are doing to advanoe the art 
The Commission apparently is not yet convinced that 
radioviBion can render real service comparable, for 
example, with that of sound broadcastmg They are 
naturally anxious to prevent anyone broadcastmg 
radiovision with the main purpose of selling radio 
vision receivers The Commission has allotted to 
radiovunon, or, as they call it, ' visual broadoastmg,’ 
which includes still pictures, ‘ radiomovies,’ and 
pictures of living actors, four bands of frequencies 
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The first two bands are between 2000 and 2200 kilo- 
cycles (136 160 metres) and the other two bands are 
from 2760 2960 kilocycles A further band between 
2200 and 2300 kilocycles for radiovision may also be 
used in the future provided that it does not inter- 
fere with Canadian stations The present radiovision 
broadcasting stations are situated in New York, New 
Jersey, Washington, East Pittsburgh and Springfield, 
Mass , Schenectady and Oakland m California Many 
applications ore still pending, and hearings will be held 
to determine “ whether or not public interest, oon- 
venienoe, or necessity would be fulfilled by granting 
their applications ” No television broadcasting (that 
is, by wire) will be allowed on any frequency in the 
broadcast band, exoept between 1 am and 6 am 
At a recent meeting of the Royal Statistical Society, 
Dr E C Snow, who read a paper on “ The Limits of 
Industrial Employment,” said that before the War 
tho population of Britain was increasing by about 

360.000 a year, but now the annual increase is not 
much more than half this figure In ten years time 
it is estimated that the incroase will not bo much 
more than 100,000 per annum Important changes 
have taken place in the age distribution of the popula 
tion In the decade before the War, 130,000 of the 
annual increase occurred in the age group 30 46 
(probably the most important period of life as regards 
the demand for goods for consumption) anil only 

60.000 in the group above 00 At the present time 
the former group is increasing by only 30,000 per 
annum, while those over 00 are increasing by more 
than 100,000 per annum These changes, Dr bnow 
said, are of imi>ortance in the study of the unemploy 
ment problem Modem industry requires a continu 
ously expanding market since many workers are 
engaged in manufacturing machinery and other 
capital goods which will holp to increase future pro 
duction But if population does not increase oorre 
spondingly, a state of over production will arise and 
this will react on the employment capacity of 
industries which produce oapital goods or their raw 
materials Tho effect on employment is cumulative, 
because those who manufacture capital goods are 
themselves consumers, and their demand as con 
sumers will be reduced The effect is tho more sev ere 
in Britain because this country is far more dependent 
upon industrial aotivity for employment than any 
other 

On April 6 ocours the centenary of the death of 
Niels Hennck Abel, the brilliant young mathema 
tioian who died at the early age of twenty six Bom 
at Frndofe, Norway, on Aug 6, 1802, the son of a 
minister, Abel was educated at the Cathedral school 
and University of the capital, and from the age of 
sixteen gave evidence of striking mathematical powers 
After the death of his father he was supported by the 
professors, and later by a pension from the govern 
ment He travelled into Germany, Italy, Switzer 
land, and Franoe, became intimate with Crelle, but 
it is said that his visit to Pans proved disappointing 
After his return to Norway, however, Legendre, 
Poisson, and Lacroix wrote to the King of Sweden on 
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' his behalf, but no notice was taken of the letter, and 
a few months later Abel died of consumption at 
Arendel “ The great point,” said De Morgan, “ to 
which Abel turned his attention was the theory of 
elliptic functions Legendre, who had devoted a 
large portion of his life to the development of these 
functions and the formation of tables by whioh to 
use them, found himself, when his toil was just finished, 
oomplotely outdistanced by the young Norwegian of 
whom no one had ever heard ” The oentenary of 
Abel’s birth was celebrated with great enthusiasm 
at Oslo in September 1902, when honorary degrees 
were conferred on many men of science, among whom 
were Kelvin, Rayleigh, Salmon, and Stokes, while in 
1908 a striking monument to him was erected close 
to the University building 

Thk differences of opinion which have arisen on the 
subject of the management of the New Forest have 
already been alluded to in Nature The Forestry 
Commission, on taking over the Crown Forests from 
the Woods and Forests branch, commenced certain 
sylvicultural operations in the Forest without reference 
to local opinion — operations winch were viewed with 
alarm by a certain section of the public The ideas 
of this section were powerfully voiced by the Now 
h orest Association, wluoh represents, amongst others, 
tho right and pnvilogo holders (t e the commoners) 
In how far tho New Forest Association can claim to 
voice the opinion of the general public is open to 
doubt It is this view of the question whioh Mr H H 
Haines, a well known botanist and formerly a membor 
of the Indian Forest Service, considers in a small 
pamphlet which he has prepared and circulated to tho 
members of the Society for the Promotion of Nature 
Reserves, follows of the Linnean and Royal Societies, 
and others Although we are not m agreement with 
all Mr Haines's contentions, he presents the case for a 
correct management of the New Forest m a perfectly 
straightforward and fair manner If the absence of 
all efficient management which has persisted for many 
years is maintained, the most beautiful parts of 
the Forest are doomed to disappear Professional 
opinion is at one on this matter Since Mr Haines 
can speak on the sound professional side, whilst being 
at the same time a botanist and a Nature lover, his 
small brochure, wluoh unfortunately bears no title, 
should be read by all lovers of the Now Forest 

In the Final Report of the Committee on Industry 
and Trade, which has recently been issued (Cmd 
3282 London HM Stationery Office, 1929 6 a 0d 
net), considerable stress is laid upon the benefits 
which would accrue to industry in Great Britain from 
the greater recognition of the value of scientific 
research In certain other countries, notably Ger 
many and the United States, a very great amount of 
research is oamed out by various industrial associa 
tions, corporations, and combines, and even by large 
individual concerns, though in Britain the importance 
of scientific research is imperfectly realised by the 
leaders of industry In the opinion of the Committee, 
a change m this attitude would open up prospeots to 
British industry which at present are beyond the 
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range of possibility It is true that certain, large the more powerful Marconi Type ADS sets These 
•works m Britain carry out much research work, but gets are also adaptable for telegraphy or telephony, 
for the most part this consists of mere routine testing, enabling the pilots to keep in touch with Italian and 
or what has been called ‘ tactical ’ as distinguished British Air Ministry wireless stations until arrival 
from ‘strategical ’ research, that is, the improve at Alexandria In addition. Imperial Airways, Ltd , 
rnent of results obtained from a given process or the which is conducting the London Karachi servioe, has 
investigation of fundamental laws The latter has to stationed a depot ship in the Greek Archipelago This 
be undertaken by the State or by co operative research has been fitted with a Marconi valve transmitter of 
associations which represent a joint effort of the m i kilowatt power (Type U) and suitable receiving 
dustnes themselves and the Department of Scientific equipment (Marconi Type RG19 Reieivor), and will 
and Industrial Research The Committee suggests be capable of communicating with Malta, Alexandria, 
that the most hopeful direction of future development and other stations concerned with the service At 
is to define more and more clearly the line of demarca Alexandria a change is made to aeroplanes again for 
tion between the kind of research which is the special tho final seotion of the route, tlirough Basrah and 
funotion of the State, namely, that concerned with over the Persian Gulf to Karachi Part of this gection 
fundamental scientific problems and their application has been m operation for some tune, employing De 
to industry as a whole or to great groups of industries, Havilland aircraft fitted with Marconi AD0 apparatus 
and that which is the proper funotion of induBtnal and communicating with RAF stations and a j 
undertakings either singly or m co operation kilowatt station at Rutbah VV ells During the flight 

from Basrah to Karaclu, the inaclunes will be m 
The Committee finds most cause for disquietude in touch WJth two Marconi stations in Persia, at Chabar 
the relations between the research associations and and Bunda Abbas lho terminal wireless station at 
the industries themselves, since tho response to the Karachl IM one o{ tho most power f u i aerodrome sta 
propagandist efforts of those associations is frequently tl0n „ U18talled at a)r port , consisting of a 6 kilo 
most disheartening, even when full allowance is made waW Marconl transmitter with dim turn finder 
foi difficulties such as trade depression and the recelvlng appftra tus Many features of the Marconi 
expense of installing new plant and processes It apparatU8 for this service have been specially designed 
recommends that every important trade association meet the cond ,tions existing on this new route 
Hhould take into consideration the existing means of 

disseminating technical and scientific information and, At tho meeting of the Illuminating Engineering 
where these are inadequate, should take steps to booiety on Mar 19 a paper on architectural lighting 
establish suitable machinery for the purpose Tho waH read by Mr Waldo Maitland The author defined 
research associations on their part should ongage in a this term as implying that tho lighting becomos an 
campaign of publicity and explanation m order to essential part of the architectural scheme, and in 
popularise their results There should be some re some cases the major elemont Amongst the devices 
HponsibIe;suitably qualified officer on the staff of each adopted, luminous panels in the ceiling and walls, 
firm, whose duty it would be to follow the progress of lighted columns and lintels, and cornice lighting were 
scientific research as summarised in the bulletins mentioned, butin the examples Bhown by Mr Maitland, 
received It is also essential that at least an adequate which included a number of original lighting schemes 
proportion of the responsible heads of industry should adopted in Pans, many other novel methods were 
have the scientific habit of mmd, though it is not illustrated This mode of lighting lias been adopted 
necessary that they should themselves be trained at present mainly in the ease of large stores, restaur 
researchers “ Before British industries, taken as a “its, and places of entertainment, but it has evident 
whole, can hope to reap from scientific research the possibilities in modern buildings of architectural dis 
full advantage which it appears to yield to some of tinction Naturally these methods, which involve 
their most formidable trade rivals, nothing less than a ^e reflection of light from diffusing surfaces (con 
revolution is needed in their general outlook on science oealed lighting) or its transmission through more or 

and m the case of some industries at least, this change le “ <*««*» translucent glass, may require a higher con 
of attitude is bound to be slow and difficult, in view of sumption of energy than do conventional methods 
our deeply rooted industrial traditions ” But ma «y oaaea a sacrifice in efficiency might be 

tolerated m order to obtain the desired picturesque 
The wireless organisation for the air mail service effect Complete success, however, can only be ob* 
to India, which opened on Mar 30, is such that the tained when the co operation of the lighting expert 
aircraft engaged will be in touch with aerodrome and the architect can be secured in the early stages of 
ground stations throughout the 4700 air miles of the the design of the budding At the conclusion of the 
journey On the London to Basle seotion, the present meeting a senes of demonstrations were given in the 
wireless organisation for continental aviation will be architectural lighting room of the E L M A Lighting 
employed The aireraft are fitted with Marconi sets Service Bureau, various pleasing combinations of 
of 160 watts power (Type ADO), adapted for com lighting from artificial skylights, cornices, luminous 
raunioation over distances of 200 to 300 miles either bands encircling the room, and luminous lintels and 
by telephony or telegraphy From Basle the night doorways being shown The underlying idea is based 
train to Genoa makes the connexion with the second on the recognition that whereas the buildings of the 
seotion of the an route, from Genoa to Alexandria, past were designed solely with a view to appearance 
operated by three ‘ Calcutta ’ flying boats fitted with by daylight, appearance by artificial light is now 
No 3101, Vol 123] 
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frequently of equal importance This consideration 
may materially influence the architecture of the future 
Although little is now heard of Tutankhamen in 
the daily Press, the tomb continues to provide from 
its store a wealth of objects both of intrinsic beauty 
and of interest to the student of Egyptian oulture In 
the Times of Mar 30 is given a long list of articles 
from it which have recently been added to the Cairo 
Museum Some of these are unique and many of 
unusual type Among these is the only existing 
oxamplo of tho well known sickle swonl known as 
* Khepeth ’ with whioh tho King slew his enemies A 
model Bicklo of wood inlaid with gold in the shape of 
the jaw bone of an ass has rod, blue, and purple glass 
m place of tho more usual seriated edge of flint 
Especially interesting are head rests of an entirely new 
form One is of blue faience with gold and poly 
ohrome glass, another of light blue glass, and a third 
is mode like a three legged Htnol with legs ending in 
goose feet and with a grotesque figure of the god Bes 
with its tongue out on top Boomerangs include some 
apparently of the returning Australian type and unlike 
the Egyptian thi owing stick type Another object 
which is unique is the King's game hoard It is made 
of polished ebony marked off into 30 squares, of which 
some aro marked with hieroglyphs Tho pawns are 
of faience, anti in a drawer in the board were two 
ivory knuckle bones and dice in the form of sticks, 
black on the one side and white on the other Mima 
ture boards of the same kind were also found Of 
special interest to technologists were a wickor basket 
covered with linen on which were a design m yellow, 
blue, red, and white beads, and a pattern of beads 
representing captives on top, and a bow fire drill with 
winch was a piece of wood bored with twelve holes 
and marked with charring, which had apparently 
been used with the drill for producing fire 
A notable extension of tho Manchester Museum 
is recorded m the Report for the year 1927-28 The 
Haworth Extension Building, which now becomes the 
centre and main entrance of tho Museum as a whole, 
was erected at a cost of approximately £29,000, and 
£6000 has been spent upon cases and fittings The 
Haworth benefaction, a handsome gift, to which the 
extension was due, provides a further £1100 for 
additional cases, and a sum of £16,000 as a permanent 
endowment formally opened by Mrs Jesse Haworth 
on Nov 28, 1927, the building has been devoted to 
the exhibition of ethnological collections in a senes 
of alcoves, which serve to emphasise the geographical 
and racial human groups, while room has alBo been 
found for comparative series of weapons and utensils 
Of the six floors of the building, the top and the base 
ment, more than a third of the available area, have 
been allotted to work rooms and the storage of study 
collections— a welcome indication that the needs of 
the student as well as of the ordinary museum visitor 
are being kept well in view The removal of the 
ethnographical collections has permitted an expansion 
of the natural history collections, and the rearrange 
ments thus made necessary are now in progress It is 
an excellent sign of the place taken by the Museum 
in the education of the city that the Education 
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Authority has delegated five teachers to conduct 
school classes in the galleries, to the extent of a 
hundred classes weekly, and the rearrangement of the 
collections will now enable these teachers to be provided 
with speoial rooms for their class work 

The generally admitted superiority of American 
monthly journalism is challenged by a new monthly, 
entitled The Realist, the first number of which was 
published by Messrs Macmillan and Co , Ltd , at the 
end of March 1 his j ournal is to be devoted to science, 
industry, art, and etonomics, and the general editor is 
Major Archibald Church An editorial board has 
been appointed, on which tho interests of science are 
represented by such names as Prof F G Donnan, 
Sir Richard Gregory, Mr J B S Haldane, and Prof 
Julian Huxley The new magazine stands for 
scientific humanism, and we are invited editorially 
to test its scope by on examination of the subjects 
and writers of tho ai tides published m this first issue 
Literature is represented by Arnold Bennett, who 
writes on tho progress of the novel, and by Aldous 
Huxloy, who writes on Pascal Among the subjects of 
articles of scientific interest are “ Rejuvenation ” by 
Norinan Haire, “ Science and the Farmer ” by Sir 
Daniel Hall, ‘Scientific Humanism ’ by Dr Charles 
Singer , and other articles deal with architecture, music, 
and the movies ’ The Realist is excellently printed 
and produced, and if the lugh standard sot by the 
first number is maintained the journal will soon secure 
wide recognition 

The non magnetic j aeht Carnegie arnv ed at 
Papeete, Taluti, on Mar 13 Conditions throughout 
the passage from Callao, Peru, wore excellent On 
heb 16 the soundings obtained showod depths from 
2700 metres to 6400 metres and back to 4100 metres 
over a distance of 60 miles , tho ocean deep thus 
revealed was named 4 Bauer Deep ’ Two uncharted 
submarine ridges were also discovered and rapid 
slopes off Tatakotu and Amanu Islands were deter- 
mined On Mar 8 five hours were spent ashore on 
Amanu Island The bottle sample obtained at 
2100 metres on Mar 10 (latitude 17° 6 south, longi- 
tude 141° 9 west) contained a few fragments of black 
lava with no trace of ooze, indicating recent volcanic 
origin The work done on this passage moluded 
63 determinations of magnetic declination and 17 of 
magnetic intensity and inclination , 17 ocean stations,, 
at 15 of which bottom samples were obtained , 
206 soundings , 36 pilot balloon flights, one of which 
was followed to a height of more than 6 miles , 
8 determinations of evaporation , 4 senes of atmo 
spheric electric observations by eye readings, each 
throughout 24 hours , and 23 complete 24 hour 
photographio electrograms of potential gradient The 
vessel left Papeete on Mar 20 for Apia, Western 
Samoa , she will also make a short stop at Pago Pago, 
Amencan Samoa 

His Royal Highness the Prince of Wales has con- 
sented to become patron of the Society for the Pre- 
servation of the Fauna of the Empire, whioh was 
founded in 1903 by a group of animal lover* with the 
objeot of awakening public interest m the great 
heritage of wild life existing all over the British 
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Empire It has a very energetic president in the 
Earl of Onslow, and has helped in the formation of 
the many sanctuaries and national parks which are 
now to be found throughout the Empire There is, 
however, much more work to be done in this direction, 
and the Society needs further support m order that 
it may continue to carry out its objects efficiently 
The Society’s secretary is Col J Stevenson Hamilton, 
well known for his work in the formation of the 
Kruger National Park recently opened in South Afnoa 
I urther information about the Society can be obtained 
from the secretary, S P F E , c/o Zoological Society , 
Regent’s Park, London 

His Royal Highness the Prince of Wales has con 
sented to become an honorary member of the Linneiui 
Society of London 

We much regret to announoe the deaths of the 
Right Hon Lord Avebury, on Mar 26 at the age of 
seventy years, and of Lord Montagu of Beaulieu, 
K C T E , C 8 I , on Mar JO at the age of sixty two 
years Lord Avobury was a trustee and also the 
honorary troasuror of the British Science Guild, and 
Lord Montagu was president of the Guild in 1920-22 

Api Lie ations are invited for the following appoint 
inents, on or before the dates mentioned — A govern 
xnent chemist in I iji — The Private Secretary (Appoint 
tnents), Colonial Office, 2 Kiohmond Terrace, White 
hall, MV I (April 10) A lecturer in metallurgy at 
the Tochnioal College, Bradford — The Principal 
Technical College, Bradford (April 12) An assistant 


lecturer in preparing, combing, and spinning and 
yarn manufacture at the Bradford Technical College 
— The Principal, Technical College, Bradford (April 

12) An established analytical chemist, Class II , 
in the Royal Naval Cordite Factory, Holton Heath, 
of the Scientific Research and Experimental Depart 
ment of the Admiralty — The Secretary to the 
Admiralty (C E Branch), Wlutohall, S W 1 (April 

13) A fellowship in the department of Coal Das 
and Fuel Industries of the University of Leeds 
for post graduate research m gas chemistry — The 
Cleik to the Senate, The University, Leeds (April 19) 
A semor chemist under the Northern Coke Research 
Committee, Armstrong College — Prof H V A 
Briscoe, Armstrong College New< astle upon Tyne 
(April 22) A director of the Dental Prosthetio 
Laboratory, Guy’s Hospital Dental School — The Dean, 
Guv’s Hospital Dental School, London Bridge, S E 1 
(April 30) A profossor of imperial oeonomie relations, 
tenablo at the London S< hool of F< onomies — The 
Atadonuc Registrar, l mversitv of London, South 
Kensington, S W 7 (April 30) A head of the 
Na\igation Department of the LCC School of 
Engineering and Navigation, Poplar — Tho Education 
Officer (T la), Comity Hall, Westminster Bridge, 
b E 1 (May 13) A government analyst, Cyprus — 
Hie Private Secretary (Appointments) Colonial 
Office, 2 Richmond Terrace Y\ hitehall S W 1 An 
assistant editor of Science Abetracls —' Tho beeretary 
Institution of Hectncal Fngmcers, 8av oy Place, 
W C 2 


Our Astronomical Column 

Studies or Proper Motion — Prot J Comas Sola, used A Thraen’s results for this revolution, but 
of Fabra Observatory, Barcelona, contributes an finding that he did not use the latest values for the 
aitiole oil this subject to ScienUa for March It planetary masses Prof Kamiensky has repeated the 
begms with a historical review of the subject, and work with tho greatest care, earning tho woik to 
goes on to describe the modern methods of picking units of 0 001' The differences from 'lhruen, after 
out stars with sensible motions by moans of tho allowance has been made for the different masses 
stereooomparator This is essentially a stereoscope employed, are very small But it was nei essary to 
in which plates taken at an interval of a few years are repeat the work to obtain the degree of accuracy 
viewed simultaneously by the two eyes Prof Sola has necessary to link together all the apparitions of the 
devised an unproved form in which the plates can be comet in a rigorous mariner 
rotated so that the displacement due to proper 
motion of the two images of any star is parallel to the 
lino joining the eyes Ho Btates that an interval of 
20 days between the exposures suffices to give a 
sensible displacement in the cose of fll Cygni, the motion 
of which is 0 2' per annum The focal length of the 
oamera employed is only 80 cm He makes a com 
lariHon with the ‘ blink ’ micrometer, but considers 
us instrument superior Work of this kind is very 
useful for detecting faint stars with appreoiablo 
proper motion 

Wolf’s Periodic Comet — Prof M Kamiensky, 

Director of Warsaw Observatory, has been engaged 
for many years m a detailed study of the perturba 
tiong of this comet from the date of its discovery in 
1884 to the present time At the aphelion passage 
between 1918 and 1925, it approached very closely to 
Jupiter and suffered large perturbations that in 
creased its perihelion distance from the sun by nearly 
a unit These enormous perturbations were so 
accurately computed that the comet was found close 
to the predicted position 

Acta Astronomvsa for January 1029 contains a 
careful recomputation by Prof Kamiensky of the per f 
turbations between 1891 and 1898 He had previously 
No 3101, Vol 1231 


Clustfrs ok I N1VKRSEB — It has been long known 
that there is a nch nebulous region m V lrgo and C'oina 
Berenices, closo to the north polo of the galaxy 1 he 
nebulse in this region are of the type which Dr 
Hubble’s researches marked out os external galaxies, 
so that we have evidence that these objects are not 
scattered uniformly but are aggregated more densely 
in some directions than in others In Harvard 
Bulletin, No 804, Prof Harlow bhapley and Miss 
A Ames show that, in addition to the main assem 
blage, the distance of which is given as about 
10 million light years, there are three other bdjacont 
‘clouds of galaxies’ these are fainter and smaller, 
so are probably much more remote The correlation 
between magnitude and angular diameter indicates 
the relation m = 2415-5 log d, where m is the 
apparent magnitude and d tho diameter in seconds 
This equation would indioate the perfect transparency 
of space the departure from it is so small that it is 
estimated that the loss of light through absorption in 
space does not exceed one fifth of a magnitude in a 
hundred million light years This of course is not 
true in the special regions in our galaxy where there 
is strong evidence of local absorption by dark matter , 
as, for example, m the ‘ Coal Sacks ’ 
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Research Items 


Witchcraft ih Southern India — In Man for 
March, Mr F J Richards publishes photographs of 
houses in Arantdngi, Tanjore, which have been, de 
mohshed by their owners in their fear of ‘ black magic. ’ 
On the ocoasion of a visit to the village in 1900 he 
found the Brahmins m a panic, stripping the thatch 
from the roofs of their houses and removing their be 
longings into the street On the previous night no less 
than seven houses had been set on tiro by supernatural 
agency, and the whole Brahmin quarter had been 
pelted with stones thrown by invisible hands Stone 
throwing continued in broad daylight, and when 
another fire broke out the householder brought to the 
author a rag ball a little bigger than a tennis ball 
which had been found under the eaves Tow and 
rag had been rolled tightly together It was damp 
and was said to smell of phosphorous, though this was 
not perceptible In the centre was a small fruit stone 
— held by the villagers to be conclusive evidence of 
sorcery Tho kitchens were desecrated with blobs of 
boiled nco, coloured vcllow or magenta, and mixed 
with clippings of human hair anti nail parmgs These 
were found secreted in and about the cooking places 
This defilement of places of which the ceremonial 
cleanliness is of the utmost importance, was especially 
to be noted The Brahmin quarter was the residence 
of tho most intelligent and prosperous section of the 
village It was suggested that blackmail was the 
origin of the visitation Some professed expert m 
sorcery had demanded a contubution from each house 
hold and hail been refused This was his retaliation 

A Pile Dwelling at Brentford — In Antiquity 
for March, Dr R E M VV heeler describos some in 
vestigations recently earned out on the foreshore and 
in the bed of the Thames at Brentford In 1928 ^public 
attention was attracted by the frequency with which 
bronze weapons and implements were found in tho 
neighbourhood, and especially near tho meadow “Old 
England " just above the junction of the Thames and 
the Brent, paitioularly through the collections made 
by Mr G F I Lawrence Mr O (1 S Crawford has 
suggested that this inay be tho site of one of a number 
of settlements of lake dwelling peoples from Switzer 
land of the late Hallstadt Iron Age A fund was 
raised for excavation through tho Daily Express Tho 
result was the discovery of a Romano British pile 
dwelling — tho first of the period recorded m the 
British IsleH As the excavations were below tide 
level they were carried out under great difficulty and 
only part of the site was uncovered This, however, 
was sufficient to indicate tho existence of a rectangular 
dwelling Pilos were found in position with part of the 
floor of the hut The first indication of the date of the 
structure was a complete Roman pot found above this 
floor The structure of the floor was as follows A 
pile wag driven more than three foot into the gravel — 
now much more it is impossible to say , a horizontal 
beam was laid on the pile on the level of the gravel , 
then a layer of groon clay was laid on the gravel to the 
height of the beam — 0 7 inches Upon this was laid a 
longitudinal layer of wattle Upon this was a second 
horizontal timber and then a furthor layer of clay A 
double layer of wattle formed the final floor, nearly 2 
feet above the gravel The timbers were unsquared 
A Roman roofing tile beneath the wattle floor m the 
upper layer indicated the period Roman pottery and 
roofing tiles were found around the hut In the sur 
face oi the gravel, fragments of coarse pottery were 
found which can with oonfidenoe be assigned to the 
half millennium 1000-500 b c , known in Central 
Europe as ‘ Hallstadt ’ 
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Photosynthesis in the Sea — The Annual Report 
for 1927-28, drawn up by the executive to the council 
of the Scottish Marine Biological Association, shows a 
satisfactory financial situation, the greater part of the 
expenses of the marine research being defrayed by the 
Development Fund of H M Treasury, together with an 
amount contributed from local souroes Miss S 
Marshall and Mr A P Orr having been granted leave 
of absence in order to join the Great Barrier Reef 
Expedition, temporary appointments have been made 
to fill their places Before leaving, their researches on 
photosynthesis in the sea had been continued, inolud 
ing further experiments on diatom cultures enclosed m 
glass bottles suspended at different depths in the sea, 
the oxygen produced being measured From the re 
suits it was concluded that the light intensity at w hich 
photosynthesis just balances respiration in these in 
shore waters is never deeper than 20 30 metres even in 
summer As the surface is approached the increasing 
light enables more photosynthesis to take place, but 
this increase only goes up to a certain depth, above 
which tho light is too strong During the spring 
maximum the diatoms are so numerous that they shut 
off a considerable amount of light and the compensa 
tion point rises Different species behave in different 
wavs The members of tho genus Chatoceros, summer 
forms in these regions, were found to be more sensitive 
to sunshine than those of Coscxnodiscus, which are 
chiefly spang forms, both m cultures and natuially in 
tho sea Two papers have been published bv those 
authors in the Journal of the Marine Biological Associa 
lion in 1927 and 1928, ‘ The Relation of the Plankton 
to some Chemical and Physical Factors in the Clyde 
bea Area’’ and “lhe Photosynthesis of Diatom- 
Cultures in the hea ” 

Decapoda of the Sihoui Expedition — Dr J G 
De Man lias continued his studies of the rich material 
of the Siboga expedition, his latest report dealing with 
the ThalasMinidte and Calhanassidm (Siboga Expeditie 
Monog 39 aG, Leyden, Deoembor 1928) This report, 
which Amounts to a partial monograph of the group, 
gains particular value from the list of species known 
in each genus and the tables for their identification 
Tho Siboga material includes 10 species of Upogebta, 
of which 5 are new and 16 of CcUhanassa, of which 12 
are new Tins large proportion of new speoies shows 
how little those burrowing forms are known Dr 
De Man illustrates this point by saying that, out of 
70 species of Callianassa described, 46 have not been 
seen since their description No one to this day knows 
the manner of life of Jaxea noctuma, which has been 
known since 1818 Its larva is oommonly met with 
on the coasts of Britain, but the adult has been taken 
only twice There is one omission from this report 
which is difficult to understand — Naushonia c ran 
gonouks In one of his earlier reports, Dr Do Man 
includes it among the Cr&ngomdse, but he does not 
mention it here at all There is no doubt whatever 
that it is not a crangomd but a thalassuud, and it is 
almost certain that it is olosely related to Jaxea The 
author does not enter into the question of the phylo 
geny and systematic position of these remarkable and 
probably very ancient Decapoda , but his extra 
ordinarily detailed description of the species will be 
valuable material with which to build The last word 
has certainly not been said as to the position of the 
Thalassmidea among the decapods or their relation 
to one another 

A Japanese Ougoch^te — Mr Hironon Yoahi- 
zawa gives an interesting and detailed description of 
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the freshwater oligochaete Stylana lacustru which is 
very common in the pond of the Biological Laboratory, 
Tfihoku Imperial University (“ On the Aquatic 
Oligochaete Stylana lacustru L " Science Reports of 
the Tdhoku Imperial University, 4th Senes (Biology), 
Sendai, Japan, vol 3, No 4, Fasc 1, 1928) The 
worm is remarkable m having an elongated pro 
stomium It was oultured m the laboratory, the 
cultured specimens being used for the present work 
These all attained sexual maturity in early autumn, 
September and October being the natural timo for 
the sexual form in the pond The food consists of 
diatoms, other algae and vegetable dobns One of 
its enemies is Hydra, which swallows the worm, 
helping it down with its tentacles (body length of 
the worm 8 11 mm ) This reminds one of Protohydra, 
which can swallow ohgochsetes much longer than 
itself, and in that case with no tentacles at all 
Asexual forms are found in spring These are rather 
shorter and thinner than the sexual worms and fission 
may take place in three or even in four places The 
front jiortion forms a new tail by adding a numbor 
of posterior segments, and the hind portion adds five 
new segments anteriorly to form a new head As a 
rule, fission proceeds from the ventral plane, midway 
between the anterior and posterior septa of the 
segment There are usually twenty hve segments, 
16, 17, 18, 19, and 20 being the segments which most 
frequently undergo fission 

Liv 1NO Foraminttbra in thb Transi aspian Kara 
Kttm — Lp to now only a few marine horammifera 
have been found in fresh waters or in continental 
waters generally home marine genera (such as 
Polystomella, Rotaha) oome up to nver estuaries and 
small freshwater lakes by the sea In the spring 
of 1927, A L Brodsku (Pnroda, No 11, 1928) found 
a numerous fauna of 1 oramirufera in the wells of 
tho Kara Kum deseit These wells he north east of 
Askhabad, their depth is 18 20 m , temperature of the 
water in spring is 17° 20° C , and in some cases the 
water contains as much as 10 gm of salt per litre 
The Foramirufora found m the wells belong to the 
genera Spiroculma (a new species turcomanica), Btlo 
culma [B elongata and a new species turcomanica), 
Textulana, Nodosana, and Lagena They all con 
tamed protoplasm, and m some a nucleus or nuclei 
were found , thus there can be no doubt that thoy 
wore alive All the Kara Kum Forammifera are very 
small in size , whilst the marine Spirolocuhna and 
Bilocuhna reaoh 2 3 mm in length, the Kara Kum 
representatives of the genera scarcely exceed 0 16 mm 
Their shells are fragile, transparent, flattened, and 
smoothed They evidently inhabit salty ground 
waters of the sands of Kara Kuin desert, whence 
they fall into the wells They are probably relics of 
the Upper Tertiary seas whioh once covered the Kara 
Kum desert Waters of the Sarmatian and the 
Akohaghyl seas may also have stretched up to there 
It should be noted that Polystomella, Rotalia, Textu 
lana are still found in the Caspian Sea Masses of 
valves of Polystomella and Dtscortnna are found in the 
Aral Sea, and it is probable that Forammifera hve 
there now 

Revision op the Gentjs Trwoskll i — In his mono 
graph on the genus Tngonella, G Sirjaev proposes 
a new division of the genus into threo subgenera, 
fifteen sections and numerous subsections The first 
published part ( Publications de la FaculU des Sciences 
de I’UnwerstU Masaryk, No 102, 1928) deals with 
the taxonomy and distribution of twenty one species 
of the chief subgenus Tngonella, one new species 
from Bokhara and several new varieties being de 
scribed * 
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Water Metabolism in Dusty Leaves — With 
most plants the transpiration of dust covered leaves 
is considerably lower than that of leaves which have 
been recently cleaned, so that after a few hours the 
former leaves will contain appreciably more water 
than the latter An exception to this general rule, 
noted by Luigi Montemartmi in the Renaicontt of the 
Royal Lombardy Scientific and Literary Institute 
(vol 61, parts 11 15), is observed in the case of 
Ceratonm siltqua (L ) Here the cleansed leaves, 
although exhibiting a markedly more active trans 
piration, yet accumulate more water than those 
covered with a layer of road dust To explain this 
exceptional behaviour reference is made to the fact 
that as Bose showed, transpiration renders more 
active the circulation and ascent of watoi in plants, 
whereas diminution of the transparency and of the 
permeability to gases of the cuticle by the thin coating 
of dust determines a decreased production of sub 
stances able to retain moisture in the cells It would 
seem that, with Ceratonia leaves, the cuticle presents 
peculiar features as regaids this transparency anil 
permeability and the cellular protoplasm a sensitive 
ness which under the conditions employed, leads to a 
letaulation of all the vital functions with consequent 
loss of water when the loaves are dust covered 

Cytology of (horHtm —-A useful summary of 
our knowledge of the cytology of CEnothera has been 
published by Prof R R Gates in Bibliographia 
(Jenetica, 9, 401 (1928) It was in this genus that 
important correlations lietween chromosome content 
or behaviour and genetic phenomena were first dis 
covered Since the original announcement of chiomo 
some numbers in CEnothera was made in December 
1906 an enormous amount of research has been 
earned out on many of the species, mutations and 
hybrids of wild and cultivated evening primroses as 
is indicated by the bibliography of sevon and a half 
I>ages attached to this paper, which summarises work 
up to 1923 with some referent es to subsequent 
publications Chromosome numbers in 30 H|>ecies 
are now known The improvements in cytological 
technique in recent years have led to tho demon 
atration of delicate connexions between the ends of 
the chromosomes, and these determine the peculiar 
almement observed in the heterotypu metaphase 
The meiotio process is certainly telosynaptic The 
mutant (E gxgas was the first investigated tetiaploid 
mutation The first examples of non disjunction 
were also studied in this genus, and double non- 
disjunction is now known to occur Tnsomic muta 
tions, with 15 chromosomes, are the most character 
istic of all the mutations of CEnothera and include the 
well known 03 lata, (E scmtillans, CE oblonga anil 
<E albtda The view that CE lamarcktana is, in spite 
of the numerous mutations it has thrown, a persistent 
species of equal value to CE biennis and others of the 
Onagra group, is maintained, though it is suggested 
that the whole group may be ultimately hybrid m 
origin Indeed, it is accepted that hybridisation 
followed by new chromosome linkages and accom 
panied by mutations, some of them cytoplasmic and 
some arising in the chromatin, have been largely 
responsible for the evolution of the genus CEnothera 
as we now know it 

The Parkoatk Seam in South Yorkshire — The 
Department of Scientific and Industrial Research has 
issued the thirteenth of its physical and ohemical 
surveys of the coal resources of Great Britain (London 
HMSO, 1929), being an investigation of the Park 
gate Seam, which occurs over an extensive area m 
South Yorkshire and the adjoining parts of Nottmg 
hams hi re and Derbyshire The seam is an exceedingly 
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important one and extensively worked throughout the 
whole area in question In Derbyshire and Netting 
hamshire it is spoken of as the Deep Hard, whilst in 
Yorkshire to the north of Barnsley it is known as Old 
Hards The soam is generally considered as capable 
of being divided into three main sections, namely, the 
tops, the hards or middle coal, and the bottoms Of 
these, the middle coal may be considered the most 
important , it consists very largely of durain The 
method of investigation in the present report has been 
to < ut somo sixteen samples from the Parkgate seam 
as it occurs in South Yorkshire in the exposed portion 
of the coalfield, ranging from a little north of Barnsley 
to just south of Sheffield These samples have then 
been fully examined, and tho results of the examination 
are reported in detail , the determinations include ap 
proximate analysis, ultimate analysis, calorific value, 
melting point of ash, carbonisation assay, and ulti 
mate and proximate analyses of the four constituents, 
vitrain, clarain, durain, and fusain The work has 
been done not only on the whole sample, but also upon 
the various sections into winch each sample could be 
divided, the sample consisting in overy case of a vertical 
prism of the coal cut fiom the roof to the floor When, 
as is sometimes the case, n (. erf am portion of the top 
coal is loft standing to foi m a roof, ijuch portion has not 
been included in t he sample 1 he report gives evidence 
of very thorough and careful investigation, and the 
results should he of value to those engaged m working 
this pat titular seam, that w to say, to prax ti< ally all 
the collieries working in the area abovo indicated 
\ New YVahm Stack — An electrically heated warm 
stage ami compressor for use with high power object 
ives is destrilied by Messrs J it Barnard and F V 
VV eloh in tho January issue of the Journal of the Royal 
Microscopical Society Ihe apparatus consists of a 
small box yvhicli encloses the heating system, tho 
microscope stage and object holder, and also the object 
ive and substage illuminatoi The box is m two parts, 
one of which slides off the other and permits access to 
the objet t without disturbing the nucroscojie or its 
adjustments The two electrical heating dements are 
clamped on the under side of the stag*, one on each 
sidn of tho condenser, and the leads to them connected 
to the mains m senes with a suitable variable resistance 
The temperature of the air inside the box is raised and 
tho stage and compressor can therefore be maintained 
at a constant temperature As the c omprossor is a 
relatively large mass of metal, its temperature once 
raised changes little, and hence the two coyer glasses 
between which the material is placed for observation 
are also maintained at a constant tompeiaturc The 
apparatus was designed for use in an investigation on 
bactenophagic action involving observations of living 
bacteria for long periods, and for this purpose bus 
proved entirely satisfactory 

Uitra violet Light Transmitting Gi asses — An 
interesting paper by Starkie and Turner on the com 
position and properties of ultra violet light transmit 
ting glasses has appeared in the Journal of the Society 
of Glass Technology, vol 12, No 48 An account of 
the development of these glasses is given, together 
with some analyses The limits of transmission m 
the ultra violet and the percentage transmission have 
been studiod for eight commercial ultra violet glasses, 
and the results show a wide divergence for the different 
samples The ageing offoct of sunlight, known as 
solansation, was examined, and an exposure of several 
months in summer was found to reduce the trans 
mission by more than 10 per cent in some cases 
Exposure to the light of a powerful arc for several 
hours brought about much more rapid ageing This 
ageing is usually accompanied by a colour cliange 
from a greenish to a brownish tint, which supports 
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the theory of Starkie and Turner, that the dominating 
factor in solansation is the conversion of ferrous to 
feme oxide in the glass 

The Mechanism or Arcs —It seems now to be 
generally agrood that it is not necessary for the cathode 
of an arc to be hot for the discharge to pass The 
problem therefore arises as to how the current is mam 
tamed, if it is not primarily due to thermions from the 
metal, and to meet this difficulty the suggestion has 
been made by Prof Soeliger and by Dr Langmuir 
that there is an autoolecti onic ’ liberation of electrons 
from the surface of the cathode in the high eleotno 
fields that are present in the localised region of the 
cathode fall in potential These fields can be of the 
order of a million volts per centimetre, and are ample 
to pull electrons out of a cold metal under appropriate 
conditions, such as those employed, for example, in the 
recently revived Lihenfeld type of X ray bulbs Un 
fortunately this theory requires that the current 
density in tho cathode spot should not fall below about 
1000 amperes per sq cm , wheieas some arcs m gases 
at reduced pressure have been described by J blopian 
and E J Hayerstiek m tho January issue of the 
Physical Review in which tho current density was only 
about one per cent of this It appears, then, that the 
hold theory is not tenable, if its interpretation by those 
authors is correct and they have again dirw ted atten 
tion in the same jiaiier to a theory proposed by one of 
them (J Slopian) three years ago, which referred tho 
maintenance of the arc not to any omission of electrons 
fiom the cathode at all, but to the thermal ionisation 
of a layer of gas in itH immediate vicinity 

Raman Optical Effect — In spite of the attention 
that the quantised scattering of light discovered by 
Prof Raman has already received there are a number 
of point* connected with it that are still obscure 
Perhaps the most significant of these is tho difference 
in intensity between the Raman satellites and the 
corresponding infra rod absoiption bands and maxima 
of selective reflection Quartz for example, gives nse 
to Raman satellites equivalent to natural vibrations 
at 38 ft, 48 ft, and 78 ft, all of which were, until 
recently, unknown in the infra red sjiectra M Czerny 
has now recorded the |>air at 38 it and IS ft as absorp 
tion bands of crystalline quartz, using a grating 
apparatus (Zeitschnft fur Phymk, Feb 19), he has, 
however, found not the slightest trace of a band at 
48 /t in this way, although there is an intense Raman 
satellite corresponding to this wave length The 
origin of these discrepancies can only be surmised at 
present but it may be, as the author suggests, that 
they ttriso from the fact that for a body to show the 
phenomena of selective reflection and absorption, the 
oscillators in it must have other properties than 
tho mere possession of a definite period, whereas 
possibly the last condition alone suffices to produce 
a Raman satellite in scattered light 

Determination of Traces of Iodine in Vege 
tables — McClendon and Remington, m the February 
number of the Journal of the American Chemical 
Society, describe a method for the estimation of small 
quantities of iodine m vegetables, depending on 
oombustion in oxygen, the material being fed into a 
silica combustion tube by a special arrangement so 
as to avoid soot and tar formation Chlorides and 
iodides volatilise and are condensed by olectrostatio 
precipitation Low temperature burning in open 
dishes requires about fifteen hours for 100 grams of 
dry sample, and does not lead to large losses of iodides 
if the ash is alkaline and the temperature never 
exceeds 450° Calcium lactate must be added to 
vegetables with an acid ash (cereals) in order to make 
the ash alkaline and to prevent its fusion Com 
bustion is never complete U the ash fuses 
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Weather and Wireless 


"VTR R A WATSON WATT delivered the U J 
Symons Memorial Lecture of the Royal 
Meteorological Society in the rooms of the Society 
on Mar 20 The lecture was illustrated by the first 
publio demonstration, in Great Britain, of the re 
ception by wireless picture telegraphy of current 
weather charts and forecasts, and also by the first 
public demonstration of the cathode ray direction 
finder Figs 1 and 2 are reproductions of the 



synoptic chart for tt P m on the evening ef the lecture 
and of a general inference and forecast based on the 
samo data which were prepared in the Meteorological 
Office at the Royal Airship VY orks, Cardmgton, trans 
nutted by the Fultograph mothod from the wireless 
station at Royal Airship Works, and received by wire 
less in the rooms of the Society before 8 lfi p m The 
reproductions are from photographs of the actual 
Fultograms received by wireless 

Subjoined is a summaiy of Mr Watson Watts 
lecture 

Wireless and Weather WARNitrrs 

Wireless communication is of vital service to the 
forecaster, particularly m Great Britain, because of 
five special facts affecting synoptic meteorology, 
namely, that 

(1) Data from very wide areas must bo utilised in 
the preparation of forecasts 

(2) British weather comes mainly from the west 

(3) The shortness of the pcnodH for which we can 
at present forooast makes it imperative that the ex 
change of data should be extremely rapid 

(4) The importance, m navigation, of meteoro 
logical data more recent than that available at thp 
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time of departure increases rapidly with the mobility, 
speed, and range of action of the craft con 

(6) Aircraft require the most detailed meteoro 
logical information attainable, on account of the ex 
treme seriousness of the results of meteorological 
interference with normal flying 

The present state of organisation is such that the 
data for the whole of Great Britain is oollected within 
an hour, sufficient data for Europe as a whole within 
an hour and a half, while a chart containing data for 
the whole northern hemisphere at 7 ah is lssuod 
before noon Data from the Atlantic shipping routes 
is of special importance to the British forecaster, and 
transmission by wireless alone can put it m his hands 
sufficiently qiuckly 

The broadc anting of weather teports and forecasts is 
forming a public opinion which will react beneficially 
on the science by increasing the attention paid to 
meteorology in education The broadcasting of 
synoptic charts by picture telegraphy will enhanco 
the value and facilitate the interpretation of the 
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Fia 2 — Written weather forecast tranamltted ami received 
by wireless on Mar 20 b> the fultograph method 

broadcast reports An experimental period of trans 
mission of current synoptic charts will begin at a very 
early date, the transnussions being made from 
Daventry on the Fultograph system Such trans 
mission of oharts by one of the wireless methods now 
available is likely to be of extreme value to the airship 
navigator, who must be put in possession of sufficient 
data for the intelligent application of the forecasts 
sent him The demonstration given showed the 
transmission and reception of current weather oharts 
and written forecasts, and in particular the reception 
by wireless picture telegraphy of a synoptic chart for 
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0 r m of the same evening, together with a written 
forecast, prepared in the Meteorological Offloe at the 
Royal Airship Works, Cardington, and transmitted 
by wireless from Cardington 

The Weather of Wireless 

Wireless has a climate and a weather of its own 
The weakening of signals over different kinds of 
country, depending on time of day and season, the 
dependence of atmospherics on latitudo, place, and 
time, are climatological in scope The quick period 
variations, erratic fading phenomena, and the like, 
are of the nature of weather, and atmasphertos are the 
rainfall of wireless The history of civilisation is in 
the main the story of man’s progress towards mde 
pendence of the weather The history of wireless 
telegraphy is that of progress in the mitigation of 
these disturbing factors 

The study of fading and signal variations is simpli 
fled by considering separately the energy which 
travels along the earth’s surface and the energy which, 
after reaching high levols in the atmosphere, is re 
turned to the ground level by reflection or mirage 
effects occurring at heights of 50 to 150 miles The 
ground ray is heavily absorbed, but is not subject to 
random variations It can therefore be depended 
upon to give a reliable ‘ service area ’ of limited extent 
around the transmitter Outside this area the ray 
returned from the upper levels (the ‘ sky wave ’ as it 
is called in America) may arrive in such a relation to 
the ground ray as to neutralise it, and leave no signal 
at all, whdo a slight change in tho conditions aloft will 
cause reinforcement This gives a zone of severe 
fading outside the service area Still farther out the 
ground ray is so weak that it can never wipe out 
the sky wa\e, and so failing ih actually less severe 
than nearer the transmitter The limited range of 
tho ground ray means that the greater part of the 
world’s wireless communications is oarned by the 
sky wave It is as if stations which are out of 
range for direct vision communicated by lighting 
up a cloud layer tho illumination of which is then 
visible at the distant receiver Most of the foreign 
broadcasting stations heard at night on the average 
broadcast receiver in Great Bntian are heard by this 
prooess 

Increasing sunspot aotivitv improves the wireless 
mirror formed by tho upper layers, and so improves 
long wave reception But for short waves these 
liwers act as a cloudy prism rather than as a dirty 
mirror, and increased solar activity makes the layers 
absorb short waves more strongly, so impairing short 
wave wireless 

Means have been developed for measuring the 
heights at which the turning back takes place, and 
the use of different wave lengths in these measure 
ments should provide valuable data as to the con 
stitution and properties of the atmosphere at groat 
heights 

Conditions for the travel of short waves in the upper 
air are often so favourable that a signal is received 
directly , and again after it has been once or several 
times round the world Moreover, it would appear 
that ‘ echoes ’ of this land have been received owing 
to waves penetrating the upper layers, and being sent 
back from a reflecting surface, far bevond the moon’s 
orbit, formed of electrons which have been omitted 
from the sun 

Atmospherics, of which as many as three or four 
thousand per second can be counted m a tropical 
night, are found to be capable of disturbing broadcast 
reception at stations up to four thousand miles from 
the place at which they originated The average 
atmospheric applies to the receiving aenal an electric 
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force a hundred thousand times as great as is needed 
to give a readable signal 

The Effect or Weather on Wireless 
Atmospherics are found to originate in thunder 
storms, and the predominant souroe of the world’s 
supply of atmospherics at any given hour lies in a 
land where it is summer afternoon The strength of 
atmosphenos radiated from thunderstorms at known 
distances agrees with that computed from other 
data about lightning, and the average atmospheric re 
ceived m England is of such strength as would be 
radiated from a lightning flash 2000 miles away By 
means of visual direction finders, of the type demon 
Btrated in operation, thunderstorms can be located 
by observations at stations one or two thousand nnles 
away 

The surfaces of discontinuity between cold and 
warm air masses, which form the principal features in 
the modem interpretation of the weather map, pro 
duce marked modifications m the strength of signals 
in the path of whioh they lie These discontinuities also 
produce errors m directional observations 

The Effect of Wireless on Weather 
Dr Johnson has immortalised a brief chapter 
“ Concerning Snakes,” the full text of which is ‘ There 
are no snakes to be mot with throughout the whole 
island ” Thus it is with the frequently alleged effects 
of broadcasting on the weather 

It is to be remembered that all the rainfall of the 
world must be produoed by evaporation, and that the 
average rainfall of England requires for its evapora 
tion the expenditure of energy at the rate of a third 
of a million horse power per square mile, night and 
day, throughout the year This is the approximate 
power of the Barking super power station, the largest 
electnoity generating station in Great Britain The 
total rate of emission of energy from all the broad 
oastmg stations of Great Britain and Northern Ireland, 
m the limited periods during which they are working, 
is less than 56 horse power, the corresponding figure 
for Europe being about 400 horse power Any effect 
of broadcasting on rainfall would, therefore, mean 
the exercise of oontrol by the expenditure of energy 
amounting to less than one part in a thousand million, 
a reaction so sensitive that it could not have escaped 
detection in the laboratory The scale may be repre 
sented in another way by remarking that the annual 
rainfall for a single tenms court, if the energy required 
for evaporation were purchased at a favourable rate 
as electrical energy, would cost about £800, while the 
London listener pays only |d per annum, in his 10s 
licence foe, for transmitter powor The expenditure 
on transmitter power for all the BBC stations 
amounts to only | d per lioence 

Wireless and Weather Warnings 
Extensions of tho application of wireless telegraphy 
m meteorological communications may well include 
the transmission of three colour oharts, in whioh the 
fronts are indicated in distinctive colours The de 
tection and location of thunderstorms by wireless 
direotion finding on atmosphenos has been tested, 
and further expenmental work is likely to lead to 
applications of this method in the meteorology of air 
routes It is possible that some of the other measure 
ments of the effects of weather on wireless, as described, 
may be of use as aids to the foreoaster in the identifloa 
tion and location of fronts It may also be possible 
to trace a relation between measured ionisation 
gradients at considerable heights and the oonvective 
processes in the troposphere 
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The Stereochemistry of Tellunum 

By Prof T M Lowby, F R S 


"VT EARLY ten years ago the late Mr R H Vernon 
•k ’ made a remarkable senes of observations on the 
occurrence of isomensm m the alkyl denvatives of 
tellunum 1 * * The initial compound can be prepared by 
the direct tuition of metallic tellunum on methyl 
iodide, Te + 2CH,I— *Te(CH,),I, Silver oxide then 
liberates from the iodide a weak ‘ a ' base, TeMe,(OH) 1( 
whioh when dehydrated undergoes a molecular re 
arrangement,„and is converted into a rather stronger 
‘ p ’ ba se • Fr o m a senes of ‘ p ' salts 

as the ‘ a ’ salts denvedf^^^tw^oQaaee. pleasure 
ments of boiling points of solutions in acetone, and 
of freezing points of solutions in benzene and in 
nitrobenzene, indicated that the two chlondes had the 
same normal molecular weight, but that, whilst the 
a dibroraide and the a di iodide were also normal, the 
p compounds were partially polymenaed thus 


Molecular Weiqhts 



.(Ota) 

0 (Obi ) 

Onlc 

Chlorides In acetone 
Bromides In Acetone 
Bromides In nltrobeniene 
Iodide In bensene 
l Iodide In acetone 

220 

335 

491 

228 230 223 

430 450 525 

400 445 370 

500 707 

228 j 

|si7 ! 


In view of the equality of molecular weights of the 
chlondes, and of trie methods by which the o and P 
salts were produced, Vernon supposod that they 
represented the Iran* and cu forms of molecules 
having a square configuration, like that which Werner 
assigned in 1893 to the lsomenc platinous compounds 
of the type Pt(NH,),Cl,, thus 


Me I 

X 

I S Mo 

a 1)1 iodide 


Me OH Me Me 

N’e = 0 Nr 

hX Me Me Me 

• Base Anhydrous 0-1)1 lo 

(tram ) S Bur (ns 


1 he thorough character of the woi k the simplicity 
of the explanation, and the obvious analogy with 
platinum, won for this scheme an immediate and 

universal acceptance, and it was a source of pleasure 
to me, in view of my intimate association with Vernon’s 
earlier activities, to be able to record in December 
last * the fulfilment of Vernon’s prediction in reference 
to the diethyl base that “ If this base does not decom 
pose when its solution is eva flora ted to dryness, but 
gives diethyltelluromum oxide, the existence of two 
haloid senes would be highly probable ” A detailed 
physico chemical study with Mr Gilbert • of Vernon’s 
own compounds had also confirmed the equality of 
molecular weights of the o and p compounds, since 
measurements of the freezing points of aqueous solu 
tions gave almost identical values for van’t Hoff’s 
i factor, namely, 1 1 for the a and p bases, anil about 

1 8 for the a and p hydroxychlondes TeMe,(OH)Cl 

Although, however, Vernon’s experiments were 
impregnable, and the evidenoe for identity of mole 
cular weight appeared to be ample, the wnter 

concluded 4 that “ The striking difference in colour 
of the o and /9-dihalides shows that the isomensm 


p 8179-3180 1028 
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of the a and p compounds must include some factor 
which is not expressed completely by merely putting 
two halogen atoms and two alkyl radicals at adjacent 
or at opposite comers of a square ” Serious reasons 
for doubting the validity of the whole scheme were 
found for the first time, however, when further 
experiments showed * that a cyclo telluropentane 
CH, OH, 

di iodide, CH^ ^Tel„ prepared by Morgan, 


and Burgess * and tho bases and salts denved from it, 
behaved in five different points like the corrcsftonding 
« compounds of Vernon’s Bones, to which he had 
assigned a trans configuration Examination of 
models showed that, whilst it was easy to form a 
etr&inless ring in the caso of a cut compound, the 
formation of a trans ring involved as usual an mtoler 
able strain which produced a corresponding strain on 
the theory and made it desirable to look round for 
possible alternatives An analysis of the facts which 
were then available, showed that a larger number of 
them could be covered by assigning to quadrivalent 
tellurium a tetrahedral instead of a planar oonfigura 
tion ’ but, in order to explain the formation of a and 
p lsomerides, it was necessary to distort the regular 
tetrahedion, which is accepted universally in the case 
of sulphur, by making one valine y different from the 
other thiee 

A new senes of experiments, described by Dr 
H D K Drew before the Chemical Society on Jan 17 
( Jour Chrm Soc , p 560, 1929), has removed the 
last obstacle to a complete analogy between sulphur 
and tellunum by showing that the changes recorded 
by Vernon involve an alteration of structure which 
goes beyond the limits of stereoisomensm This 
change of structure was actually observed by Vernon, 
who showed, while the a di iodide and potassium 
carbonate gave a basic salt, 


2 a TeMe,I, + K,CO, — >■ I TeMe, O TeMe, I 

+ 2KI + CO„ 

tho p di iodide and potassium carbonate gave tri 
methyltelluroniuin idodide by the wandering of a 
methyl group, 

2 p TeMo,!, — vTeMo,! t- f 


Vernon supposed that this wandering took place under 
the influence of the alkali but Drew’s experiments 
show that it had already taken place in the prepara 
tion of the p base, since the p di iodide is itself a 
complex salt, which can be synthesised readily from 
the mono and tn methyltelluromum iodides, 

TeMe.I + TeMel, — ► TeMe.I TeMel, or 

[TeMe,]+ |ToMeI 4 ]- 
The structure of these compounds was confirmed by a 
corresponding synthesis of the “ p dihroinide ” 
TeMe.Br, TeMeBr,, and of mixed halides of the com 
position TeMe,Br, TeMel, and TeMe,I, TeMeBr, 

The simple salts from which the more complex 
p compounds were synthesised are obviously denva 
tives of tnmethyltelluronium hydroxide, TeMe,OH, 
and of the monomethyl compound Me TeO OH, 
which Drew describes as telluracetic acid He there 


’ 3*1 829, 1021 

od vr. 1240 , K 
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fore assigned to the fi base the structure of an an 
hydnde, TeMe,0 TeMeO Since, however, the 
monomethyl compound can be shown to have an acid 
rather than a basic reaction,* it is dear that the 
mixture of mono and tn methyl hydroxides should 
form a gait [TeMe,] + [Me TeO O] The correctness 
of this alternative view can be established from 
measurements of conductivity,* which show that 
the ‘ a base ’ gives a curious senes of values ranging 
from A” = 31 to A “ a = 37 These can be explained 
by assigning to the cation [TeMe,] + a mobility of 50, 
as in the case of [NMe 4 ] + , and to the anion 
CH, TeO O a mobility of 30, as in the case of the 
ftcetate ion CH, CO O, giving a limiting conduc 
tivity of 80 for the salt, or 40 for each atom of tellu 
rium, in close agreement with the data recorded above 
It is important to point out that whilst the 
stereoisomerism of Vernon's theory has been disproved, 
the isomerism indicated by his experiments may 
still be valid for some of the compounds of this series 
In particular i rystallographic evidence suggests that 
the a di iodide is itself a complex compound, with a 
structure that is very similar to that of the fi di 
iodide , thoro are therefore clear indications that the 
a dihalides may form complex molecules of the type 
[TeMe,I} f [TeMe,T a ] which would be isomenc with 
[TeMe,] + [TeMeI t ] , although they are evidently 
more readily dissociated into molecules or ions con 
taming only a single atom of tellurium 

The abrupt disapiiearance of the only evidence 
which justified the representation of quadrivalent 
tellurium by a planar model at once raises the question 
whether the analogous configurations for quadrivalent 
platinum and palladium are likely to survive In a 
matter of this kind, prediction is dangerous, but it can 
at least be said that the planar formulae for palladium 
and platinum aro supported by a greater variety of 
ovidenco and are therefore much less likely to collapse 
under a single blow The evidence cited by Werner 
in 1893* corresponds closely with that obtained by 
Vernon So long ago as 1828, Magnus, 10 by the action 
of ammonia on platinoua chloride, obtained a com 
pound which is still known os Magnus' green salt 
This has the empirical composition PtCl, 2NH, but 
behaves as a complex salt of the formula, [Pt 4NH,] tf 
PtCl 4 When boiled with ammonia it is con 
verted into Beiset s salt* [Pt 4NH,]"C1, *, which 
on heating to 250“ **, or on boiling with concentrated 
hydrochloric acid, 11 is converted mto two isomeric 
founs of the non valent diammtne [2NH, PtCl,] 
These two isomers, which can be prepared more 
readily by the action of ammonia on ammonium 
platino chloride, 1 * (NH 4 ) a PtCl 4 , are distinguished, for 
no very obvious reason, as platosammine chloride and 
platosemidiammme chloride 

The two compounds, which differ in colour and in 
solubility, were formulated somewhat arbitrarily by 
Werner 14 as follows 


NH, Cl 


(sulphur yellow) 


NH, 


V 


Cl 


NH, Cl 

FUtowinldlsmmine chloride 
lonnge jellow), 


On account of their limited solubility, their molecular 


[3)11,417, i 
'* Peyrone 


SB* 


rend , 10, 870 1840 11,711 Ann Chun Ph 


le Am Ckim Ph [3] 11, 183, 11 
sen Zed one f» them *4, 181 
r, Zed snort Chsm , I, 310 , 1801 

No 3101, Vol, 123] 


weights were not determined precisely until 1926, 
when Reihlen and Nestle 11 made a senes of observa- 
tions on the vapour pressures of solutions m liquid 
ammonia These showed that the ct s compound had 
a normal molecular weight, whilst that of the trans 
oompound was twice as great On the other hand, 
Grunberg 14 has obtained normal values for solutions 
in acetone of both forms of the thiocyanate, 
(2NH, Pt(CNS),] , Hantzsch 17 has obtained normal 
molecular weights for solutions in phenol of both 
forms of the dipyndyl oompound [2C t H,N, PtCl,] , 
and Kraus and Brodkorb 14 have obtained normal 
values for the two forms of [2C 6 H,N PdCl,] and 
[2EtNH, PdCl,], as well as for one form of 
[2NH, PdCl,], the other being hydrolysed too readily 
to permit of accurate measurements 

Up to this point the story is an almost exact dupli 
cate of the recent observations on tellurium, sinoe the 
mere multiplication of examples of a and fi com 
pounds does not rule out the possibility of an alterna- 
tive explanation of the supposed isomerism in either 
case , and the repeated determinations of molecular 
weights have again provided conflicting evidence 
It is also open to question whether the occurrence of 
the same isomerism in tetrammines of the type 
[2C,H,N Pt 2NH,]C1,, might not stand or fall with 
that of the diamminos Fortunately, however, physical 
evidence is now available which appears to be decisive 
on the point at issue Thus crystallographic observe 
tions nave shown that the double cyanides, 
K,[Zn 4CN], K,[Cd 4UN],K,[Hg 4CN], crystallise in 
the cubic system, and X ray analysis 1 * confirms the 
obvious deduction that the anion has a tetrahedral 
configuration, such as has already been found in the 
molecules of [Snl 4 ], although the ion [SnCl,] has an 
octahedral configuration On the other hand, the two 
pallado chlorides, K,[PdCl 4 ] and Am,[PdCl 4 ], and the 
platinochlonde K,[PtPl ( ] all crystallise in the tetra 
gonal system, and X my analysis 40 confirms the 
deduction that the anion has the same symmetry as 
the crystal and must be represented with the four 
halogens at the comer of a square of which tho metal 
occupies the centre The planar configuration which 
Werner assigned to thiB group of compounds thirty five 
years ago is therefore now established by a process of 
mensuration, which does not encourage any hope of 
its disestablishment by less direct chemical methods 
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University and Educational Intelligence 

London — Dr Harold Baistnck has been appointed 
as from Aug 1 to the University chair of biochemistry 
tenable at the London School of Hygiene and Tropical 
Medicine, wlierehe will also hold theposition of Director 
of theDivision of Biochemistry and Chemistry asapplied 
to Hygiene Dr Raistnck is a graduate of Leeas and 
Cambridge From 1915 until 1920 he was engaged on 
research work on the biochemistry of micro organisms 
for the Medical Research Committee in Sir Frederick 
Hopkins’s laboratory at Cambridge, and since 1921 he 
has been on tho research staff of Messrs Nobel’s Ex- 
plosives Company, Ayrshire, where he organised and 
equipped a new Biochemical Research Department 


The National Union of Teachers held its annual 
conference this year at Llandudno on Mar 30 The 
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presidential address, delivered by Mr C W Co wen, 
of Sheffield, emphasised the increasing, and mere as 
ingly necessary, solidarity of the teaching profession, 
and the broadening of the basis of the Union since 
1888 when the word ‘ elementary ’ was eliminated 
from its title Referring to the Board of Education's 
pamphlet on “ The New Prospeot in Education ” 
and tho reorganisations designed to provide advanced 
instruction for all pupils of secondary school age, the 
president, while regretting that it has not been decided 
to enforce throughout England the raising of the age 
limit of compulsory attendance, pointed out that such 
reorganisations involve risks of hardship m individual 
cases and appealed to the Board that looal education 
authorities should not bo compelled to proceed lin 
mediately with far reaching schemes but invited to 
put them into operation cautiously and by stages as 
vacancies arise tlirough retirement or other causos 
luming to the relationship between education and 
mdustry, and to the gap left by tho decay of the 
apprenticeship system, he expressed the opinion that 
as an offeotive training must be based upon an 
adequate general education, the raising of the school 
leaving age to at least fifteen years is an essential 
preliminary to advance He lamented tho destruc 
tion, attributed to the opposition of small scale em 
ployers, of the powerful movement towards dav con 
tinuation schools He closed with an appeal to 
teachers to take an even greater part than they do 
already in all social movements which tend to tho 
uplift of tho masses ot Fngiand 


From the Universities Bureau of the Bntish Empn 
we have receivod a pamphlet (pp 30, price 1* ) cor 
taming lists of students from other countries in th 
universities and university colleges of Great Britain 
and Ireland in the current session The names of 
the students are groujied, separately for oach mstitu 
tion, under the names of the countries to which thov 
belong, and there is a table showing the total number 
of students from each of the countries named The 
grand total of those numbers is 6170 Tho countries 
contributmg most to this total are India and 
Burma 1576, South Africa and Rhodesia 674, United 
States of America 560, Egypt 382, Australia and 
New Zealand 330, Canada and Newfoundland 203, 
Germany 157, West Indies 128, Ceylon 121, China 
93 Of the Indian students more than half are in 
the London colleges, and of the remainder Oxford 
and Cambridge have 181 the modem English pro 
vmoial universities 288, Edinburgh 133, and Glasgow 
99 Of the 574 South Africans, 222 are in the London 
oolleges (123 in the medical schools) 103 at Oxford 
and Cambridge, 100 at Edinburgh Oxford has 108 
students from the United States, including 00 Rhodes 
Scholars, Cambridge 04, London 130, and Edinburgh 
127 The Egyptian students aro chiefly in the modern 
English provincial umvorsities (102), especially Bir 
mmgharn (55), in London (131), and also in Edinburgh 
(55) Australians and New Zealanders congregate 
chiefly in Oxford and Cambridge (157), London 
medical schools (04), and Edinburgh (37), Canadians 
in the London colleges (77), Oxford and Cambridge 
(74), and Edinburgh (35) Germain students have 
been coming to England in rapidly increasing numbers 
in the past four years , they are chiefly in London 
(94), especially the School of Economics (40), and the 
modem English provincial universities A oompan 
son with similar pamphlets published two years and 
four years ago discloses some interesting increases 
grand totals— 4385, 4590, 6170 , India, Burma, and . 
Ceylon, 1199, 1361, 1096, Germany, 34, 93, 157, 
and decreases — South Africa, 747, 024, 574 , Siam, 79 
02, 37 
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Calendar of Patent Records 

April 6, 1852 — It was Samuel Fox who introduced 
the light steel frame for umbrellas and parasols His 
patent for constructing tho nbs and stretchers of 
steol formed into hollow trough like shapes was 
granted on April 0, 1852, and the frames were put on 
the market under the well known paragon ’ mark 

April 9, 1788 — The first beator thrashing machine 
was patented on April 9, 1788, by Andrew Meikle, 
who was led to the invention by milking experiments 
with a machine of a different type which did not work 
satisfactorily John Rastnck, the engineer, was also 
trying to solve the problem at the same time, and 
says himself that he had made machines on Meikle’s 
plan about ten years before the date of the patent, 
but though there is evidence that Meikle’s rights 
were contested and that he obtamed littlo benefit 
fiom his patent, notlung has so far come to light to 
support Rastnrk’s claim to be tho real inventor 

April 10, 1790 — The first federal Patents Act of 
the United States was passed on April 10, 1790, and 
the first grant under it was made to Samuel Hopkins 
m the following July Many patents had, however, 
been issued previously , by extension of English 
patents by the Crown to include one or more of the 
lolonies, directly by tho colonial authorities, and, 
after the Declaration of Independence, by Acts of the 
vanous State legislatures, especially Maryland, Con 
nocticut, Massachusetts and Pennsylvania 

April 10, 1811 — In the first days of the railway 
locomotive, it was widely hold in spite of evidence 
to tho coutrary— that tho adhesion of smooth wheels 
on the rails would not be sufficient to enable heavy 
loads to be drawn along the railway, and Blon km sop’s 
lack locomotive was designed to overcome this 
objection ThiB was patented on April 10, 1811, and 
was introduced on the tramline of Middleton colliery, 

April ii, 1807 — Ihe modern method of igniting 
the powder charge in all file aims dates from the 
invention of the percussion lot k by the Rev Alexander 
John Forsyth, the patent for which is dated April 11, 
1807 Forsyth used os bis detonating powder a 
mixture of potassium chlorate sulphur, and charcoal, 
but the specification is drawn m wide terms to include 
all percussion systems, and the patent wm held to be 
good after a strenuous fight 111 tho courts” The British 
government was, however, slow to adopt the new 
method, and Forsyth received no benefit from his 
patent, though his heirs were afterwards gn en a 
government grant of £1000 

April 13, 1847 —Theodore Boehm’s improvements 
m the flute, which consisted mainly 111 the provision 
of a cylindrical instead of a tapering bore, and the 
adoption of a system of rings and levers m combination 
with the keys, whereby the fingers were given much 
oasier control, received a Bavarian patent for hve 
years on April 13, 184T The introduction of the new 
flute raised a great controversy both as to the merits 
of the new construction and to Boehm’s damns to 
be the inventor, but its use soon became general 

April 13, 1869 — George Westinghouse’s first patent 
for a continuous air brake for railway trams was 
granted in the United States on Apnl 13, 1809 The 
idea did not originate with Westmghouse, but bis 
construction embodying the three way control cock 
and automatic valves in the connecting tubes, which 
ensured that the system would still continue to work 
if part of the train became disconnected, was the first 
practical system, and was immediately taken up It 
was greatly improved in the following years, and by 
1874 had been fitted to more than 2000 locomotives 
and 7000 coaches 
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Societies and Academies 

London 

Society of Public Analysts, Mar 0 — Christine Mary 
Fear On the alkaloid test for tannin It has fre 
quently been asserted that most alkaloids are precipi 
tated by tannin, but the author’s experiments show 
that the only alkaloids giving appreciable precipitates 
with tannin solutions alone are brucine, caffeine, 
cinchonine, cinchonidine, quinine, and stryahrune 
-A L Andrews The cryoscopio method for the 
detectiou of added water in milk The determination 
of the freezing point affords a simple and trustworthy 
means of detecting added water m nulk Genuine 
milk has a freezing point not higher than - 0 660° C , 
when determined by the method in use in thp New 
Zealand Dominion Laboratory If the freezmg point 
rises to -0 530° C , watering may be suspected, and 
if to 0 520° C , the milk has certainly been adulter 
ated with 6 per cent of added wator — A J Parker 
and L S Spademan Investigations on the relations 
between the acidity and freezing point of milk The 
normal acidity of fresh milk is 0 14 per cent The 
oorroction factor is 0 003° C for eacli 0 01 per cent 
excess acidity between acidities of 0 17 and 0 00 per 
cent and 0 010° C for acidities ranging from 0 14 to 
0 17 percent lactic acid When the cryoscopio method 
is used for the determination of added water in milk, 
it can be applied with accuracy only when the samples 
are quite frosh 

Paris 

Academy of Sciences, Feh 2 5 —The president 
announced the death of M J Boussinesq - Charles 
Rlchet Some statistics on the mortality and age of 
election of members of the A< ademy — L Cayeux 
Typical calcispheres are Algie - -Henri Villat A prob 
lem of hydrodynamics — Guido Castelnuovo was 
Elected corrcspondant for the Section of Geometry in 
the place of the late Luigi Bianchi Paul Delens The 
differential geometry of spheres and groups of torsors 
—Marcel Vasseur Deformable surfaces with per 
raanent conical network — Bertrand Gambler Quad 
ratio solutions of Moutard’s equations —Alexandre 
Ghika The analytical prolongation of a givon funo 
tion by its development in Taylor’s series — D Pom- 
peiu A geometrical form of the fundamental theorem 
of Cauthy —Alex Froda The relative maxima and 
minima of functions of real variables — Z HorAk The 
conditions of validity of Hamilton’s principle — D 
Iwanenko Two remarks on Dirac’s equation — G 
Ribaud and S Nikitine The realisation of the black 
body at the melting point of palladium by the tube 
method — H Pelabon The electronic theory of bad 
contacts — Jean Lecomte The elimination of diffused 
radiations m an infrared spectrometer — Paul Bary 
and JosA V Rubio Observations on colloidal solu 
tions of alumina and chromium oxide and their do 
siccation — F Bounon and E Rouyer The deterimna 
tion by the boiling )ioint method of the molecular 
equilibria of resorcinol in solutions of lithium chloride 
— A Chritien and E Cornec The equilibria between 
water, sodium nitrate, and sodium chlonde — Albert 
Roux and Jean Cournot Combined influences of 
velocity of deformation and of temperature on the pro 
duction of cold hardening — B Bogitch The reduo 
tion of fused silicates by carbon monoxide Silicates 
of copper Motallie copper is produced when the 
carbon monoxide amounts to 3 per cent of the gas 
mixture , when the percentage reaches 20 per oent 
the reduction of the oopper is complete — Mile M 
Pernot The system mercuric iodide, potassium iodide, 
and acetone — Mme Ramart- Lucas and Mile Amagat 
The comparative stability of Isomers according to 
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their absorption spectra Ally! and isoallyl denva 
tives of the benzene senes The absorption curves 
and thermal stability of these compounds are in agree- 
ment with the rules laid down by the authors m earlier 
communications — A Michel-LAvy and Gaston Grenet 
The relation between the increase of the magnetic bus 
ceptibihty of certain heated rocks and the modifications 
which occur in certain of their mineral constituents 
— Paul Corbin and Nicolas Oulianoff Mylomtic zones 
with hercynian orientation in the massif of Mont 
Blanc — P Idrac Nome singularities of the Gulf 
Stream - H Bulsaon Measurements of the ozone in 
the upper atmosphere during the year 1928 — G 
Nicolas and Mile Agglry A Heterosponum parasite 
of Viburnum odoratwsimum — Louis Rapklne The 
r61e of froo oxygen in development — Takir Ertogroul 
The origin of the pentrophic membrane in the silk 
worm — A Demolon and G Barbier The conditions 
of formation and constitution of the argilo humio 
complex of sods The colloidal clay is a fixation factor 
of the humic colloids of soils The cations absorbed 
by tho clay, especially Ca, condition the formation of 
clay humus complex This oomplex can be repro 
ducod starting with its constituents — Georges Lak- 
hovsky Explanation of tho therapeutic effects of 
open oscillating circuits on the organism of living 
beings d Arsonval Remarks on the preceding com 
munication lho application of Hertzian waves in 
therapeutics and their bactericidal action was utilised 
in H ran< e nearly forty veal's ago — P Lecomte du 
Nody Tho rotatory power of serum as a function of 
the tomperaturo l<iom a study of the rotatory power 
of normal horse serum for temperatures varying 
between 0° C and 70“ 0 it ir concluded that up to 
50° 52° C only very small < hangos oocur in the 
chemical nature of tho serum protemn for a time of 
heating of about two hours At 55° C a change is 
noted after twenty minutes heating and abovo 59° 0 
chango is very rapid Maurice Fontaine The m 
creoso in tho oxygen consumed hy marino animals 
under the influence ot high pressures Its variations 
as a func tion of the duration of the compression The 
oxygen consumed by Pteuroncctes platesaa under pros 
sures of 100 kgm increases during the compression 
to a maximum, then dimmishos, but remains for 
several hours above the normal consumption — P 
Thomas, A Gradmescu, and Mile R Imas The 
utilisation of the pontoses in the animal organism - 
Mile Andrde Courtois The small proportion of 
cholosterol in tho fatty matters from the clirvsahds 
of 1 epidoptera 

Geneva 

Society of Physics and Natural History, Dec 20 — 
R Bach and A Schidlof The allotropic states of 
iron It is generally admitted, from earlier researches, 
that iron has four allotropic varieties, o, p, 7 , 8 , and 
is characterised by the same crystal network for a, p, 
8 (centred cube), and another face centred cube for 7 
The authors find confirmation of these views from 
the study of the variations of the constant of the 
crystal network m the neighbourhood of the trans 
formation points of the different varieties — L 
Reverdin Faunistio study of the station of Sumpf 
(Zoug) , the Bronze Age (2) The author completes 
the results of tho exoavations of 1920 by those of the 
years 1027 and 1028, obtained at two new places 
The numencal proportions of the different species 
vary from one field to the other, but the sheep pre 
ponderatee Taken as a whole, the descending order 
is sheep, ox, dog, pig, horse J Favre has determined 
the molluscs Those of the archeological layer are 
characteristic of aquatic deposits without exception 
The presence of Valvata ptamnahs, var antvpia. 
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show* that it was a lake and not a marsh — F 
Bmttelli The relation between the voltage and 
the duration of the stimulation in the production of 
convulsions Continuous current ana alternating 
current (frequency, 45), with the voltage rising from 
10 to 80 volts, were applied to the frog For the 
lower voltages the action of the alternating current 
is much more prolonged, but the durations teftd t-o 
equality starting from 45 volts 

Rome 

Royal National Academy of the Lincei, Dec 2 — 
Gmo Fano S Lie’s representation of the linear 
element of the plane on dotted space — L Cambi 
Umvalent iron, cobalt, and nickel, and mtrosothio 
salts reply to W Manchot — A Palatini Constant 
tensors associated with bmary and ternary varieties — 
Marta Pastor! Noteworthy identities relating to 
derived tensors — C Burall-Forti A question con 
cerrung elastic films — E tech The asymptotic 
correspondence between two surf aoos — G Vranceanu 
The equations of the problem of two bodies of variable 
mass Levi Civitk has recently considered the prob 
lorn of the motion of a body, the mass of which 
vanes as the result of the fall of meteontes on to it 
(astronomical case) and arrives at the conclusion that 
^(mii) = F should be taken as the fundamental law 
The equations of the problem of two bodies of variable 
masses, whioh is of astronomical interest, are now 
considered — E Gugino A new interpretation of 
Gauss’s principle of minimum contraction — B Finn 
The singularity of dynamic actions m the pioblom of 
the plane strip — R Serim Symmetrical doforma 
tions of an elastic strip — D Graft! The theory of 
the transmission of heat by convection — Stefano 
Lodovico Straneo Application of the functional 
method to the study of the cooling of a bar -A 
Occhialint The effect of resistance on a spark 
spectrum A method is described which allows of 
the classification of the lines emitted by an element, 
and is based on their behaviour when n resistance is 
inserted in the disc hargo circuit Use is made of low 
voltage spark spectra, and, if the resistance is suffici 
ently high, the spectrum lacks tertain lines, wheroas 
if the resistance is diminished those lines appear 
adherent to the cold eloctrode in groups at definite 
values of the resistance • M Kahanovicz Clastic 
constants in relation to tlio periodic system of the 
elements Elasticities of form, volume, and tension 
are progressive functions of the atomic number The 
relationships are simple proportionalities, and the 
product of the modulus with the atomic number 
constitutes a constant characteristic of the group 
Various conclusions arc drawn concerning the mutual 
relationships between the different def on nations — 
G Bargellini and Lydia Monti 2 5 Dichlorophoneti 
dine The dichlorophenetidme obtained by Reverdm 
and During by treating phenacetm, in acetic acid 
solution, with nascent chlorine and hydrolysing the 
resulting dichlorophenacetm, is the 2 5 compound — 
R Altschul A new procedure for staining glial colls 
Weigort's method for revealing the marginal gha, the 
fibrous gha, and their relations to the vessels may bo 
greatly sunplified and rendered more cortam in its 
results — C Ruiz The fauna of the Jurassic volcanic 
tufas of Roccapalumba, Sicily — Constantino Gorino 
Thermobiosis and microbic dissociation By thermo 
biotic culture is meant, not adaptation of organisms 
to high temperatures, but treatment to ascertain if 
some of the cells are more or less thermophile This is 
done by subjectmg the cultures, suddenly and as 
soon as they are inoculated, to temperatures ranging 
from 50° to 70°, the daily re inoculation of each 
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culture being made at its own speoial temperature 
In this way a mesophile species of the Subtxhs group 
has been dissociated into a strain showing transitory 
thermo tolerance and another exhibiting lasting 
thermo tolerance — G Teiti Dragone Fluorescence 
of vegetable juices in filtered ultra violet rays The 
experiments on the effects of the rays from a Hanau 
lamp, after passage through a uviol filter, on the 
latex from plants of various families, have now been 
extended to the resinous substances of a number of 
Conifer® and to the essential oils of the pericarp of 
various Citrus sixjcies The resins exhibit fluoresccnoe, 
which is usually blue, but sometimes greenish or 
brownish These substances, then, protect the parts 
of the organism producing them from harmful, 
tm isible radiations by converting these latter into 
harmless radiations of greater wave length Similar 
results are obtainod with the oleiforous glands of 
Cttrus —N A Barbleri Physiological culture 
results and applications Ihe author has previously 
shown that it is possible to separate, from vegetable 
tissues, the soluble and insoluble salts existing pro 
formed therein Those salts as a whole, constitute 
tho physiological fertiliser, which is the saline nutn 
ment most suitable to, and most readily assimilable 
by, a plant Various crops, when fertilised on these 
lines, give favourable yields in comparison with 
similar crops to which the fertilisers commonly used 
are appliod — V Bambaciom Contribution to the 
embryology of Liltum candidum L Various obBerva 
tions are recorded of mterost not only as regards 
tho development of the feiminlo gametophyte 
which, perfectly identical with that of FrUiUarui 
persica, follows the Euphorbia dulcts type and oxplams 
m the simplest maimer tho increase in the number 
of chromosomes ui tho nuclei of the chalazal region, 
but also oil account of a number of anomalies, some 
not previously described 
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Co-education. 

S CIENCE does not give a clear lead on the ques 
tion of 00 education The physiological and 
psychological differences between the sexes are not 
‘ significant enough to determine whether the 
sexes should preferably be educated together or 
apart When in 1922 the Consultative Committee 
of the Board of Education was preparing its valu 
able rejiort on Differentiation of the Curriculum 
for Bovs and Girls respectively in Secondary 
Schools it wisely consulted a distinguished 
medical man tho late Dr J G Adanu on the 
anatomical and physiological differences between 
the sexes Dr Adanu classified those differences 
under four headmgs — (a) rate of grow th (6) date 
of adolescence (c) anatomical age and [d) after 
puberty the composition of the blood — and gave 
the Committee all the information available on the 
interrelationship of tho internal seditions and 
the essential and secondary organs of sex for as 
he saul obviously it has a profound bearing upon 
the problem before the Committee 
Tho lower proportion of red blood corpuscles in 
women has been established by seveial workers 
Dr Adami discussed at some lingth recent work 
on the calcium metabolism of the body referring 
especially to Blair Bells conclusion that with the 
onset of puberty the calcium metabolism in the 
female becomes unstable wh< re as m the male it 
remams comparative ly constant 11k commits e 
observes that at that time Blair Bells views had 
not bet n generally accepted by physiologists but it 
appeared possible that the greater nervous oxcita 
bility of the feminine sex might be ascribed to a cle 
heicncy in calcium If tho Committee showed a 
disposition to study ite problem in the dry light of 
science its recommendations stressed the need 
foi further inquiries rather than tho value of results 
already attained 

It must lie rtmombered that the (-onsultative 
Committee was not concerned directly with the 
question of eo education Evidence on this ques 
tion was however received and a digest is given 
in an appendix The questions considered refer to 
the relations between boys and girls in mixed 
schools — whether, for example, boys tend to take 
a preponderating part m the social life of the school 
— the danger of overpressing guls and not pushing 
boys forward sufficiently, the relative failure to 
meet the individual needs of some girls, and, finally, 
staffing difficulties These last appear to be the 
most senous, for the position under which mixed 
schools are, with some exceptions, under the control 
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of head masters, does not appear to offer a final 
solution Women’s education has already suffered 
too much from ‘ man made ’ curricula, and a state 
of things in which all the responsible appointments 
m secondary education are held by men would not 
be acceptable to women under present social and 
political conditions 

Originally, in Great Britain, as in the United 
States, the establishment of mixed secondary 
schools took place without much premeditation 
The geographical distribution of these schools 
in England is curious Buckinghamshire, Derby 
shire, Durham, Gloucestershire, Hampshire, Lanca 
shire, Middlesex, Suffolk, Wiltshire, and the West 
Riding appear to like mixed schools , Kent, London, 
Northumberland, Staffordshire, Surrey, and War- 
wickshire appear not to like them Lancashire has 
thirty three mixed schools and thirty eight boys’ 
schools under the county authority , London has 
three mixed Bchools compared to forty boys’ schools 
Mr R F Cholmeley, m his chapter on the boys’ 
day Bchool, contributed to “ The Schools of Eng 
land,” edited by Prof Dovor Wilson, remarks that 
the origin of most of these mixed schools is due to 
convenience, including financial convenience , but 
he adds that “ the interesting thing about them is the 
growth of a belief m them on educational grounds, 
and the remarkable success of their work ” He 
regards the growth of the mixed school as one of the 
most striking developments in day school educa 
tion The proportion of mixed schools to boys’ 
si bools is almost exactly seven to eight, and the 
number of boys educated therein as two to five 

If the growth of the mixed school has been 
without premeditation, tho samo may be said of 
the growth of the girls’ secondary school and 
college The pioneers of women’s education saw 
the nakedness of tho land and established new 
schools and colleges for girls and women, making, 
at tho same time, a reasonable claim to a small 
share of educational endowments The University 
of London was an early convert to co examination, 
admitting women to all examinations in 1878, with 
the significant reservation that “ no female graduate 
of the said University shall be a member of Con- 
vocation of the said University, unless and until 
such Convocation shall have passed a resolution 
that female graduates be admitted to Convocation ” 
Here we see obtruding the old and difficult 
question of control, a question of much contro- 
versy also at Oxford and Cambridge In London 
Una question has advanced a distinct stage under 
the new statutes which grant official membership 
of the Senate to the heads of several women’s 
No 3102, Vol 123] 


colleges, an ‘ ability ’ accorded to women which 
will be generally approved, as it seems desirable to 
ensure the inclusion of women on the governing 
bodies of universities 

In the British universities generally, co education 
prevails and is unavoidable m the case of snbjeots 
studied by a small number of students Oxford, 
Cambridge, and London, partly owing to their 
collegiate organisation, present some special 
problems 

The question of medical co education m London 
has been widely discussed m consequence of the 
decision of several medical schools in future to 
exclude women students, a reversal of the policy 
adopted during the War The usefulness of the 
Report of tho Committee of the Senate of the 
University of London on this subject is, however, 
reduced, because it was not found possible to state 
specifically the reasons which led the medical schools 
m question to this decision , nor is there any re- 
port by the Faculty of Medicine, the advice of which 
we should have expected the Senate to seek on con- 
stitutional grounds The committee states 11 We 
are unable to see any valid argument on the merits 
against the provision of co education in medicuio 
The pre possession of the University is in favour of 
such co education ” Seoing that a largo majority 
of the existing colleges of the University are urn- 
sexual, and that seven medioal schools have recently 
expressed a preference for uni sexual education, it 
is difficult to see on what evidence this ' pre- 
possession ’ is based Statistics appended to the 
Report indicate that there is at prosont no diffi- 
culty in women undergraduates obtaining medical 
education , for whereas m 1920-21 the London 
School of Medicine for Women had 447 full time 
studonts, that number had fallen in 1920-27 to 297 
Tho throwing open of tho other medical schools to 
a ‘quota’ of women would tend to reduce the 
success and efficiency of this well organised school 
for women Apart from this, is not the ‘ quota ’ 
system inherently objectionable ? The University 
would do well to ensure that all special courses, 
especially those by research workers at the spear- 
head of knowledge, should be equally available for 
men and women At the moment, no further 
action on the part of the University appears to be 
demanded 

Since the publication of the University of 
London Report, an important opinion on the 
question of medical co education has been pro- 
nounced by Dr Louisa Garrett Anderson, who, at 
a meeting held at the London School of Medicine 
for Women on Mar 21, said that a medical school 
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for women alone had enormous advantages over a 
co educational school Where women held the 
professorial chairs, she added, women learned to 
trust women , but where there was oo education 
it had been found that the most important work 
was done by men As the Senate Committee, 
though in its nature a lay committee, did not 
attempt to quote expert opinions for and against 
medioal co education, this professional opinion by 
a leading woman doctor comes at a convenient 
moment and should carry great weight 
The general tendency of co education is towards 
creating large institutions Co educational second- 
ary schools of 6000 pupils are not uncommon in 
the larger American cities Co-education also 
facilitates a preponderance of one sex or the 
other in the teaching staff, whereas with separate 
schools there is a natural tendoncy towards an 
approximate equality In some of our co educa 
tional colleges, women do not appear to have 
obtained a fair proportion of the staff appoint 
inents Nor can co education offer much on 
couragement to specialisation on sex lines which 
may be desirable in certam subjeots, e g medicine 
In higher education, which demands consecration 
and dedication, tho presence of the other sex may 
act as a distraction Frank R Arnold, in an 
article “ The Mating Season of Co education ” 
(Scribner's Magazine, June 1926), refers to “ co 
educational oalf love,” and argues that the finest 
type of woman is not likely to be produced by co- 
educational institutions Such women “ need years 
of meditative acquisition, mental brooding as well 
as physical, and the fault of co education is that it 
awakens tho mating mother instinct too early ” 


The Planetesunal Hypothesis 

The Two Solar Families the Sun's Children By 
Prof Thomas Chrowder Chamberlin (Umver 
sity of Chicago Science Senes) Pp xxii+311 
(Chicago University of Chicago Press , London 
Cambridge University Press, 1928 ) 12s 6 d net 

T HIS book, which appeared on the author’s 
eighty fifth birthday, and less than two 
months before his lamented death, is a summary of 
the well known planetesunal hypothesis of the 
origin of the solar system which, with the collabora 
tion of Prof F R Moulton, he developed during 
the last thirty years While the greater part of the 
book is a restatement of previously published re- 
sults, some new material is included, and the whole 
forms a compact and useful aocount of a hypothesis 
whioh, whatever may be its ultimate fate, must ta&e 
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high rank among the generalisations which have 
stimulated and elucidated geophysical research 
during this century 

The “ two solar families ” are, m broad terms, the 
planets and the comets The former class includes 
the major and minor planets and their satellites, and 
the latter the chondruhtes, comets, and meteorites 
In ‘ the grey beginning of years,” a star passed near 
the sun, and by tidal action, aided by propulsive 
forces m tho sunspot zones, drew forth a succession 
of ‘ bolts ’ from the near and far sides of the sun 
These bolts rapidly cooled and were largely disinte 
grated into a multitude of planetesimals ’ which, 
m the course of long ages, w ere grad ually reabsorbed 
by the residual nuclei of the bolts, forming the 
planets The cometary family owed little, if any 
thing, to the passing star It arose from material 
ejected from tho sun in the manner of the eruptive 
prominences which are even now frequently ob 
served The hypothesis is extended in an ingenious 
way, without excess of purely ad hoc assumptions, to 
explain many dotails of tho present solar system 
Prof Chamberlin’s account is not distinguished by 
marked clearness of expression, but it is in the mam 
free from ambiguity, and the meaning is larely ob 
scure to the careful reader A bountiful provision of 
good diagrams and illustrations, and excellent pro 
ductive work on tho part of tho publishers, make up 
a worthy conclusion to the author’s long series of 
contributions to geology and allied sciences 

The publication of the book has seemed to Prof 
Moulton a fitting occasion to direct attention to 
certain matters connected with the planetesunal 
hypothesis and its reception among astronomers 
Ho has accordingly issued a pamphlet entitled 
“ The Planetesunal Hypothesis,” in which several 
important points are raised It is made up of two 
distinct parts, which may be described succinctly as 
constructive and destructive They are not en 
tirely unrelated, for tho instruments forged in the 
former are used os weapons in the latter, and m fact 
were clearly designed for that end, but the division 
is nevertheless a convenient one 

Iu the constructs e part a sharp line is drawn be 
tween hypotheses of the Laplace type and those of 
tho planetesunal type The gap between these 
different genera of intellectual constructions is as 
profound as that between different genera of living 
organisms, and as difficult to bridge ' ’ The character- 
istics of the genera are described by examples instead 
of speoifio statements, but it is clear that the typical 
feature of the former is the idea that the evolution 
of each oosmio mass is free from extraneous influ- 
ences and consequently can be traced out rigorously 
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from a few fundamental principles in a statement of 
great simplicity If mtra atomic sources of energy 
are ignored, these hypotheses require a cosmic tune 
scale of tens of millions of years Hypotheses of the 
planetesimal type, on the other hand, regard the 
stars as mutually related objects, the evolution of 
each depending in part upon the others The 
simplicity of the former type does not exist, so that 
some parts of the planetesimal hypothesis may be 
accepted and others rejected The timescale re 
quired here is of the order of thousands of millions 
of years 

Later in the pamphlet another classification is 
advanced which distinguishes hypotheses which are 
expressible in formuloe from those which are not 
Prof Moulton well explams the character of a 
‘ formula ’ or ‘ law of Mature,’ and although he 
does not actually state that this classification is a 
restatement of the former one, it may fairly be in 
f erred that that is so The Laplacian theory and 
the Genesis account of creation are cited as examples 
of hypotheses expitssible by simple formulae, and 
tho planetesimal hypothesis as an examplo of the 
other kind 

So much forthe constructs e hide of the pamphlet, 
now for the destructne side This originates m the 
relations between tho planetesimal hypothesis and 
the views of bir James Jeans and Dr Harold 
Jeffreys on the origin of the solar system, which are 
mainly contained in ‘ Problems of Cosmogony and 
Stellar Dynamics ” (1919) of the former and “ The 
Earth ” (1924) of the latter Tho thoones of Jeans 
and Jeffreys both invoke a passing star to produce 
tho planets from tho sun by tidal action, but the 
conditions of tho process and the subsequent de 
velopments differ in the two thoones, as does each 
of them from the planetesimal hypothesis 

Prof Moulton first protests against tho frequent 
ascription of the assumption of a passing star, and 
the proof of the invalidity of Laplace’s hypothesis, 
to Jeans instead of to the prior work of Chamberlin 
and himself Further, although the time scale of 
cosmic processes has lately been greatly extended 
through the discovery that mtra atomic energy 
might be available for stellar radiation, no adequate 
acknowledgment has been made of the fact that 
this possibility was urged by Chamberlin nearly 
thirty years ago 

This, however, is not all Prof Moulton goes on 
to denounce the methods of Jeans and Jeffreys in 
claiming credit by implication for Chamberlin’s 
work He complains that these writers give the 
impression that the idea of a passuig star and allied 
conceptions are mainly due to British workers, and 
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that they do not fairly indicate the date of birth of 
the planetesimal hypothesis, so that priority is 
likely to be wrongly assigned He gives a history of 
the development of that hypothesis and compares 
it with the later work of Jeans and Jeffreys, 
concluding that the ‘ tidal theory ’ of these writers 
is identical m overy essential concept with the 
planetesimal hypothesis and that the former is an 
abortive attempt to put the latter into a formula 

From the point of view of scientific history and 
general principles, Prof Moulton’s pamphlet has 
much importance and some justification There 
seems to be no doubt that due acknowledgment 
has not generally been given to the work of Prof 
Chamberlin and himself with respect to the assump 
tion of a passing star, the criticism of Laplace’s hypo- 
thesis, and the realisation of the factors determining 
the cosmic time scale The planetesimal hypothesis 
is clearb entitled to very serious consideration, yet 
it has rarely been considered seriously outside the 
works of the authors themselves It is easy to find 
reasons for this, but difficult to find excuses We 
hope tho pamphlet will make it unnecessary to look 
for them m the future 

Very pertinent also are Prof Moulton’s remarks 
concerning the significance of formulas A mathe 
matical statement undeniably carries with it an air 
of authenticity which does not usually accompany 
general descriptions, although tho latter may in 
volve greater imaginative insight and approach 
more nearly to the actual happenings of Nature In 
tho attempt to reconstruct cosmic history, the m 
quirer may be actuated by either of two motives 
he may believe that something actually occurred in 
pre human times, and seek to discover what it was, 
or he may be concerned to weld together observed 
phenomena into a consistent logical scheme, and 
introduce the past as a useful parameter without 
necessarily assigmng to it the dignity (or indignity) 
of actuality Usually, perhaps always, the two 
motives are mixed, but on the whole the former pre 
dominates in the descriptive, non mathematical 
theorist, and the latter in the mathematical physicist 
So long as our knowledge is partial, at least, the two 
motives will urge the inquirer along diverging paths 
We are glad that Prof Moulton has had the courage 
to insist that one is not inevitably more valid than 
the other 

Having made so dear a distinction, however, 
Prof Moulton most surprisingly fails to preserve it, 
and as a result we have his vigorous cntioism of 
Jeans and Jeffreys which his own general principles, 
if properly applied, would discredit The starting- 
point and sole sanction of the attack is the assump- 
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tion that the ‘ tidal theory ’ of these writers is 
merely a ram attempt to formulanse the plane- 
tesunal hypothesis and consequently is separated by 
a profound gap from hypotheses of the Laplace type 
It is difficult to understand how such an assumption 
could be made, for there could scarcely be a more 
typical example of the Laplacian type of hypothesis 
than the tidal theory It has, in common with the 
planeteeimal hypothesis, the assumption of a passing 
star as the origin of the whole process, but the sub 
sequent development is so profoundly different in 
the two lmes of thought that the bodies which give 
the name to the hypothesis of Chamberlin and 
Moulton do not exist in that of Jeans and Jeffreys 
Extracts from prefaces will perhaps make this 
clear Jeans writes ‘ ‘ The present essay is primarily 
an attempt to follow up a line of research initiated 
by Laplace and Maclaunn, and extended in various 
directions by Roohe, Lord Kelvin, Jacobi, Pomoar^, 
and Sir G Darwin ” Prof Moulton’s examples of 
the Laplacian type of hypothesis are the works 
of Laplace, Helmholtz, Sir G Darwin, and Lord 
Kelvin Jeans continues When a firm theoreti 
cal framework had been constructed, it seemed per 
missible and proper to try to fit the facts of obser 
vational astronomy into their places ” Chamberlin, 
on the other hand, was led to theoretical discussion 
by a desire to explain geological facts “ We may 
make the vestiges of the genetic events serve as 
our guide All the peculiarities of the planetary 
system should serve as system pointers to 
the true interpretation " 

Again, Jeffreys writes “ Quantitative com pari 
son of theory with fact has always been the mam 
object of the book ” Clearly it is the ‘ formula ’ 
type of theory that is attempted here 

Prof Moulton’s attack on Jeffreys’s * tactics ’ is 
regrettable and, it appears to us, without justifies 
tion It u unfortunate that Jeffreys does not give a 
speciflo date to Chamberlin and Moulton’s work, 
but the character of his discussion of it is not fairly 
indicated in the pamphlet After very favourable 
mention m Chap n jt is discussed in an appendix 
of seven pages beginning “ The Planetesimal 
Hypothesis was historically the parent of the Tidal 
Theory It was invented by T C Chamberlin 
and F R Moulton in the early years of the present 
century, and detailed accounts of it may be found 
in ” (three souroes) Since Prof Chamberlin gives 
19 references to original papers on the hypothesis, 
excluding ite exposition in books, Jeffreys’s date is 
perhaps as specific a one as could conveniently be 
given, and should certainly mislead no one in th^ 
matter of priority The historical importance of 
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the hypothesis is again emphasised at the end of 
the appendix 

We are convinced that Prof Moulton’s charge of 
national jealousy is unfounded, and the foregoing 
quotations appear to us to be strong evidence on 
this point It will nevertheless be appropriate to 
examine the matter more generally An analysis 
of the personal references in the indexes of the books 
here considered reveals the following percentage 
figures 

Kefetenota to 

bnsllah Writer* American Writers Others. 

Chamberlin HI 55 fl 213 

Jeans 22 8 37 9 39 3 

Jeffreys 58 6 IS 8 24 6 

Prof Chamberlin s book has been included not 
in order to criticise his neglect of non American 
work, but to show the inevitability of an apparently 
undue emphasis on the work of one s own country 
men m any original investigation We do not com 
plain of Prof Chamberlin a tactics we go to 
his book for an account of the planetesimal hypo 
thesis which wets indisputably made in America 
But we do thmk that Sir James Jeans and Dr 
Jeffreys are entitled to a similar consideration 
Their theories are as original as Prof Chamberlin’s, 
and we hope that Prof Moulton’s just objection to 
a general neglect of Prof Chamberlin’s work will no 
longer be weakened by an unjust attack on the work 
of others H D 


The Study* of Corals 

Catalogue of the Madreporarxan Corale in the British 
Museum ( Natural Exstory) Vol 7 A Mono 
graph of the recent Meandrotd Astrcetdce By 
Prof George Matthai Pp v + 288 + 72 plates 
(London British Museum (Natural History), 
1928 ) n p 

T HE existing oorals are the most unsatisfactory 
group of the animal kingdom from a system- 
atic point of view They are accursed m that they 
have supposed ancestors and relations so far back 
as the early Cambrian, the play of stratigraphers, 
who care not for life Their most prominent feature 
is an exo skeleton of carbonate of lime, wluoh is 
neither for protection nor for musoular attach 
mente, both of which are reflected m those of 
vertebrates and arthropods There are radiating 
plates (septa) from centres, over whioh he the 
mouths (stomodcea) of the anemones (polyps) that 
are seated upon them Other structures are central 
columns (columella) and surrounding walls, all free 
edges toothed perhaps, and the skeleton (corallum) 
goes on perpetually thickening so long as the 
pi 
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anemones live There is immense venation in the 
size and height of septal teeth, and the septa vary 
in length, height, and thickness, as do all other 
structures, in correlation with rapidity of growth, 
with incidence of light, with water movements, 
and so on Systematy becomes worse m ‘ colomal 
or many mouthed or polyped forms, for these show 
m addition, more clearly correlated with environ 
ment, vanation in the position and rate of pro 
duction of new polyps such as to give wide differ 
ences m the coralla All modem reef budders have 
algae living and reproducing within their polyps, 
and these we judge to be the most important factor 
in their nutrition They, like the chlorophyll m 
the tree, may produce vast modifications in the 
growth form of their host 

Yet modem corals must be classified for the sake 
of the palaeontologists who have to make their 
deductions as to the fossil species from the 
analogous living forms, if for no other people 
About half a century ago their skeletons were all 
we really knew They were supposed to be internal 
beforo von Koch found them to be formations 
or precipitations outside the animals Then the 
anatomy of the polyps was partially cleared up 
by von Koch and by von Heider Fowler, Bourne 
and Duerden amongst others, while Wayland 
Vaughan, by his studies on both living and fossil 
corals, greatly ennehed our knowledge The barren 
ness and inadequacy of any systematic study based 
on oorallum alone was made clear Yet, to bring 
conviction, the attempt had to be made to bring 
order out of confusion on the old lines, and the 
Natural History Museum issued six catalogues 
dealing with eight genera Brooks and Bernard 
made confusion worse confounded The latter 
never examined scientifically even a single coral 
polyp, and yet stated that their skeletons 1 follow 
the growth of the polyps closely ’ He was unable 
to determine his species and adopted a geographical 
arrangement, for example, enumerating twenty 
four forms, whioh he termed Pontes Fiji Island, 
1-24 ” , growth forms are correlated with localities 
rather than with environments These catalogues 
were misfortunes, sheer waste of money, which 
could have been avoided if any member of the 
Museumjftaff had been sent to any coral reef for 
six mdftSns’ study of the living forms 

It was at this stage that Prof Matthai com 
menoed his researches eighteen years ago He 
made a profound study of polyps and coralla to 
gether, specialising on the massive, many polyped 
Astneidse, some of which have separate seats for 
each polyp, separate coralhtes, while others have 
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meandering valleyB with many stomodcea Of the 
former he had more than eight hundred specimens 
m the collections at Cambridge, and he examined 
the polyps of seventy five of these by sections He 
also worked over the collections of Glasgow and 
of most of the European capitals, in whioh he found 
590 colonies His results ( Trans Linn Soc , 17 , 
1914) reduced the described species by three- 
quarters, and he showed that, once the polyp form 
of a species was determined, the species could be 
recognised by coralla alone Hermaphroditism 
was seen to be a common phenomenon, and fission 
of the polyps by division through their stomodcea 
was proved not to exist, thus upsetting a mam 
character m all former classification 
Prof Matthai then extended his researches to the 
reefs of the West Indies and, e» route, exammed 
many of the Dana and other types in the United 
States His Colony Formation in Astrseid Corals ’ 
(Phil Trans RJS , 1926) Bets out two modes of 
polyp budding, inside and outside their tentacular 
rings The extratentacular budding corals have 
only a single stomodeeum withm each circle of 
tentacles, whereas the intratentacular are di , tri , 
or poly stomodeeal, the stomodcea joined to each 
other by either one or two couples of mesenteries 
The foundation of the long meandering valleys of 
the brain corals was made clear Hydnophora is 
the extreme case its monticules are isolated bits 
of coralhte walls, while the polyp surface between 
has vast numbers of stomodcea, the ‘ colony ’ being 
really a single poly stomodopal anemone, seated on 
a coral base of complicated plates and walls 
The systematic examination of the vallied 
Astrseidse was the test required for these results 
The Cambridge collections, both of these and of the 
genera previously exammed by Matthai, were given 
to the Natural History Museum, together with 
all sections, etc , for permanent reference The 
Museum at once offered to print a catalogue, 
and this has now appeared, with suoh a wealth of 
illustration that, be the system oorrect or not, we 
have a mass of information from which any 
subsequent researcher may conveniently start 
Matthai’s services were given under considerable 
personal sacrifice, but he should be satisfied with 
the results, which reflect the highest possible oredit 
on himself and on the Indian Educational Service 
to which he belongs This is a strong statement, 
but I confess that I was sceptical as to the applica- 
tion of his theoretical paper to systematy As a 
result, I have been testing his methods and con- 
clusions as to the species of his corals off and on, 
since I first learnt them, more than a year ago I 
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find they work with comparative ease, and I have 
no advantage over any other system atist save a 
very limited acquaintance with corals as living 
org&msma 

The seoret expounded by Matthai is first to 
study the polype, none of which have directive 
mesenteries, to determine how they form fresh 
mouths, and this gives the elue to valley formation, 
etc He finds the same methods m quite diverse 
colonies , these form a genus to be further divided 
into species on other anatomical characters The 
mesenteries joining stomodoea, the varied forms of 
nematooysts, and the number of pnnoipal mesen 
tones are some of the accessory characters of his 
polyp key Those chosen for the skeleton key are 
septal margins toothed or not septa thick or thm 
columella present or absent, and lamellar, dense 
or trabecular, etc these unfortunately, bear a 
minimal relationship to the growth methods of the 
polyps, with which the mesenteries of the first key 
are concerned Each key will help the systematiat 
to name, but the corallum key gives no clue to the 
phylogeny of the group, as to which the author 
rightly speculates The interesting fact appears 
that of the 28 genera described, 16 are confined to 
the Indo Pacific and 12 to the Atlantic their 
centres respectively m the East and West Indies 
Ton of the genera are monotypio, while 10 others 
have 2 species each Of the more abundant brain 
corals the Indo Pacific Caelorta has 4 species (2 
new) in place of 10, and the Atlantic Moeandnna 
3 m place of 28 Mussa of the West Indies — it is 
a pity that Matthai could not obtain polyps — is 
stated to be monotypio, whereas its supposed Indo- 
Pacific forms are placed in three species of Lobo 
phylha, which would be easier to follow were their 
numerous figures less scattered in the plates 

In conclusion, we congratulate the Directors and 
the Keepers of the Natural History Museum that 
have been concerned on their bravery and scientific 
acumen in recommending the publication of this 
catalogue, after six previous quite disastrous 
volumes The refigunng by photographic methods 
of a large number of ‘ type specimens ’ in many 
museums is of immense value, and only made pos 
sible by the recognition that science is international 
This shows a healthy spirit in zoological science, as 
does the oo operation of directors and collectors 
with a real worker On the whole, I am disposed 
to oonsider that the method here sketched is almost 
the last word so far as the anatomy of ‘wild’ 
species is conoemed, and for the next advance I 
look to experiment and to a study of the whole 
physiology of coral polyps, particularly to that 
No 3102, Vol 123] 


of corallum formation That many Bpecies are 
adapted to wide changes in salinity, in temperature, 
in currents, m mud content of the water, m light, 
in phosphate content (especially in connexion with 
the commensal algee), etc , is certain All these are 
felt by the living polyps and are reflected in the 
growth of large colonies We must know here 
more about our living beasts before we study 
further their systematy 

J Stanley Gardiner 

The Origins of European Culture 
The Moat Ancient East the Oriental Prelude to 
European Prehistory By Prof V Gordon 
Cbilde Pp xiv + 258 + 24 plates (London 
Kegan Paul and Co , Ltd , 1928 ) 15a net 

A NEW book by Prof V Gordon Childe is always 
welcomed by students and the volume 
under notice has special value as it carries the 
history of European cultures as described m his 
Dawn of European Civilization” (1925) to their 
origins in the ancient East for the whole chronology 
of prehistoric Europe ultimately rests on syn- 
chronisms with the historical cultures of Babyloma 
and Egypt The book begins with a reconstruction 
of the culture of the then thickly populated pleasant 
grass lands of northern Africa and southern Asia 
of late palaeolithic times Firm ground is reached 
in the description of the culture recently found 
at Badaria, south of the Fayum Culturally, the 
immigrant Badanans were a whole stage removed 
from the savagery of the Capstan hunters , they had 
mastered all the arts that are usually termed 
neolithic, and m addition they were acquainted with 
oopper The Badanans may have been autooh 
thonous in the Nile valley or somewhat farther east , 
the modern Hadendoa appear to have relations 
with this ancient stook They were the founders of 
Egyptian agnoulture Later, the first pre dynastic 
culture arose m Upper Egypt from this basis and an 
infiltration of Getulian elements from the west 
The First Dynasty of Babylon can be fixed at 
2196 B c , but long before this there are written 
records of kings of various cities that date- back to- 
an event termod the Flood, and even earlier The 
First Dynasty of Ur dates from before 3000 B o , 
and belonging to a penod some 600 years earlier are 
the royal tombs excavated by Mr C L Woolley 
Those who have seen his exhibitions m the British 
Museum will recognise that this very nch and 
mature civilisation must have had a long history 
behind it Gordon Childe discusses the character 
anti affinities of the first and second prediluvud 
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cultures, the former is mainly revealed from 
excavations at Susa (S I ) and at al’Ubaid, the 
latter is that of Susa II and of other sites 

As we have the first account in book form of the 
Badanan culture, so also we have that of the 
InduB civilisation We find thanks to work of Sir 
John Marshall on the now impoverished banks of 
the Indus a brilliant civilisation in touch at once 
with the prediluvial villages of the Iranian plateau 
and the nascent city states of Babylonia, and the 
Arabian Sea was ploughed by dhows freighted with 
the stuffs of Sindh consigned to Babylonian river 
towns Thus the civilisation of Sindh was ahead of 
that of Sumer About 3000 b o a catastrophe over 
took the cities of the Indus basm Gordon Childe 
thinks it is a legitimate deduction that the r61e 
of the mantime peoples of Arabia was to act as 
intermediaries between Egypt Mesopotamia and 
India 

This book should be of definite interest to tho 
non specialist reader as it is pleasantly written 
copiously illustrated and will enable him to place in 
their historical setting the discoveries that are 
continually being noticed in the daily Press 

A C H 


Our Bookshelf 

Morpheus or the Future of Sleep By Prof D F 
Fraser Hams (To day and To morrow Senes ) 
Pp 94 (London Kegan Paul and Co , Ltd 
New York E P Dutton and Co , 1928 ) 2s 6 d 
net 

A number of emment men of science have contn 
buted to the admirable senes to which this little 
book belongs, and suooess has attended their efforts 
varying with their abihty to cast aside professional 
restraints and Bpoak their adventurous and un 
guarded minds If the unsophisticated reader is 
willing to add Dr Fraser Harris's name to the list, 
it will be for reasons which are unfortunately con 
cealed from the specialist No subject could offer 
a greater opportunity for daring and ingenious 
speculation founded m scientific fact but Dr FYaser 
Hams prefers to follow (rather lamely) the story of 
the journals On p 11 expectation is aroused by 
the statement that comparatively few people could 
.tell us exactly what it is that makes us sleepy and 
finally permits us to go to sleep ’ Gall, Mosso, Pupin, 
Claparede, Ramon y Cajal, Duval, Howell, Conat, 
and Pavlov did not claim to do more than suggest 
tentatively, and while the author gives some acoount 
of their work, it is for the moat part shorn of those 
honest doubts and reservations which somehow 
constitute a real contribution to the subject 
Finally, he takes refuge in that disastrous propensity 
of physiologists confronted with conflicting streams 
of evidenoe, the ‘ omnibus ’ theory Thus we have 
the absurdity ‘ types ’ of sleep (p 28) Par 
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ticularly it is confusing to see Pavlov taken into 
the omnibus First among physiologists he seems 
to have broken with the earlier inactivity theories 
completely There is still the problem of Bleep 
Some serious errors are made The granules of 
Nissl are scarcely ‘ rod like ’ and they oertainly 
are not to be found in the nuolei of nerve oells in 
any circumstances, as Dr Fraser Hama implies 
(p 25) The dream does not appear to have a 
very respectable biologioal ancestry if all we can 
say is that we are entitled to assume that certain 
animals for instance the dog, can dream ’’ For 
many animals the dream is a most important pro 
tective mechanism The speech centres in the 
frontal lobes does some injustice to several 
workers and it is to be doubted whether insistence 
upon the hallucinatory character of dream images 
is to be commended even in a popular work 
Several passages suggest that Dr Fraser Hams has 
not observed the mamas associated with low blood 
ressure Whether there seems no reason to 
oubt that information is conveyed telepathic 
ally or directly to the brain without having been 
communicated through any of the sleeper s organs 
of sense (p 77) is a matter of opinion as is also 
the statement that some dreams are the expres 
Sion of ancestral memories is an attractive theory ’ 
(p 78) 

The future of sleep is discussed m sixteen pages 
Evidently its Becunty will depend largely upon 
social and political agitation for the suppression of 
its prohfio modem enemies 

Elements of Alternating Currents and Alternating 
Current Apparatus By Prof J L Beaver 
Second edition Pp xm+393 (New York, 
London and Toronto Longmans Green and Co , 
Ltd 1928) 18* net 

This book is written mainly for the benefit of those 
commencing the study of alternating currents 
The numerical examples are numerous and a very 
fair attempt has been made to explain away the 
difficulties which every one experiences m studying 
the subject For those who nave not the benefit 
of a teacher numerous references are given to 
papers and other text books where fuller explana 
tions will be found Some of these papers, as for 
example the Bulletins of the General Eleotno 
Company of America cannot easily be obtained 
on the eastern side of the Atlantao The nomen 
ciature used is mainly that standardised in America 
Capacity is called capacitance and a condenser is 
sometimes called a ‘ capacitor ’ Possibly this is 
to prevent confusion with a steam oondenser, 
which is quite a different device It has long been 
thought desirable by electricians to standardise 
the termination ‘ or ’ to designate a piece of 
apparatus But the difficulties m the way seem 
insuperable Arrestor, startor, and divertor are 
coming into use, but exciter, damper, and feeder 
still have the ‘ er ’ termination 
Naturally, in an elementary book it is difficult, 
if not impossible, to state the theorems rigorously 
and to give their limitations We think, however, 
that a word of warning might have been added on 
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L I 66 to the formula given for eddy current losses 
p 44 it is misleading to state that the ‘ convex 
surface ' of a conductor Carnes the high-frequency 
current In a ooncentnc mam with high-frequency 
currents the current nearly all flows near the 
concave surface of the outer conductor, the cur- 
rent near its oonvex surface being almost negligible 
On p 107 the method of representing a vector by 
a complex number is attnbuted to Dr Kennelly 
Mathematicians usually attribute it to J R 
Argand (1806), but it seems to have been previ 
ouBly used by Gauss and Weasel (1797) 

L'lndxxstrxa chimxco metallurgxca del solfato dx rame e 
le mxscele cupnche funyhxcxde ed antxcrxttogamxchs 
Per E Cnvelli Pp vm + 321 (Milano Ul 
rioo Hoeph, 1928 ) 36 lire 
This is an interesting book, which can be heartily 
recommended to makers or users of copper sulphate, 
to all chemists, and, as regards some sections of it, 
to the general reader 

Part 1 deals with the development of the blue 
vitriol industry and with its marketing, methods of 
analysis and properties, and contains also a detailed 
description of its manufacture, including treatment 
of by products In Part 2, the metallurgy of 
copper, in so far as it concerns the manufacture of 
the sulphate, is considered, and in Part 3, such sub 
jects as its physiologioal effects, its mode of action 
m lime-copper sulphate pastes, its uses as an anti- 
cryptogam, and various minor applications, are 
discussed 

The book has been carefully written and, al 
though the information given must be almost ex 
haustive, is far from being a mere compilation, the 
material being dealt with in a logical and readable 
manner To the majority of readers, probably the 
most interesting portions of the book are those of 
Part 3, m which the available experimental data 
conoeming the effects of copper salts on animals and 
plants are subjected to critical examination 

No index is provided, but this lack is largely com 
pensated for by the table of contents A few minor 
misprints occur, and the first logarithm given on 

S 52 for CuSO« is actually that of the penta 
ted salt The printing is of the usual high 
. l standard 


An Atlas of Economic Geography (Text and Maps) 
Bv John Bartholomew and Prof L W Lyde 
Third edition, revised and enlarged moo operation 
with M R Shaokleton Pp xoiu + 74 (Lon 
don Oxford University Press, 1928 ) 8 s Qd 
net 


This is more than an atlaer of economic geography, 
for the text runs to nearly a hundred pages, and 
besides explaining the maps, adds a great deal of 
useful geographical matter It is full of ideas, and 
points out many striking geographical correlations 
Prof Lyde is responsible for the whole of the text 
The number of coloured maps is slightly reduced 
from the original edition, but two dozen black and 
white distributional maps have been added In 
these, as in tiie coloured maps, the technique is 
excellent and the standard of aoouraoy is high 
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Minor changes might be made in the map of religions 
and of commercial development, and it is to be 
hoped that w the next edition the colour division 
of the races of man may be abandoned Another 
improvement in a most useful work would be the 
re introduction of the maps of seasonal distribution 
of rainfall and of languages of commerce 

Stage A Geometry By R W M Gibbs (Black’s 
Mathematical Series ) Pp vm + 109 (London 
A and C Black, Ltd , 1927 ) 2» 

All teachers will recognise the importance of the 
Mathematical Association’s Report on “ The 
Teaching of Geometry m Schools,” and the value 
of Mr Gibbs’s work lies in his successful attempt 
to provide a suitable text book to cover Stage A 
as recommended m the Report The arrangement 
of subject matter and the selection of examples 
show that the author is used to the practical diffi- 
culties of approaching the subject of geometry for 
the first time 

Emphasis is naturally laid on the ex pen mental 
aspect , and field work, and what is sometimes 
known as ‘ boy scout geometry,’ are well treated 
In addition to general ideas on mensuration, in- 
cluding Pythagoras’s theorem, the book concludes 
with introductions to symmetry, loci, and similar 
figures This volume should form an excellent 
stepping stone to the other stages, deductive and 
systematising, mentioned m the Report 

H D A 

Volumetric Glassware By Vemey Stott (Books 
on Glass and Glass Technology ) Pp 232 
(London H F and G Witherby, 1928 ) 20 s 
net 

This work comes as a wholesome corrective to those 
trustful ohemists and physicists who are tempted 
to accept their volumetric instruments even with a 
modicum of faith The author emphasises the 
importance of quality and accuracy in volumetric 
glassware, and his book is intended for manu- 
facturers and users of such apparatus Various 
common types, including measuring flasks, gradu- 
ated cylinders, pipettes and burettes, are treated 
in detail, and a description is given of the processes 
of marking and graduating Other essential sub- 
jects, Buch as units of volume, calibration tables, 
and the effect of apparatus errors on results, are 
also adequately treated The book, which contains 
numerous illustrations and tables, can be recom- 
mended to all who are concerned with volumetric 
analysis and similar work 

School Researches xn Heat By C W ^Knight 
Pupil’s Book Pp ii+96 Is 2d Teacher’s 
Handbook Pp 80 Is 6d net (London . 
George Philip and Son, Ltd , Liverpool Philip, 
Son and Nephew, Ltd , n.d ) 

Little books which follow the author’s method ol 
teaching heat to an elementary standard by meant 
of questions and answers They are good in theii 
way, though somehow the spontaneity which th< 
method denfands seems dulled by the formality ol 
print 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice ts taken 
of anonymous communications ] 

Nervous Impulse in Mimosa pudlca 

Is- the conduction of the excitatory impulse in the 
plant essentially similar to that of the nervous im 
pulse m the animal 7 This problem is of great theo 
retical interest In his “Nervous Mechanism of Plante” 
(1026), Bose states that the intercommunication and 
interaction between more or less distant organs in the 
plant are brought about, as in the animal, “ in two 
different ways — by translocation of matter and by 
transmission of motion The first is effected by the 
slow movement of fluid carrying chemical substances in 
solution, such as occurs in the circulation of sap , the 
second by the rapid propagation of protoplasmic ex 
citation such as the nervous impulse m the animal ’ 
In his presidential address at the Indian Science Con 
gross, Lahore (1627), Bose makes his position per 
feotly clear by the statement that in physiological 
investigations the inquirer is primarily concerned with 
the function of the organ and not with its outward form 
In support of this he adduces the ease of insectivorous 
plants (Drosera, Dionnsa, and Nepenthes) which are 
universally acknowledged to possess digestive organB, 
in spite of the fact that the organs are very different 
in appearanoe from those of the more complex animal 
The employment of the same term for these plant and 
animal reactions is justified by the fact that the 
function of digestion is performed by similar processes 
in both the solution of organic food material by a 
glandular secretion, and the subsequent absorption of 
the dissolved product 

The plant- world offers a unique opportunity for the 
study of the gradual evolution of a ample and pnnru 
tive organ into one of greater complexity In regard 
to the nervous function, it is to be remembered that 
the conducting tissue in the animal kingdom itself 
exhibits wide variation from the simpler type as in 
the Medus® to the more complex in the higher animals 
The conducting tissue of the plant would naturally be 
expected to be much simpler in structure, and as a 
matter of fact it is very different m appearance from 
the nerve of the higher animals The question to be 
decided is whether or not the process of conduction of 
excitation is similar in the two cases (being usually 
detectable by the contractile movement of the ter 
minal motor organ) 

There are several physiological tests of a crucial 
character by which the nature of the transmission of 
the impulse in Mimosa can be aaoertamed , whether 
it is dependent upon a movement of sap, or is a con 
duction of protoplasmic excitation Sir J C Bose has 
been kind enough to offer me every faoility for work 
mg in his Research Institute at Calcutta, and an ac 
count of the following experiments on transmission of 
exoitation m Mimosa will doubtless be of interest to 
readers of Natubb It may be stated that the senes 
of experiments which I repeated were accomplished 
without a single failure Limitation of space allows 
me to describe only one typical example of each 
senes 

The experiments were oarried out m winter (Janu 
ary 1629) Though the physiological condition of 
Mimosa was not so favourable as in summer, yet I 
encountered no difficulty m obtaining the following 
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results in a green house (temp 30° 0 ) in which the 
sunlight was uniformly diffused by glass thinly ooated 
with white paint 

Experimental Series 1 Discriminative Polar Ac- 
tion of Electric Current in Excitation — In an animal 
nerve, a feeble electric ourrent initiates excitation at 
the cathodic point at ‘ make * (there being no excita- 
tion at the anode) , the transmitted excitation is de- 
tected by the twitch of the terminal muscle 

In the parallel experiment with Mimosa, I made 
suitable electric connexions with two opposite petiole* 
at a distance of 20 mm from the motile pulvmus 
When the point on the right petiole was made the 
cathode, an excitatory impulse was generated which, 
travelling against the direction of the normal tran- 
spiration ourrent reached the pulvmus and caused the 
fall of the leaf after an interval of 1 6 sec Making 
allowance for the latent period of the pulvmus, the 
velocity of transmission of excitation in this winter 
specimen was found to be 14 3 mm per second Re 
versal of the direction of the ourrent by a Pohl com 
mutator caused cathodio stimulation of the left jietiole, 
resulting in the fall of that leaf 

Similar results were obtained with the secondary 
petiole of a leaf, in which the propagation of the ex 
citatoiy impulse is exhibited by the upward closure of 
the sensitive leaflets (Fig 1) Bose found that the 



velocity of transmission m thin petioles is very muoh 
higher, being 100 360 mm per second My result* 
fully confirm this 

It will be noted ( 1 ) that the impulse was transmitted 
in the complete absence of any hydromechanical dis- 
turbance , (2) that excitation was originated and con 
ducted without any wound which might have induced 
the secretion of some hypothetical stimulant which 
oould be translocated by the movement of sap , (3) 
that the direction of transmission of impulse was in 
wards, against the direction of the normal transpira 
tion current , (4) that the speed of transmission was 
incompatibly higher than that of the slow movement 
of sap , and (6) that the characteristic! polar action of 
the current which initiates nervous impulse in the 
animal also caused an excitatory impulse m the plant 

Experimental Series 2 Arrest of Conduction by 
Anodic Block — With foeble current, the impulse in the 
animal nerve is transmitted across the anode , but 
with a stronger ourrent, the depression of conduc- 
tivity at or near the anode is so great that the impulse 
is arrested by an anodic block 

In Mimosa, parallel effects oan easily be demon- 
strated m the secondary petiole, conduction taking 
place in both directions as in the nerve On starting 
a feeble ourrent (1 4 microamperes), the cathodic ex- 
citation at K was transmitted (Fig 1) to the right and 
to the left (across the feeble anode) Hie experiment 
was repeated with a stronger ourrent (8 6 micro- 
amperes) , the impulse initiated at the cathode K' 
was now transmitted to the extreme right end of the 
secondary petiole , whilst the impulse to the left was 
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completely arrested at A' by the depression of con- 
ductivity caused by the stronger anode (Fig 2) 

BxnauKBMTAii Series 3. The Reflex Arc — The 
phenomenon of the reflex aro is well known in the 
animal, where the afferati&AingoiBg impulse due to 
peripheral stimulation wajSBpted at a centre and is 
transmitted along a new pMB as an efferent or out 
going impulse 

It is very surprising that exactly parallel effects are 
observable In Mimosa Peripheral stimulation of the 



Fie 2 — Effect of stronger current Block at stronger anode A 


secondary petiole (1) at S, by tetanismg electric shock 
of moderate intensity (Fig 3), gives rise to an ingoing 
or afferent impulse, which reaches the pulvinus and 
causes the fall of the leaf After a short while, the 
existence of an efferent or outgoing impulse is de 
tec ted by the serial fall, from base towards apex, of 
the leaflets on the secondary petiole (2) There is a 
marked difference between the velocities of the ingoing 
afferent and of tfcfe outgoing efferent impulses Bose 
found it to b* about seven times greater In the ex- 
periments Which I earned out I found it to be six to 
eight times quicker 



As all the characteristic effects of the transmitted 
impulse in Mtmota are in every way similar to those 
of the nervous impulse in the animal, the most natural 
inference is that the process of transmission is of the 
same nature in both Physiologists will therefore be 
inclined to agree with Bose’s oonolu«on, that if the 
impulse be called ‘ nervous ’ in the animal, there is 
equal reason for applying the same term in the case 
of the plant 

Bose Institute, Calcutta, 

Jan 29 
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Growth-gradients and the Development of 
Animal Form 

D’Aaoy Thompson in his “ Growth and Form,” 
Chapter xi , deals lucidly with the properties of logar 
ithmic spirals, and the reasons for their frequent 
occurrence in organisms He points out that for them 
to arise, ( 1 ) parts of the growing edge must be growing 
at different rates, the growth rates of any two points 
on the edge preserving a constant ratio of growth 
rates for so long as a regular loganthmio spiral is 
produced , (2) the growth rate must fall off more 
or less steadily from one end of the growing but 
face to the other , (3) the produots of growth must 
be laid on as so much dead matter, or at least 
matter incapable of further growth. In his own words 
(p 500) the logarithmic spiral form of an organic 
structure can be explained “ if we presuppose that the 
increments of growth take place at a constant angle 
to the growing surface, but more rapidly at tho ‘ outer 
edge ’ than at [the ‘ inner edge ’], and that this differ 
enoe of velocity maintains a oonstant ratio Let us 
also assume that the whole structure is rigid, the new 
accretions solidifying as soon as they are laid on ” 

It is, I think, worth pointing out that this and the 
type of growth whioh Champy (C Champy, “ Sexua 
lite et Hormones,” Dorn, PariB , 1924) and I (J S 
Huxley, Biol ZentralblaU, Bd 47, p 151 , 1927) 
have called heterogonio (in which the size relations of 
organs x and y can be represented by the equation 
y — bx h ) are both special cases of the same phenomenon 
namely, of oonstant differential growth ratios in 
different regions of the organism The sole difference 
is that in logarithmic Bpiral growth the increment* 
produced take no further part in growth, but are 
looked up as so much rigid structure, while in hetero 
gome growth the increments are added to tho mass of 
uving tissue capable of continued growth The differ 
ence is similar to that between two sets of sums of 
money growing at different rates of simple interest and 
at different rates of compound interest respectively 

There is a further interesting similarity between the 
two types of differential growth In logarithmic 
spiral growth, the growth rates fall off more or less 
evenly from one margin of the growing surface to the 
other I have succeeded in showing (l c and un 
published work) that in markedly heterogonio organs 
suoh as crustacean chelso (Uca, Mata, Homarue, 
Eupagurus, various prawns, etc ) the most rapid 
growth rate is that of the penultimate joint, the 
growth rates of tho other joints falling off regularly 
as the body is approached Similar facts appear to 
be true for the limbs of ungulates, according to my 
friend Mr J C Hammond, and the abdomen of female 
spider crabs (M E Shaw, Brit J Exp Biol , 6, 145 , 
1928) When, on the other hand, growth is isogonio, 
all the parts (joints of female chela, Uca, Ma m» , joints 
of male abdomen, Jnachue) grow at the same rate 

As I previously pointed out, and as has been stressed 
by Pearsall (W H Pearsall, ” Growth Studies ” 6. 
11 On the Relative Sizes of Growing Plant Organs,” 
Ann Botany, vol 41, No 163, pp 549 656 , 1927) m 
his analysis of similar heterogonio relations- between 
the parts of plants, heterogony is really the simplest 
type of differential growth, occurring, namely, when 
the ratio of two growth rates remains oonstant over 
long periods It is interesting to find that one of the 
other most generally distributed modes of growth, 
that in the form of a logarithmic spiral, is deduoible 
from the same principle. Various shells depart 
slightly from the strict logarithmic spiral , and various 
disharmomoally growing organa depart slightly from 
the accurate -heterogonio formula. But this does not 
obscure the basic nature of the differential growth- 
ratio 


Hans Mousch 
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It would further seem to be a general principle that 
when two regions of markedly different growth rate 
exist in an organ or region, there is a graded change 
of growth rate in the intermediate space The bio 
ohemioal basis of suoh graded differences in growth 
rate should be interesting to investigate 

Julian 8 Huxley 

King’s College, London, 

April 3 

Difference between the Absorption and the 
Raman Spectrum 7 

Several investigators have recently stated that in 
many oases Raman lines are found which do not 
oorrespond with infra red absorption frequencies 
(Carelli, Pnngsheim, and Rosen, Za J Phya , 61, p 611, 
1928 Czerny, xbtd, , 63,p 317, 1929 McLennan and 
McLeod, Nature, 128, p 160, 1929 Ellis, tbtd , p 
206 Rasetti, i bul , 206 R W Wood, ibid , p 279, 
and others) Several authors state this as oontrary 
to the theoretical expectations The purpose of this 
note is to direct attention to the fact that the above 
mentioned phenomena, far from being a contradiction 
to the theory, really furnish a very good proof for the 
validity of the Kramers’ theory of dispersion, which 
includes the theory of the Raman effect 

If we consider two levels A , and we have 
absorption if the transition coefficient a„ is different 
from zero But this coefficient does not enter at all 
into the expression whioh determines, according to 
Kramers and Heisenberg, the intensity of the Raman 
line From the faot that this coefficient is zero, one 
cannot therefore conclude that the corresponding 
Raman lme must be absent and vice versa The 
intensity of the Raman lines is determined by the 
transition coefficients to levels By B^, B a , etc , which 
oan combine with both and A t The Raman fre 
quenoy can therefore always be regarded as the 
difference between the frequencies of two lines, one of 
which must be an absorption line, and this in agree 
raent with the results of Rasetti and especially with 
those of MoLennan and McLeod A very good ex 
ample is also furnished by the beautiful results of 
Wood in hydroohlono acid Wood finds that the 
so called missing line ooours with great intensity in the 
modified radiation, whereas the real lines of the ab 
sorption band are faint and doubtful 

This is exactly what we must expect For let us 
consider a hydrochloric acid moleoule in a definite 
rotational state j, and confine ourselves to the different 
vibrational and rotational states of the normal 
moleoule Then there is, on account of the selection 
rule for 7 , not a single state whioh oan combine at the 
samo time with the ) and the ) ± 1 rotational state, or 
differently expressed, an absorption line of the HC1 
band oannot be written as the difference of two other 
lines and therefore ought not to occur in the Raman 
spectrum On the other hand, every transition m 
winch the rotational quantum number j does not 
change or vanes two unite (the vibrational quantum 
number vanes from zero to one for all Lines under 
consideration) can be written m more than one way 
as a difference of two lme frequencies We must, 
therefore, expect these frequencies in the Ramon 
spectrum rather than the frequencies of the absorption 
band The transitions in which ; does not change give 
the ‘ missing lme ’ and are forbidden as absorption 
lines Raman lines corresponding to transitions 
j — yj ± 2 must be expected very rauen weaker, as they 
are distinct lines for different values of j with twice 
the distance of the absorption lines, whereas all the 
j — yj transitions correspond to lines whioh ooinoide on 
the place of the zero line and give rise, therefore, to one 
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intensive line This s ee ms - to be m agreeme n t with 

Wood’s observations Rotational transitions ) — yi + 2 
of the expected type seem to have been observed by 
MoLennan and McLeod in H, If also the ultra-violet 
absorption bands, of whioh nothing is known, are taken 
into account, these considerations have to be modi- 
fied a little But from the general structure of the 
molecular terms it oan be deduced that, for diatomio 
molecules at least, an absorption line never oan be 
expected as a Raman line Apparent exceptions to 
this rule find their explanation m an unresolved fine 
structure 

With the same considerations one sees that 
soattenng in sodium vapour ought to give a shift 
corresponding with the forbidden lme Is - 2 s rather 
than with the absorption lme Is - 2 p 


Since the above was written, I have seen the letter 
by Langer in Nature of Mar 9, p 346, m which he 
makes essentially the same observation But as he 
treats only a rather oomplex example and proceeds 
according to somewhat different lines of reasoning, 
the present note is perhaps not superfluous It ought 
to be mentioned also that SchrOdinger’s theory of 
dispersion m its original form is, oontrary to Langer’s 
statement, not m agreement with the faots, whereas 
the present form of quantum mechanics (Dirac) leads 
exactly to Kramers and Heisenberg’s results 

G H Dieke 

Natuurkundig Laboratonum der 
Riiksuruversiteit, Groningen, 

Holland, Mar 8 


Breeding Habits of the Greenland Whale 

Very little is known about the breeding habits of 
the Greenland whale In the Greenland Sea, according 
to the log books of Sroresby Sen , females with calves 
with them were seldom seen except in spring, west of 
Spitsbergen, north of latitude 78* or 79°, and in the 
end of July off the Greenland coast Young whales, 
with whalebone 2 3 feet long — the smallest which are 
seen by themselves — were also seldom seen except in 
a high latitude west of Spitsbergen in spring Where 
they go to in the summer months is not hard to 
understand as my father says, “ the old females 
with the younger whales of both sexes bury them 
selves in the polar ice, north of latitude 80°, after 
(or before) the end of June, where no ship can follow 
them , retroating m the autumn southwards as the 
ice makes in the north ” (Scottish Fishery Board , 
Seventh Annual Report, part 3, p 366) 

A female with a calf with it became a rare sight in 
the Greenland Sea, in twelve voyages (1791-1798, 
1801, 1817, 1820, and 1822) Scoresby Sen saw one 
only on sixteen dates, namely, west of Spitsbergen, 
and north of 78° or 70° in April onoe, in May eleven 
tunes, and in June onoe. and off Greenland twice, 
both times at the end of July, in latitude 70° , in 
the forty four voyages he was master (1849-1891 and 
1893) my father only saw about a dozen (I c , p 386), 
and m his last twenty voyages only one (w the end of 
J uly in latitude 73° off the Greenland Coast), and in 
the log books of twenty nine other voyages made in 
thepenod 1872-1908 not a single instance is recorded 

There are few fact* to go on, but it seems side to 
infer from what the 8 ooresbys and from what Eschncht 
and Reinhardt say, that at least some of the young 
are produced in the spring Even leas is known about 
where they produce , at one time they entered the 
inlets of western Spitsbergen in the summer months, 
and Sir Sidney Harmer (Proa Linn Soc , May 1028, 
p 89) connects their visits with the function of 
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irtuntion and looks on the unmolested use of the I levels A systematic examination of thin films of 


Spitsbergen bays as of importance to them , this, 
however, seems unlikely for the following reasons 

1 In the spring, when some, possibly all the whales 
of the species, as Scoresby suggests, produce their 
young, the sheltered ptfffsj of tne west Spitsbergen 
inlets are usually still covered with the ice that forms 
in the winter months 

2 In Davis Strait, according to Eschncht and 
Reinhardt, the corresponding visits of the species to 
the inlets of west Greenland synchronised with the 
proximity of the pack ice to the coast and were not 
connected with parturition 

3 In the Greenland Sea and in the waters west of 
Spitsbergen (the ‘ Greenland ’ of the old whalers), 
contrary to what Sir Sidney Harmer states (l c , p 69), 
the fishery continued productive for long after the 
whales ceased to enter the inlets and bays , in the 
ten seasons (1679-1088) (thirty or forty years after) 
the * Greenland ' fleet of the Dutch, numbering about 
190 ships, alono captured 10,019 whales (Scoresby, 
vol 2, p 160), and so late as 1814 in the same waters 
70 English and Scotch ‘Greenland’ ships alone cap 
tured 1413 in a single season (ibidem, p 121) 

Sir Sidney Harmer seems to imply that the females 
with calves with them not only entered the Spitsbergen 
bays, but also were destroyed m these situations in 
large numbers by the early whalers , this, again, seems 
unlikely, for in the seventeenth century the whalers 
do not appear to have arrived at Spitsbergen until 
the end of May, and after the time at which the 
females with calves with them usually disappear 
amongst the impenetrable polar ice , a separation of 
the sexes seems to take place in the summer months, 
and it seems more likely that the whales that entered 
the Spitsbergen bays and were killed by the early 
whalers (if they all belonged to this species) belonged 
mostly to the male sex Uobkkt W Gra* 

8 Haitley Road, 

Exmouth 


Nuclear Levels and Artificial Disintegration 

The existence of quasi discrete levels in the atomic 
nucleus has been suggested by Dr Condon said myself 
in a paper in the Physical Remew, in which the nuclear 
theory first outlined in Nature, Sept 22, 1928 (vol 
122, p 439), is pursued These quasi discrete levels are 
narrow ranges of energy for which the amplitude of 
the <p functions inside the nucleus is large compared 
with the amplitude outside In a very interesting 
letter m Nature of Nov 24, 1928, G Gamow, who in 
other respects had arrived quite independently at the 
same basio ideas with regard to the nuclous (Z f 
Phys , 61, 204), gave a n$sum<$ of various applications, 
including that of artificial disintegration, a detailed 
account of which has since appeared (Z f Phys , 52, 
510) Considering the intensities of the transmitted 
and reflected waves, he inquires how the probability 
of penetration into the nucleus will fall off with do 
creasing velocity of the incident o particle , treating 
the nucleus as a simple potential barrier, he naturally 
finds that the probability shows a steady decrease 

The object of the present note is to direct at ten 
tion to the possibility of resonance phenomena if we 
take into account the solutions of the Sohrodinger 
equation which for oertain ranges of energy give <p 
functions the amplitude of which inside the nucleus is 
large compared with that outside For this seems to 
indicate that variation of the velooity of the moident 
o partiole may be accompanied by an enormous 
fluctuation in the probability of penetration when the 
energy approaches and enters the range of energy 
corresponding to one of the possible quasi discrete 
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various elements might disclose suoh a fluctuation, if 
the experimental difficulties can be overcome No 
resonance effect would be possible if we had discrete 
levels, indefinitely narrow , the absence of any 
genuine quantisation in the nucleus is due to the fact 
that the potential energy of the a or p partiole must 
be taken as tending to zero when distant from the 
nuclous, in contrast to the method of Laue , it would 
seem, then, that the Eigenwerte of which he speaks 
(Zeti J Phys , 62, pp 731 2) do not exist, but that all 
energies are possible (a continuous spectrum) 

The transmission of particles through a simple 
potential barrier resembles transmission of light at a 
single reflecting surface, in that the coefficient falls 
off steadily with varying wave length But it is of 
course well known that the addition of a second re 
fleeting surface (as in t abry and Perot parallel plates) 
causes large fluctuations in the transmission, those 
wave lengths being favoured for which standing 
waves are possible, that is, when the thickness of the 
him is equal to one or more half wave lengths This 
provides a crude analogy to the case of the nuclear 
<P functions, one half wave length for a free swift o 
particle being about 2 6 y 10 » cm Fossibly the dis 
covery by Rutherford and Chadwiok of an energy 
giving minimum intensity of reflection of a rays at 
135° (Phil Mag , 50, p 900, 1925) was a resonance 
phenomenon 

The application of the quantum mechanics may 
modify the interpretation, but seems to throw no 
light on the origin of the discrepancies between the 
results obtained at Cambridge ana Vienna Although, 
for example, the aigument in favour of a theoretical 
minimum range for the ejected H particles has lost 
its validity, since they may now escape through the 
potential barrier instead of having to fall through the 
entire repulsive field as had been previously argued by 
Chadwick (Phil Mag , 2, pp 1073 4 1926), the 

experimental observation remains unaffected 

Ronaid VV Gurnev 

Institute of Physical and 
Chemical Research, 

Tokyo, Japan, J)ob 20 


The Average * Forward ’ Momentum of 
Photoelectrons 

It is well known that the emission of photoeleotrons 
by X rays is not symmetrically distributed about the 
plane normal to the rays, the photoelectrons possessing 
an average momentum in the forward direction 
I showed about a year ago (Nature, Jan 28, 1928, 
p 134) that, contrary to general supposition, the 
average forward momentum p, of a photoelecti on is, 
according to experiment, not equal to the momentum 
hrjc of an moident quantum, but is appreciably 
greater Sotnmerfeld m his recently published book, 
“ Atombau und Spektrallmien, Wellenmeohamscher 
Ergdnzungsband ” (1029), has treated the problem 
theoretically by the wave mechanics, and the purpose 
of the present note is to show the remarkable agree 
ment of Soinmerfeld’s result with experiment 

Sommerfekt (p 218) finds that the probability 
P(<p) d<p of emission of a photoelectron at an angle 
between <p and <p + dip with the incident radiation is 
proportional to 

{1 + '-^i/(hrjmc*) cos <p] sin* <p d<p (1) 

It follows from this that the average momentum of a 
photoelectron is 

iw - 1 44()Wc) (2) 

The value found experimentally by Nuttall Harlow 
p2 
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and myself (tbui , also Proc Roy Soc , December, 
1928) is 

Km - 1 40 (fe/e) (3) 

If ooi <p denotes the mean cosme of <p, e the ‘ biparti 
tion ’ angle (defined by f*P(4> )d<j> and p 

the ratio of the forward to the backward emission, 
then according to (1) 

2 COS0//3 = 1 44, 2 oos t>lp = 1 80, 

2(,-l)/(,+ lfci-2 70 (4) 

p being tho velocity of the photoelectron relative to 
that of light The observed values of those quan 
titles are 14, 18, and 2 8 respectively Thus there 
is very good agreement with experiment whatever 
quantity is chosen as a measure of the asymmetry 
Formula (1) expresses the asymmetry to a first 
approximation, and is applicable only if ( he /me *) and 
(J Ihv), where J la the binding energy of the electron, 
are small These conditions are adequately satisfied 
in the cases investigated m the abovo experiments, 
namely, photoelectrons produced in mtrogon and 
oxygen by X rays of wave length 0 0 A 

Mention should be made of P Auger’s recent ex 
penmonts in which ho finds n=l 30(Ar/r) for argon 
and X = 0 21 A, and n= 1 30(hr/c) for argon and 
X«=0 71 A (Gomptea rendua, Deo 10, 1928) These 
results and (3) show that p/(Ai>/c), equals a say, is 
approximately independent of X and J as is required 
by (2) As mentioned in the previous paragraph, 
formula (1) represents the asymmetry only to a first 
approximation, and theoretically there should be a 
small variation of a with X and J which may account 
for the slightly smaller values of a found by Auger 
Auger’s earlier observations (Jour d Phys , February 
1927) quoted by Sommerfeld correspond to (7=0=0 9, 
but tins is refuted by his reoent experiments 

Sommerfeld states that his calculated asymmetry 
is 9/0 times that expected on simple light quantum 
theory, but if we consider the mean momentum of the 
photoelectrons instead of the bipartition angle as 
Sommerfeld does, the ratio is t x | - 1 44, as expressed 
by (2) The difference arises from different ways of 
regarding the simple light quantum theory and is 
unimportant 

E J WlI LIAMS 

Cavendish Laboratory, 

Cambridge, Mar 8 


Anomalous Terms In the Spectrum of Doubly 
Ionised Lead 

In the courso of an analysis of the spectrum of 
doubly ionised lead (Pb III), the results of which will 
shortly be published, some combinations of more than 
usual interest to spectroscopists were found to occur 
These combinations involve the anomalous terms 
ansing from the state of the doubly ionised atom of 
lead when both the two remaining valence electrons 
occupy 8p orbits The terms to be expected for this 
state of the atom are & > P 01t , 6 l D t , and 8 l S t 
As is well known, the rules for the transitions 
between states of an atom with two valence electrons 
are that Al, =» 0, AZ, — ± 1 , or AZj =* + 1, Al, - ± 2 where 
and 1, are the azimuthal quantum numbers of the 
two electrons Accordingly transitions from the 6p6p 
state to the following low lying states may be expected 
to ocour 6p6d, 6p6», 6d6/, 6 «0/ The second and 
fourth of these states lead to the important low lying 
terms 6*P 01t , 6*P lt 8*F,, 4 , and 8 1 F l Applying the 
inner quantum number selection rules, we obtain 
between these terms and the anomalous 8 l D, term 
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the following possible combinations 6'P U - 6'D,, 
8‘P, - 6>i5 t , 8»Z>, - 8>F 1S , and 0*5, - 6'F, 

All these combinations have been found XX996 75, 
1185 05 form the doublet 6*P,, - 6VD,, and XX4004 18, 
3925 23 the doublet 6'D, - 6 »F„, XA1439 42, 3832 83 
are 6 *P, - 6‘D, and 6 l D t - 6 l F t respectively The 
measures below 2000 A are by Dr R J Lang and 
are expressed m XT A vao , and those above 2000 A 
are by myself and are expressed m Xl A air The 
sourco in each ease was the vacuum spark 

It may be recalled that Sawyer (Jour Opt Soc 
America, 13, ji 431 , 1926) in the case of the arc 
spectrum of zinc, classified a doublet as arising from 
combinations between the 4*P It terms and an 
anomalous 4 l I>, term But so far as I am aware 
there have as yet been no oases recorded of the appear 
ance of PD combinations for two valence eloctron 
systems For this reason the PD lines mentioned 
above are of peculiar interest 

Of the three terms 6*P ult , only 8*P l has been 
found This apparent absence of the 6*P 01 torms is 
in agreement with the known facts regarding the oorre 
spending terms of Zn I, Ca I, and Hg I The line 
X2868 16 is also worthy of notice, as it appears to be 
6>P, - iPF t , a combination which is also to be expected 
It is of course tho only combination between the F 
terms and tho *P t term permitted by_the inner 
quantum number transition rules The 6 l S t term has 
not yet been determined Unfortunately, only the 
combmations 6>P, - fi’S, and O'Pj - 6 l S t are to be 
expected There is at least one likely pair having the 
8*P 1 - 6‘P, separation, but the absence of oonfirma 
tory evidence m the form of furthor combinations 
makes it difficult to come to a definite decision 

The first spark spectrum of thallium (T1 II), which 
is analogous to that of Pb III, has also been mvesti 
gated and the 0*Pj , - 6 l J) t and 6*P l - & l D, lines have 
been found Iho PD combinations would give rise 
to linos lying far in the infra red, and consequently 
have not yet been identified 

Stanley Smith 

University of Alberta, 

Edmonton, Canada, Mar 4 

Agricultural Education 

The leading article m Nature of Mar 9 on “ Land 
and Industry ” indicates an interesting possibility of 
dealing with the unquestionably important problem 
of establishing a ‘ land interest ’ among non agri 
cultural citizens It might be worth while to consider 
the relation of agricultural education to this problem 
No one who has seriously considered the problem 
of national agricultural prosperity is likely to deny 
that the interest of the oity and urban public is a 
primarily important factor Nor is he likely to deny 
that those of us who are responsible for developing 
interest in agnoulture have practically ignored the 
non agriculturist The activities of agricultural eduoa 
tion have increased enormously during the last quarter 
of acentury, but it seems to have been tacitly assumed 
throughout its developments that agricultural eduoa 
tion is essentially and almost exclusively a provision 
for agriculturists, and that for the most part the 
proper people to exercise primary oontrol over it are 
agriculturists and not educationists 

I have an ever increasing oonviotion (confirmed to 
no small extent by Mr C G T Morison’s presidential 
address to the Agriculture Section of the British 
Association in 1927) that agricultural education can 
render a far greater service to the country if it will 
remove its delimitations and endeavour to attract 
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others than intended agriculturists If our university 
departments of agriculture would open their doors 
wider and offer oourses for laymen as well as for agri 
oultunsts, and regard such oourses as equally import 
ant, the ultimate development of a ‘ land interest ’ 
would surely be considerable If men and women who 
are destined to teach in our schools or to take a part 
in public affairs had the opportunity to read agriculture 
during a university course, the ultimate indirect effect 
on our national agriculture might be as great as the 
present direot effeot of agricultural education 

So far as its direct influence on farming practice is 
concerned, agricultural education is normally associ 
ated with some such phrase as “ the application of 
scienoe to farming ” When, however, one considors 
the two great groups of factors which alone can create 
or alter an eoononuo condition — scientific facts and 
philosophical outlook — one is left with more than a 
suspicion that the greater defect in our agnoulture is 
not in science but in philosophy Great as is the scope 
for bringing more scientific knowledge to the farm, 
the limiting factor to day is interest in farming and in 
the phenomena of the farm Without slackening its 
efforts to find scientific solutions of specific farm prob 
lems, agricultural education can greatly increase its 
service to the community by giving more attention 
to what after all is the essence of education, namely, 
the development and propagation of an interest in its 
subject matter 

This suggestion in no way implies a cntioism of the 
work of those agriculturists who, for the most part, 
control the administration of agricultural education 
m Great Britain Tho suggestion is rather that their 
work needs to be balanced by purely educational 
aspects of tho teaohing of agriculture in order that 
agricultural oduoation may be developed with properly 
distributed emphasis anil with greater usefulness to 
the community N M Comber 

The Uni\ ersity, Leeds 


The Occurrence of Ergosterol In Phytosterols 

The interest wluoh has been Moused by the dis 
covery that ergosterol is converted into vitamin D 
on irradiation has led us to consider its possible mode 
of formation in the vegetable kingdom 

In this connexion some interesting facts arise from 
the reoent work of Bonstedt (ZeUschr fiir physwl 
Chem , 176, 209 , 1928) on y sitosterol, first detected 
by Anderson and Shnner in com oil (Jour Am Chem 
Soc , 48, 2976 , 1920) This investigator has prepared 
a number of derivatives of this sterol, and a comparison 
of their physioal properties with those of the isomeno 
derivatives in the ergosterol senes reveals, as shown 
in the following table, a remarkable similarity 


Formul* 

BubsUnoe 

m p <«U> 

Authority 

C.,H„0 

y-sltosUnol 

143 4« +81* 
144-8° +18° 

Bonstedt (toe eit ) 
Anderson Shriner 
(toe oil ) 

Relndel *nd Walter, 
Annaim 480, 212 
1028 

Bonstedt 


illo . eraasuuol 

144 3 -MJ 

C«H„0, 

y-sltostanol aoe 

144 8° +12° 


y-*lto#Unol see- 

148’ +9° 

Anderson, Shriner 


sUo-a-srgotUDol 

146 +8° 

Relndel, Walter 

C„H„0 

Y-jltortanone ^ 

183° +38° 

184° 

Bonstedt 

Relndel, Walter 

C„H„ 

silo-s-ergoataiie 

87° +20° 

84 8° +17° 

Bonstedt 

Relndel, Walter 


Rerndel and Walter (foe c*t ) have shown that t(iere 
is no depression of melting point on mixing y sifo 
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stanol acetate with alio a ergostanol acetate, but infer 
from the difference m specific rotation that the two 
substances are not identical This contention we feel 
is open to question, for, as we have already pointed out 
(Heilbron, Morton, and Sexton, Jour Chem Soc , p 47, 
1928), owing to the complex nature of the sterol 
molecule, tho possibilities of racemisation at one or 
more of the asymmetric centres during the operations 
involved m their preparation cannot be excluded 
The common and probably general association of 
dihydrositoBterol with sitosterol in vegetable oils (see 
Bonstedt, loc ctf , Anderson il aha, Jour Amer 
Chem Soc , 48, 2972 et aeq , 1920) suggests its 
genesis by a roduction process bumlaily, as there is 
evory reason to believe that ergosterol is also present 
in all phytosterols (Heilbron, Kamm, and Morton, 
Btochem Jour , 21, 1279, 1927), we venture to sug 
gest with all reserve that concurrent with its reduction 
to dihydrositosterol (sitOHtanol), oxidation of sito 
sterol (possibly y sitosterol) to ergosterol occurs 
The fact that noither of the two known totrahydro 
ergosterols (ergostenols) is identical with the isomeric 
y sitosterol is in no way remarkable It has been 
established that ergosterol contains an etbenoid 
linkage which resists hydrogenation under conditions 
which suffice to convert y sitosterol into the fully 
saturated derivative , consequently, in the conversion 
of ergosterol to its tetrahydro derivative, tho ethenoid 
linkage remaining must bo in a different position from 
that present in y sitosterol The suggested identity 
therefore only reveals itself in the fully saturated 
products 

It is hoped that work which is now in progress in 
these laboratoues may throw additional light on this 
important problem I M Hhtr bron 

W A Sexton 

The University, 

Liverpool 


Transmutation of the Lighter Elements In Stars 

The formula given by Gamow (ZeUa f Phys , 52, 
p 512 , 1928), for the probability that an a particle 
will penetrate tho nucleus of an atom with wluoh it 
oollides, can be readily adapted to the case of proton 
impacts These have only half the charge of an a 
particle, and for the same onergy twice the velocity, so 
that under conditions approaching thermodynamioal 
equilibrium they have an enormously greater peno 
trating power We have investigated the possibility 
that in the interior of stars tho process should actually 
occur with appreciable frequency, and we find that 
for the heaviest eloments tho probability is extremely 
small For the lightest, however, we obtain an aver 
age life varying roughly from 10 seconds for helium 
to 100 years for carbon m a fairly typical case The 
protons that are most effective, when their number is 
taken into account, ure those with from three to four 
tunes the most probablo velocity of the Maxwell 
distribution 

We cannot well estimate the probability that a 
proton which has entered a nucleus will anohor itself 
there by radiating, but there are some indications that 
it may be high In that case there is an obvious possi 
bility of gradually building aomewhat heavier elements 
out of the lightest ones , this possibility is much un 
proved if electron* can also penetrate the nuoleus, but 
the calculation of this case has not yet proved prac 
tioable It seems, however, a plausible assumption 
We may then expect that the isotope Be* will be one 
of the products , this is probably unstable (it does 
not occur on the earth), and will then almost certainly 
break up into two helium nuclei, so that the supply 
of helium does not beoome exhausted, and the prooess 
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is limited only by the amount of hydrogen The 
theory obviously contains several uncertain hypotheses, 
but a calculation of the amount of energy that would 
be set free by the process gives quite the right order 
of magnitude In addition, the process fulfils the 
requirement of Eddington that its probability should 
increase very rapidly with the temperature at about 
40 million degrees, and can also fulfil his requirement 
that it should contain a ' delay period ’ which is not 
dependent on temperature or pressure It thus seems 
possible that tho stellar energy has a source in this 
method of element building which the wave mechanics 
has opened up to us But there are so many astro 
physical difficulties that we hesitate to express a 
definite opinion, more especially as it is difficult to 
see how the heaviest elements can be formed by this 
means at all 

A full account of the investigation will appear shortly 
m the Zetlschnft fur Physxk It would seem worth 
while to investigate the effect of fast protons on light 
elements in the laboratory, and experiments along 
these lines are contemplated 

R d’E Atkinson 
F G Houtermans 

Physikal Institut der Teohn Hoohsohule, 

Berlin Charlottenburg, 

Mar 22 


Internal Absorption of y-rays 

Four years ago (Nature, 115, 13, 80, 1926), one of 
us estimated the internal absorption of the y rays of 
radium D and the fraction of the atoms emitting 
7 rays Duo to an oversight and, in the latter case, ah 
arithmetical error, both estimations are incorrect 
They have recontly been re calculated in the following 
manner 

The relative ionisations produced by the p rays of 
radium E (in equilibrium with tho radium D), and the 
soft and hard y rays were measured in an electroscope, 
the walls of which consisted of paper coated with 
graphite and, after correction, were found to be 24,000, 
40, and 2 6 respectively Assuming that the energy m a 
beam of X or 7 rays is pro|>ortional to the total lonisa 
tion produced in air, the respective energies in the three 
types of rays were found to be proportional to 1600, 
13, and 23 As the respective average energies of 
single rays arc 360,000, 12,000, and 40,700 electron 
volts, we find that for the disintegration of 43 atoms of 
radium E or radium D, 11 atoms emit a soft 7 ray 
(L radiation) and 6 atoms a hard 7 ray No allow 
ance, however, has as yet been made for the fact that 
P rays are ejected by the hard 7 rays from M and N 
levels (the consequent M and N radiations would not 
be observed in our experiments) Curtiss estimates 
that the intensity of the p rays ejected by the hard 
7 rays from the M and N levels is 70 per cent that from 
the L levels, so that, assuming the number of hard 

7 rays absorbed to be proportional to these intensities, 

8 atoms emit M and N radiations 

We arrive, therefore, at the following figures Out 
of 43 atoms disintegrating, 24 atoms emit 7 rays Of 
these 24 7 rays, 19 suffer internal absorption It 
seems probable that, m the case of all substances, only 
a fraction of the atoms emit 7 rays after a p ray dis 
integration This should be taken into account in 
estimating times of emission of 7 rays 

A further set of experiments was earned out to 
determine if there were any p rays emitted from 
radium E with energy of the order 2,000,000 electron 
volts The method used may be of interest and is 
given below An electroscope was placed on top of 
the poles of an electromagnet, which produced an 
average field of 1260 gauss The active material was 
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10 cm below the bottom of the electroscope Sufficient 
material was placed beneath the electroscope to cut off 
secondary p rays produced by 7 rays, and, directly 
over the active matenal, absorption sheets which out 
down p rays of energy 2,000,000 volts until the issuing 
rays had a value of HR <0000 Such rays would bo 
deflected from the electroscope by the magnetic field 
No difference was found between the electroscope 
readings with and without magnetic fields Allowing 
for the difficulty of measuring small differences, we 
estimate that less than one atom in 26,000 emits a 
p ray of energy 2,000,000 volts, and possibly none 
at all J A Gray 

A J O’Leary 

Queen’s University, Kingston, 

Feb 7 


Dicecism in Ranunculus merts 

Mr R O Whyte’s letter in Nature of Mar 10, 
p 413 on the cytological aspect of the hitherto little 
noticed peculiar form of the common acrid buttercup, 
stimulates me to make some general remarks respect 
ing it 

I first made its acquaintance m the spring of 1 923 
near my home in Cumberland, and sent specimens to 
tho Linnean Society of London They were exhibited 
at the meeting held on June 21 (Proc Linn Soc , p 60, 
1923) Through lack of time, I believe, they were not 
discussed I then approached a leading authority on 
the British flora, Dr Clandge Drute, who kindly 
replied to the effect that this form was strange to him 
He incorporated it m his “Plant Notes’’ for 1923 
(Report, Bot Exchange Club, p 24, 1923), with an 
extract from my letter, naming it Ranunculus aens 
L var , sub var , or forma minutiflorus, Druce 
Finding that Mr Marsden Jones was working on the 
genetics of the genus Ranunculus I sent specimens to 
him, and he was not long in reporting to me the occur 
rence of the same in his own neighbourhood, Potteme, 
Wilts I am glad to see that he has not only taken up 
the genetics of it, but also has prevailed upon Mr 
Whyte to work out the oytological side — a piece of 
research which promises to shed light on the origin 
of unisexual from hermaphrodite flowers 

It is curious that this ‘ female ’ form of Ranunculus 
aerts has not excited attention previously None of the 
British floras consulted refer to it Since it came 
under iny notice for the first time in 1923, 1 have seen 
it every subsequent season m fair abundance in my 
own neighbourhood Apparently it is a general 
associate of the ordinary form of this buttercup 
What exactly is its significance in the bionomics of the 
species it ib difficult to say Ono might hazard the 
view, tempting but not altogether probable, that 
Ranunculus acris is m the incipient stage from her 
inaphroditism to gynodicecism 

Though no exact calculation as to the frequency of 
this * female ’ form among the ordinary type in my 
neighbourhood has been made, one per cent might be 
a possible estimate , though of the extreme cases with 
stamens as mere rudiment* this might be a consider 
able overstatement The extreme form is very notice- 
able on account of the much smaller size of the petals 
Moving such ‘ female ’ plants to the garden has not 
changed the size or character of the flowers in subse 
quent seasons, so that the reduced nature of the corolla 
and the abortion of the stamens are apparently not 
due to poverty of soil or other adverse conditions No 
difference in vegetative characters can be detected 
between the ordinary anil the ‘ female ’ plants The 
latter appear just as vigorous in growth 

John Parkin 

Blaithwaite, Wigton, 

Cumberland, Mar 20 
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Excitation of Mercury Vapour by the 
Resonance Line 

In supplement to my letter in Nature of Mar 30, 
p 488, under the above title, I have now made a 
series of experiments, starting with mercury resonance 
radiation under typical conditions at room tempera 
ture As the temperature of the mercury is progress 
ively raised, and a rapid stream of vapour is gener 
ated, the secondary source, originally symmetrical on 
either side of the primary beam, begins gradually to 
elongate on the down stream side, until Anally it is 
wholly on this side, being traceable for a distance of 
about 3 cm down stream 

Although this result is unexpected, and contrary 
to prevailing views, the photographia evidence is very 
clear I hope to publish the photographs in due 
course Rayleioh 

Terling Place, Chelmsford, 

Essex, Mar 30 

Invisible Oxide Films on Metals 

Thk well known work of Evans on the passivity 
of metals has led to the conclusion that oxidation can 
occur at room temperature on copper and iron, 
giving a film which is too thin to show interference 
colours In his lecture to the American Institute of 
Mining and Metallurgical Engineers (1929) he has 
remarked that it is logical to suppose that the oxide 
film has a roal existence before any interference tints 
are shown Evans quotes the work of Freundhok, 
Patscheko, and Zocher (Z physical Chem , 128, 321 , 
1927), who have made pure metallic iron mirrors from 
iron oarbonyl They find distinot changes m the 
reflecting power when air is admitted, showing the 
formation of oxide films of the older of 10 » cm in 
thicknoss 

Muller and Koenigsberger(Pkya Zetf.vol 5,p 413, 
1904) have found that there is little difference in the 
reflecting powers of iron in the active and passive 
states In my experiments at temperatures at which 
the iron interference colours are formed very slowly, 
there is distinct evidence from the reflecting power of 
surfaces that there is an oxide film present before 
there is any evidence of interference colours visible to 
the eye (of Proc Hoy Soc , A, vol 117,p 376, 1928) 
In the early stages of oxidation the reflecting power 
of iron, nickel, and copper becomes somewhat smaller 
over the whole range of the spectrum, but slightly 
more so at the violet ond of the spectrum than m the 
red, showing the existence of an absorption maximum 
far away m the ultra violet region 

During the study of the spectrophotometry of the 
growth of sulphide films on metallio copper, evidence 
was obtained strongly supporting Evanses conclusions 
of the formation of an oxide film at room tempera 
turos If reduoed copper be attacked with a mixture 
of one volume of hydrogen sulphide and five volumes 
of air, two complete colour sequences are produced in 
a few minutes , if, however, the copper surface be 
left exposed to air for some hours, ana then hydrogen 
sulphide and air admitted, the interference colours 
are developed very slowly indeed Only one colour 
sequence could be observed during a whole day's ex 
posure In addition there was a general dulling of 
the ooloure so formed 

Heating the metal to 300° C in a nitrogen vacuum 
of 10'* mm did not remove the film Hence there 
is clear evidenoe in support of the conclusion that a 
thin film of pxide is formed on copper merely on 
exposure to air at ordinary temperatures 

F Hurn Constable 
St John’s College, , 

Cambridge 
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Solutions and Heat Engines 

The nature of osmotic pressure is a matter of such 
great importance both to chemists and to phyBio 
logists that I must again crave space to reply to the 
remarks of the reviewer in Nature of Mar 23, 
p 445 

In justification of his, or van ’t Hoff’s, account of 
osmotic pressure, he points to the description m my 
book of what would happen if a mixture of two gases 
at atmospheno pressure in a rigid chamber was 
separated by a rigid septum, permeable by only one 
of the two gases, from pure gas of the same kind as 
could permeate, and at the initial pressure of the 
mixture The pure gas would pass into the mixture, 
the pressure of which would rise until the pressure of 
the penetrating gas was the same in the mixture as 
outside of it The gas which penetrates corresponds 
to the solvent m a solution, and the non penetrating 
gas to the solute, while the extra pressure developed 
m the mixture might be held to correspond to oRmotic 
pressure May I point out, however, that this extra 
pressure is due to solvent and not to solute molecules 
There is thus m the phenomena no wa> of escape 
from the dilemma for van ’t Hoff’s theory which I 
indicated m my letter Van ’t Hoff’s assumption that 
osmotiu pressure is due to extra bombardment press 
ure of solute molecules is both unintelligible physic 
ally and inconsistent with the facts as revealed by 
the experiments of Morse and Lord Berkeley 

The algebraical statement on page 26 of mv book, 
to which the reviewer objects, is, 1 maintain, perfectly 
correct, and I am well content to leavo the judgment 
as to its correctness with readers of the book 

J S Haidane 

Cherwell, Oxford, Mar 23 


I will add only one short note to what I have said 
Consider two cases (1) One atmosphere of hydrogen 
on each side of the septum and no nitrogen The 
osmotic pressure is zero (2) Two atmospheres of 
nitrogen inside the chamber and again one atmosphere 
of hydrogen on eaoh side This also is an equilibrium 
case and the osmotic pressure is two atmospheres 
By what wild tlioory is this attnbutod to the one 
atmosphere of hydrogen 1 The Reviewer 


Science and Mathematics 
The sentence italicised m the following from a 
work published in 1877, seemH to have anticipated 
the views of relativists by half a century ' Any 
kabahst well acquainted with the Pythagorean 
system of numerals and geometry oan demonstrate 
that the metaphysical views of Plato were based upon 
the strictest mathematical principles ‘ True mathe 
matics,’ says the M agicon, ‘ is something with which 
all higher soienoes are connected , common mathe 
matics is but a deceitful phantasmagoria whose 
much praised infallibility only arises from this— that 
materials, conditions, and references are made its 
foundation ’ As long as exact science confines 

its observations to physical conditions and proceeds by 
the Aristotelian method it certainly oannot fail But, 
notwithstanding that the world of mailer tt boundless 
for us, ti stdl *s finite , and thus materialism will turn 
forever in this vitiated circle, unable to soar higher 
than the circumference will permit The cosmo 
logical theory of numerals which Pythagoras learned 
from the Egyptian hierophants is alone able to 
reconcile the two unite, ‘ matter ’ and 1 spirit,’ and 
oause eaoh to demonstrate the other mathematically ” 
— " Isis Unveiled,’’ i 7 W W L 
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Evolution in its Course 


O NE of the most persistent plaints of the anti 
evolutionist is that the biologist has failed to 
demonstrate to the satisfaction of the unbeliever 
the actual occurrence of evolution in the present 
day world The criticism is difficult to moot, for, 
apart from the blind eye which the critic is apt to 
turn to the well meaning efforts of the biologist, 
evolution is a slow procoas not readily to be caught 
in its stride Even amongst biologists themselves 
there has been a tendency in reoent years to look 
askance at the work of the systcmatist, and to lean 
upon the experiments of the laboratory as the only 
sure test of biological processes 

It is well to be reminded, therefore, that the last 
decade has seen a great advance m the technique 
of the systematist,and that the advance has afforded 
new ground for the examination of the problem of 
evolution m natural conditions In the old days 
an account of the bird life of a limited area m 
California would have meant little more than the 
bare records of a local list of the bud inhabitants, 
but, under the new analysis, Mr Joseph Grmnell’s 
“ Distributional Summation of the Ornithology of 
Lower California ” (Umv California Pub Zool , 
vol 32, No 1, 1928, pp 1 300) becomes a plea for 
the recognition of evolution in its course 

Two factors have made for this progress in 
method The first is the attention given to the 
discernment of minute differences in form, and it 
is sufficient answer to those who cavil at the diffi 
culties of the determination of sub species, that in 
these barely recognisable differences lie the critioal, 
formative stages, which may lead to the develop 
ment of easily distinguished species The second 
factor lies in tho attempt to associate these minute 
differences of sub species with the peculiar con 
ditions of environment in whioh each is situated, in 
an endeavour to discover something of the causes 
and essential conditions of tho differentiation 
The general results of the analysis of the bud 
life of California show, then, tho progress of evolu 
tion in Nature, as closely as the examination of 
static conditions can be expected to interpret a 
continuous process They do not reveal anything 
that is particularly novel or unexpected, but tho 
fact that they are based upon an intensity of ex 
animation and detail of comparison such as was 
unavailable to Darwin or Wallace, lends them new 
weight and authority 

In the first place, there is evidence of gradual 
differentiation Among the numerous races of 
Californian birds, examples can be selected showing 

f iractically every appreciable stage m differentiation , 
rom neighbouring stocks showing departures from 
a type so Blight that they can he appreciated only 
when a long senes of individuals is averaged, to 
full - blooded species, sharply distinct, no longer 
crossing with related species, judging from the 
absence of wild hybrids 

In the second place, the differentiation, that is, 
the variational move towards species, is not every 
where a uniform process The inequality may be 
associated with several definite characters of the 
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environment Thus, in many of the groups of wide 
distnbution, the amount of difference shown by the 
geographical races vanes directly with the degree of 
spatial separation Take the clear case of the group 
including tho California linnet (Carpodaews) The 
group extends over the mainland, a distance north 
and south of some eight hundred miles, and in that 
space has three recognisable subspecies But on 
Los Coronados Islands, only seven miles off shore, 
there is another race, appreciably but not constantly 
or conspicuously different Forty miles from the 
nearest mainland, on the San Benito Islands, there 
are greater and fairly constant differences from the 
birds of the mainland, and on Guadalupe Island, 
135 miles away, the differences are so great and 
constant that the form there is designated a full 
spocies 

The differences themselves arc significant The 
Guadalupe birds are distinguished by their larger 
size, longer legs, relatively shorter wings, and 
shorter keel of sternum — indications of a loss of 
wing power, which suggest a step towards the 
flightlessness of some other birds on remote Pacific 
islands 

Even a slight water barrior may be influential 
as an effective form of isolation, preventing free 
interbreeding of birds from neighbouring places 
Although there are no apparent barriers in the 
whole extent of the mainland of lower California, 
long distance has had the same isolating effect, 
allowing differentiation in remote stocks despite 
commingling over adjacent territory 

Other cases of the influence of isolation, such as 
that shown by the spotted towhee (Pipilo macu- 
latua), could be cited , they illustrate the fact that 
closely similar races in a senes are not situated 
“ within tho same differentiation area, nor yet in 
remote differentiation areas, but in separate and 
adjacent differentiation areas ” 

In the third place, it becomes clear that environ- 
ment may have an effect which, no matter that the 
subjects of its influence are different, results in a 
remarkably similar sot of results A very peculiar 
climatic condition exists between the crest of the 
Sierra San Pedro M&rtir and the Pacific, where a 
region of meagre rainfall has a high atmospheric 
humidity — a humid desert Various birds in this 
region, as different as flycatchers, finches, and 
woodpeckers, show similar modifications, especi- 
ally marked in deeper coloration, certain propor- 
tions of wing and tail, lesser size of bill, and so on 
Subjection of very different stocks to the same 
peculiar set of critically important conditions has 
brought parallel modifications in oertain functions 
and structures 

This suggests that the inherited variations have 
not been random, but have been directed So far 
so good, but the author goes on to say that sub- 
specifio characters are therefore to be regarded, 
either intrinsically in themselves or m their linkages, 
as of worthy sorts in the racial struggle for existenoe 
— not, ordinanly, indifferent or useless ones Here 
he seems to travel in advance of his facts, for it has 
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yet to be shown that the oommon characters which that the incipient species m nature, the subspecies, 
have been induced by a peculiar environment in owes its origin to a process, on a vast scale, of trial, 
so many different kinds of Dirds can have an equal discard, and preservation, of individuals, and of 
survival value to each of these birds of habits so groups of individuals comprising populations, 
different On the facts put thus, the safer asaump- which populations from generation to generation 
tion would seem to be that similar conditions induce are thereby rendered more nearly adjusted to such 
a similar organic reaction irrespective of ‘ worthi environments as they can endure at all But 
ness ’ or ‘ unworthmess ’ environments themselves never stabilize , they 

After all, unworthmess in the evolutionary sense are changing, proliferating, evolving continually 
is not likely to survive in hard competition with ' A balanced state of perfect adaptation of the 
worthiness, and Mr Grinnell finally reaches a organism can never be attained, but only contmu 
Darwinian conclusion “The accumulating evi ally approached, such approach being forced, under 
dence of the field naturalist is bringing conviction penalty of extinction ’’ JR 


Physical Foundations of Chemical Theory 


N O task is more difficult for the chemist of the 
present day than that of trying to keep 
abreast with those advances in atomic physios 
which affect him so closely that he cannot ignore 
(even if he cannot hope fully to understand) them 
Sidgwick’s book on “ The Electromo Theory of 
Valency,” which was reviewed at length in these 
columns last year (April 7, 1928, vol 121, p 527), 
providod a partial solution of the problem from 
the chemist’s point of view , but the brief mono- 
graph of Lessheim and Samuel referred to below 1 
may be regarded as a complementary contribution 
of unrivalled value from the physical side The 
professional spectroscopist does not often realise 
how difficult his subject can be made for the lay 
reader, and it is a common experience, even when 
reading books or lectures of a semi popular 
character, to be pulled up short by technical or 
controversial details of which no explanation is 
given or attempted 

In the more leisurely days of the past, there 
was usually ample time for one fundamental idea 
to be grasped before attention was distracted by 
the next now development Progress was then 
made by the orderly passing of the ball from one 
three quarter back to another, until it was safely 
placed behind the goal, and indue course ‘converted’ 
from speculation or hypothesis to theory Now, 
however, the ball progresses amid the confusion 
of a wild ‘ forward ’ rush, in which the casual 
onlooker can only occasionally get a glimpse of 
the ball, and has but little chance to observe the 
effects of individual play, whilst even the pro 
fessional reporter is m danger of overlooking 
essential points m the game Thus, whereas Bohr’s 
‘ principal quantum number ’ n had a sufficient 
start to secure universal acceptance, and has 
retamed its stnotly integral character, it has been 
followed in the works of subsequent authors by a 
trail of subsidiary numbers, which are m open 
competition with one another, and (to add to the 
confusion) appear at some stage to have undergone 
a process of ‘ disintegration ’ whereby integral 
quanta have been resolved into proper fractions 
The difficulties arising from such causes as these 
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are in large measure removed by tho careful and 
concise exposition of Messrs Lessheim and Samuel, 
and it is a high compliment to their skill that we 
can claim to have been able to understand and to 
mako use of the major portion of their monograph 
It was, indeed, only on reaching the tenth section 
of the book that it became necessary to add a 
marginal comment, “ I cannot follow this,” and to 
call m the help of a professional physicist to explain 
in fullor detail the complex behaviour of systems 
with several outer electrons The elaborate spectre 
scopio analysis of sections 12 and 11 was also 
too complicated to be understood at one reading, 
but it would be difficult to praise too highly the 
way in which the spectroscopic evidence is used 
in order to provide a sure foundation for definite 
chemical deductions , and it is one of the con 
spicuous merits of the book that this evidence is 
set out m such a convincing way, that its validity 
is no longer open to question even by the most 
extreme type of ‘ sceptical Ohymist ’ 

Much of the charm of the quantum theory of 
tho present day arises from the introduction, by 
Goudsmit anti Uhlonbeck in 1925, of the conception 
of the spinning electron This conception has, 
indeed, done more than anything else to bring 
order out of the chaos of subsidiary quantum 
numbers, and thus to restore to Bohr’s theory some 
semblance of the simple and logical character which 
it possessed in 1913 From tno chemical point of 
view, the principal merits of this early quantum 
theory was the provision of a logical basis for the 
valency theories of Kossel and Lewis, since it 
indicated the existence of groups of electrons with 
identical * principal quantum numbers ’ »«=1, 2, 3, 
4, 5, etc , corresponding with the K, L, M, N, 0, 
etc , levels of the X ray spectra of the elements 
In this way it explained the inertness of the noble 
gases, and the ionisation of adjacent elements suoh 
as the halogens and the alkali metals, as depending 
on the exceptional stability of oertain completed 
groups of electrons Sinoe, however, the theory 
gave no clue to the number of electrons in eaoh 
quantum group, these numbers must logically have 
followed the Rydberg senes, with 2, 8, 8, 18, 18, 
and 32 electrons in successive levels, corresponding 
with the number of ‘ cells 1 which Langmuir 
postulated in successive layers or ‘ shells ’ of his 
static atomio model 
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Two years later, m 1015, Sommerfeld found it 
necesBorv to introduce a second subsidiary ’ or 
‘ azimuthal ’) quantum number k, in order to ex 
plain the fine structure of the hydrogen and helium 
spectra This ‘ subsidiary ’ quantum number un 
mediately assumed a dominant position in spectro 
scopy, where series of spectroscopic terms for 
which ifc>=l, 2, 3, 4, were distinguished by the 
capital letters 8, P, D, F, corresponding with the 
initial letters of the ‘ sharp,’ 1 principal, ‘ diffuse,’ 
and ‘ fundamental ’ series of spectral lines with 
which the terms are associated It is unfortunate 
for the lay reader of spectroscopic literature that 
the fascinating explanation which Sommerfeld gave 
of the fine structure of hydrogen, as depending on 
the varying mass of electrons moving with varying 
velocity in elliptical orbits of different eccentricities, 
has now been abandoned m favour of a fine 
structure depending on a third (instead of on the 
second) quantum number , but the classification 
of Bohr’s 1 groups ’ of electrons into ‘ sub groups,’ 
under the headings «» = l 1 2 1 2 a 3 1 3|3„ etc, was 
nevertheless an advance of permanent value In 
particular, it was these sub groups which enabled 
Bohr in 1921 to develop his well known classification 
of the elements, m which the inertness of the noble 
gases is no longer attributed to the completion of 
the mam groups with principal quantum number 
»«1, 2, 3, 4, etc , but to the completion only of 
successive n, and n t sub groups, as in the table 
below 

X ray level ELM N 0 P 

Quantum No l v 2,2, 1,1,3, 4, 4,4,4, 6,5,5, 6,6, 

He= 2=2 
Ne = 10 =2 + 8 
A =18=2 +8 + 8 

Kr = 36 =2 +8+18+8 

X =64-2 + 8 + 18 + 18^ + 8 

Rn =86 =2 + 8 + 18 + ^32 _ + Ts +8 

This well known system of classification assigns 
an outer shell of 8 electrons to each of the noble 
gases, and explains the old ‘ law of octavos ’ by 
the repetition which results from building up this 
outer octet in one level after another It then 
proceeds to account for the properties of the transi 
tion elements of the first and second long penods 
as depending on a subsequent expansion of the 
M and N octets into shells of 18 electrons 
The final expansion of the N octet to a shell 
of 32 electrons (at a stage when the 0 and P 
levels are already partially filled) then provides 
a natural explanation of the Btill slower gradation 
of properties in the elements of the rare earth 
group 

Since the number of similarly placed electrons 
was still undetermined, Bohr adopted the simple 
plan of distributing them equally amongst the 
sub-groups of a given level The iV-level was 
therefore supposed to contain 4 + 4 electrons in 
krypton, 6+8+6 in xenon, and 8 + 8+8 + 8 m 
radon It is, however, rather illogical to postulate 
that a condition of maximum stability exists m a 
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sub group when ocoupied by 4 or 6 or 8 electrons 
Stoner therefore suggested in 1924 that the various 
sub groups should oe filled up completely one 
after another, and then remain full to the end of 
the chapter It then follows logically that the 
sub groups for whioh k - 1, 2, 3, 4, etc , must con 
tarn 2, 8, 10, 14, etc , or in general 2(2 k - 1) electrons, 
whatever may be the value of the principal quan 
turn number n The close similarity between the 
members of the various natural families of ele 
ments was then explained by the identical develop 
ment of successive sub groups differing only m 
their ‘ principal ’ quantum numbers Thus the 
alkalis all contain one electron in an n t sub group, 
whilst the alkaline earths contain a complete sub 
group of two electrons In the same way carbon 
and its homologues contain two electrons in an n t 
sub group, in addition to the two electrons in the 
a, sub group, whilst the mert gases contain a com 
plete sub group of six n, electrons 

In the periodic classifications of Bohr and of 
Stoner, the maximum number of sub groups in a 
group is fixed by the fact that k may have any 
integral value between 1 and n The number of 
sub groups is therefore equal to the principal 
quantum number n, and has the value 1, 2, 3, 4, 5, 
in the K, L, M, N, 0 levels Coster found, how- 
ever, in 1921, that the X ray absorption spectra 
of the elements have a fine structure like that of 
hydrogen or helium, the number of components 
in the K, L, M, N, 0, P levels being expressed by 
the senes 1, 3, 5, 7, (5), (3), instead of the series 
1, 2, 3, 4, 6, 6 In order to explain this result, he 
introduced a third quantum number m the form 
where k is now wntten as k, and may be any 
integer between 1 and n as before, whilst k t may 
be either equal to or 1 unit less The sub groups 
of the preceding classification are thus divided 
up into ‘ grouplets ’ corresponding with a series 
of triple quantum numbers as follows l u , 2 n , 
2 U , 2„j 3,„ 3 2i , 3 m , 3 a „ 3„, etc This Bystem 

givos the required senes of 1, 3, 5, 7 components 
m the K, L, M, N levels, as required by the X ray 
spectra, and we may then suppose that, as in the 
optical spectra, the O and P levels are only partially 
filled 

A third quantum number had already been intro- 
duced by Sommerfeld in 1920 in order to account 
for the composite character or ‘ multiplicity ’ of 
lines, such as the sodium doublet, which could 
not be explained by means of the first two quantum 
numbers Sommerfeld’s ‘ inner ’ quantum num- 
ber j can have integral values when there are two 
valency electrons which can move from orbit to 
orbit during the absorption or emission of light 
by the atom, as in the alkahne earths , but when 
there is only one of these electrons it becomes a 
half integer, and its value is given by the relation 
3 “ ~ i This third quantum number is evi- 

dently magnetic in origin, since it also explains 
the multiplicity which is developed when speotral 
lines are emitted in a strong magnetic field as 
observed by Zeeman m 1896 Under these con- 
ditions a single line is resolved into 2 j + 1 com- 
ponents, where j is the inner quantum number 
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= 1 , 2 , 3 , 4 , 6,6 
= 2 , 3 , 4 , 5 , 8 
= 3 . 4 , 5, 6 

= 4,6 8 


Thus if j is an integer, the lines break up into an 
odd number of components, but into an even 
number if j has a half -integral value 

The significance of the third quantum number 
becomes dear only when a quantised spin is given 
to the electron The magnetic moment a of the 
spinning electron can then be either positive or 
negative , but, sinoe there is no intermediate 
resting state, only a single quantum separates the 
two states For the sake of symmetry, therefore, 
these states are written s-±J for each electron, 
and we have at onoe a plausible explanation of 
those half quantum numbers which have so often 
caused the sceptical to scoff The 
total magnetio moment j of a 
planetary electron is then made 
up of two parts, the magnetic 
moment of the orbit l and of the 
spin a, so that j ~l±a, since the 
moments may either work to 
gether or oppose one another The 
magnetic moment l of the orbit is a function of 
the second or ‘ subsidiary ’ quantum number k, 
and is given by the simple relation l = k-\ Thus 
if = 1 (as in the S terms of a spectroscopic senes) 
1 = 0, and since j=l+a cannot be negative, the 
only possible value of the ‘ inner ’ quantum 
number when s= ±1 is j=% If, however, k = 2 
(as in the P terms of a spectroscopic senes), then 
l = 1 , and j=*l+a can have the two valves j = J or 
j =| An eleotron fall from a 2 S to a 1 , orbit can 
thus give rise to the yellow doublet of sodium, since 
the falling electron may be spinning either m the 
same sense as its revolution in the orbit or in the 
opposite sense 

The introduction of tho second quantum number 
had the effect of breaking up the main groups of 
2, 8, 18, 32 electrons into sub groups of 2, 2+6, 
2+6 + 10, and 2+0 + 10 + 14 electrons Tho third 
quantum number has the effect of breaking up 
these sub groups into tiny grouplets containing 
small even numbers of electrons Thus Bohr’s 
big group of 32 N electrons is resolved into the 
following grouplets 

4u 4» 4 n 4 aa 4 33 4 m 4 m 
2 2 4 4 6 0 8, 


and the 64 electrons of xenon are now distributed 
amongst 17 grouplets as follows 2, 2 + 2+4, 
2+2+4 + 4 + 6,2+2+4+4+0, 2+2+4 This has 
the effect of emphasising more strongly than ever 
the significance of the duplet or pair of electrons, 
since each completed grouplet is magnetically inert , 
but the octet is relegated to a subsidiary position 
as a mere summation of the first three grouplets 
in a group which contains 2» - 1 of these tiny 
clusters 

In order to complete this process of resolution, 
we must now proceed to consider the fourth 
quantum number m, which represents the various 
settings of the atom m an external magnetic field 
This fourth quantum number changes by one unit 
at a time from +j to -j, and may therefore be 
either integral or half integral The number of 
settings for a given value of j is given by tbe 
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formula 2 j + 1 , thus if j = 4, m - ± J and has two 
values, if j- 1, m - - 1, 0, +1 and has three 

values, whilst if j=l, m -J, +$■, +J and 

has four values The total number of settings of 
the four quantum numbers n, l, j, and m is then 
found to agree exactly with the maximum number 
of electrons that can be collected in groups, sub 
groups, and grouplets round the nucleus We are 
therefore at last in a position to appreciate Pauli’s 
‘ exclusion rule,’ according to which no two 
electrons in an atom can have the same four 
quantum numbers, n, l, j, and m A sample of the 
table which expresses this rule is reproduced below 


l = 0 [j =} 


1 = 1 
i=2 
1 = 3 




■»=-*+* 

*»= -i+j 

» = _ }+i + J+ 3 

m = -i-*+*+j 
m= -4 -i-*+*+f+ | 
ru = -I-I-J + J+I+ » 


Numhor of Setting*. 



This table gives a picture of the periodic 
classification from which all individuality is ex 
eluded, since exactly the same sequence recurs 
when n =2, 3, 4, etc It thus represents one of the 
mam characteristics of the elements perfectly, 
namely, the recurrence of typos such as the 
halogens, noble gases, and alkalis at appropriate 
intervals , but in practice tho elements of a given 
family are far from uniform in their behaviour, so 
that even the formal valencies vary erratically m 
a family such as copper, silver, gold It is therefore 
satisfactory to find that the spectroscopic evidence, 
when examined m detail, gives similar indications 
of more complex developments Thus it is found 
experimentally that, in the elements of the first 
transition series, the grouplet 4 U of the N level 
is occupied by two electrons (except m chromium 
and copper) so that all these elements readily form 
bivalent ions In the same way, the first two 
elements (yttrium, zirconium) of the second 
transition series have two electrons in tho 5 n 
grouplet of the 0 level , but at this stage there 
is an abrupt change, since the following elements 
(niobium, et seq ) have only one electron in the 5 U 
grouplet, and palladium actually has none In the 
next group of transition elements tungsten appears 
to have two electrons in the 6^ grouplet , but no 
conclusion can be drawn in reference to the other 
elements of this transition series, since the relevant 
spectroscopic data are not yet available These 
unforeseen ‘ anomalies ’ are of peculiar interest, 
since they show that the individuality of the 
elements, which makes inorganic chemistry jtppear 
so much less systematic than orgamc chemistry, 
is manifested also m their spectroscopic behaviour, 
which may therefore be expected to provide a clue 
to the common origin of these physical and chemical 
anomalies in the electronic configuration of the 
atom 

A particularly interesting comparison can be 
made between nickel, palladium, and platinum 
The structure of these three elements could be 
represented most easily by assigning an outer 
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shell of 18 electrons to each metal, as in the scheme 
K l m x o 
Ni=2 + 8 + 18 -28 

Pd = 2 + 8 + 18 + 1& -46 

Pt = 2+ 8 + 18 + 32 + 18=78 
This structure is correct in the case of palladium, 
which appears to contain a senes of complete 
grouplets, since it is only feebly paramagnetic and 
gives a spectrum with some of the characteristics of a 
noble gas , but it is no longer true for nickel and 
platinum, the spectra of which arc more like those 
of tho alkaline earths, so that their structure may 
be represented more efficiently by the schemes 
2 + 8 + 16 +2 and 2 +8 + 18 + 32 + 16 +2 

The spectroscopic data thus explain the typical 
bivalency of nickel and its resemblance to the 
bivalent transition elements with which it is 
associated , but they do not throw much light on 
the chemistry of palladium and platinum, since 
these two metals do not show any analogous 
contrast in their chemical behaviour If, however, 
wo consider tho comage metals of the succeeding 
family, Cu = 26, Ag=47, An =79, the value of the 
spectroscopic data is at once seen Thus, since 
palladium contains only completed groups or sub 
groups of electrons, and has therefore a very 
stable electronic configuration, it is natural that 
silver should exhibit the simple spectrum and 
rigid univalency of an alkali metal, as expressed 
in the scheme Ag = 2 + 8 + 18 + 18 + 1 In tne case 
of copper, tho univaloney of the element m its 
cuprous salts is similarly expressed in the scheme 
Cu = 2 + 8 + 18 + l In strict conformity with this 
scheme, the cuprous ion, Cu+ =2+8 + 18, which 
has three levels completely failed, is diamagnetic , 
but the cupric ion, which possesses an incomplete 
shell Cu++=2 + 8 + 17 is paramagnetic Since 
copper is usually bivalent, we might expect 
to find spectroscopic evidence of a con 
figuration Cu = 2+8 + 17+2, corresponding with 
Ni = 2 + 8 + 16 + 2, with two electrons m the 4 U 
grouplet, but this does not appear to have been 
observed On the contrary, the presence of 
quadruplet groups in the spectrum of copper 
indicates the presence of three unpaired electrons 
round the control nucleus This brings the metal 
into line with nickel, but in a different way, since 
the stable core of electrons has 2 + 8 + 16 electrons 
in each case , hut it is not in accord with the 
chemical properties of the element, which may be 
univalent but is never tervalent 

Tho univaloney of gold finds expression in the 
configurations 

Au = 2+ 8 + 18 + 32 + 18 + 1, 

Au+ =2 + 8 + 18+32 + 18, 

which show the presence of one easily detached 
electron m the P level Its tervalency can be 
deduced from the analogy between the spectra 
of platinum and those of the alkaline earths with 
two easily detached electrons, since this indicates 
the existence of a stable core with 16 O electrons 
as in the scheme 

Au+++=2 + 8 + 18 + 32 + 16, 
compare Pt=2 + 8 + 18 +32 + 16 + 2 
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In this connexion, the univalenoy of thallium, 
which finds expression in the scheme T1+ - 
2+8 + 18+32 + 18 + 2, is of interest, sinoe it pro- 
vides further evidence of the stability of the outer 
sub group of two 6 t electrons whioh has already 
been deduced from the spectroscopio data for 
platinum 

The introduction of sub groups of elements has 
the interesting effect of removing carbon and 
silicon from the central position which they have 
long occupied in tho minds of chemists as the middle 
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members of the two short periods of elements 
From the spectroscopist’s point of view, however, 
a sub group 2, or 3 t has been completed at beryl- 
hum and magnesium, and it only remains to build 
up the six electrons of the 2 t or 3. sub groups m 
order to give the configuration of a noble gas 
In this process, nitrogen and phosphorus usurp 
the median positions, and this is revealed by an 
unexpected symmetry m the spectroscopic terms 
of the elements on either side Thus the speotrum 
of magnesium shows some resemblance to that of 
argon, whilst aluminium and chlorine, and silicon 
and sulphur form similar pairs, in which the 
electrons which are present m one element are 
represented by gape in the other A similar 
symmetry is seen on either side of manganese in 
the transition elements of the first long period, 
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where the 3j sub group is being filled up , but in and the ionisation potential leaps up to a maximum 
this case the symmetry is marred by the fact When once this shell is broken, however, only a 
that chromium and copper have only one outer feeble resistance is offered to its complete removal 
electron instead of two in the 4, x grouplet In Thus the two L electrons can be removed from an 
the elements of the rare earths, where the 4 t sub- atom of beryllium by two increments of about 8 
group is being filled with fourteen electrons, and 7 volts, but the removal of the two K electrons 
gadolinium occupies a central position in a senes requires the successive addition of 138 and 46 
of fifteen elements ranging from lanthanum to volts to the previous total of about 15 volts The 
cassiopeium , but in this case the central element most striking feature of these numbers is the drop 
is characterised by an extraordinary maximum of of nearly 100 volts in the extra work that is re- 
multiphcity, r=» 17, which is far in excess of the quired to strip the nucleus bare by the removal of 
previous maximum values, namely, r =4 for mtro one more electron when once the K shell has been 
gen and phosphorus, and r = 6 for manganese, or broken Even the tiny duplet of the 2 U grouplet 
r = 7 for tne anomalous spectrum of chromium appears, however, to put up an appreciable re- 

The culminating feature of Messrs Lessheim and sistance to disruption, since rather less oxtra work 
Samuel’s monograph, m our experience, is found is required to remove an electron from the ion 
m a diagram of ionisation potentials (Fig 1), Be+ than from the neutral atom Be Facts such 
which provides the most convincing proof of the as these provide ideal evidence in support of the 
real oxistence of electron groups The minima mam thesis of the electronic theory of valency, 
at Li+, Be ++ , B++ ' r , and C++++ show how easy that chemical affinity in all its various mamfesta- 
lt is to remove the whole of the electrons from the tions depends on the superior stability of certain 
L level in lithium, beryllium, boron, and carbon , numerical groups of electrons when under the 
but, on attempting to remove one more electron, influence of a positively charged nucleus In our 
ail immense resistance is at once encountered to opinion, this thesis now rosts on an impregnable 
the disintegration of the still complete K shell, rock of experimental proof T M Lowry 

Christian Huygens, 1629-95 

O F all men of scienoe whose lives were passed sixth, but the first seen, of the satellites of baturn, 
within the compass of the seventeenth and then gave the true explanation of the curious 
century, none has a moro lasting reputation than appearance of the ' triple planet ’ This discovery of 
the Dutch mathematician, natural philosopher, and Saturn’s ring ho mado known 111 the form of a 
inventor, Christian Huygens Bom on April 14, logognph, which is reproduced by Grant m his 
1629, three hundred years ago, at a time when the “ History of Physical Astronomy ” In after years 
work of Kepler, Galileo, Napier, Gilbert, and Huygons presented to the Royal Society an object 
Harvey was slowly gaming acceptance, he lived to glass of 122 feet focal length for an 1 aerial telescope,’ 
read Newton’s “ Pnncipia,” ana during the course for the mountuig of which Halley was com 
of his career saw the rise of experimental science, missioned by the Society to “ view the scaffolding 
the erection of famous observatories, and the of St Paul’s Church ” to see if it could be used for 
foundation of our greatest scientific societies, tho erecting the object glass 

Royal Society and the Paris Academy of Sciences, From astronomy and telescopes Huygens turned 
of the latter of which he was the first foreign to clocks, and on June 16, 1657, presented the first 
associate pendulum clock to the States General Described 

Huygens’ birth, and his death on June 8, 1695, later in his famous work ‘ Horologium Oscil 
both took place at the Hague, and his tomb, like latonum,” of 1673, a repbea of the clock is to be 
that of his illustrious countryman, Boerhaavo, is seen m the Science Museum Of that famous 
there in St Peter’s Church With advantages of work, it has been said that it contained original 
birth, education, wealth, and position, Huygens discoveries sufficient to have furnished material 
possessed a studious and industrious mind, and an for half a dozon striking disquisitions, while * the 
even and cheerful temper, and by the exercise of theorems on the composition of forces in circular 
his brilliant intellect he raised himself to pre motion with which it concluded formed the true 
eminence among his contemporaries Trained in prelude to Newton’s ‘ Pnncipia ’ and would alone 
the law and for a short time attached to a Dutch suffice to establish the claim of Huygens to the 
embassy, he was all his life free to follow his own highest rank among mechnaical mventors ” This 
bent, and his long sojourn m Pans, where he work, like his “ Traitd do la Lumi^re,” in which he 
enjoyed the seclusion of the Biblioth&que R01, and enunciated the undulatory theory of light, w as 
his visits to England, no less than his investigations, wntten while he lived in Pans 
discovenes, and inventions, led to his being esteemed Returning to his native country m 1681, Huygens 
by a wide circle of fnends continued his wntings, and his last work, “ Cosmo 

The life and works of Huygens have been theoros,” was in the printers’ hands when he was 
published and republished, but reference can be attacked by the illness which proved fatal It is 
made to only one or two of his great oontnbutions said that Flamstead recommended the “ Cosmo- 
to the advancement of knowledge Attracted in theoros ” to Dr Plume, archdeacon of Rochester, 
his youth, like many of his fellows, to the oon- who was so struck with it that he left £1800 to 
struotion and improvement of telescopes, en found the well known Plumian professorship of 
Mar 25, 1655, Huygens discovered Titan, the astronomy at Cambridge 
No <1102 Vnt. 1231 
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Obituary. 


Dr Alex Hill 

1^\R ALEX HILL, whose death was recently re 
D corded m Nature, was bom at Loughton, 
Essex, and educated at University College School 
and at Downing College, Cambridge , in 1880 he was 
elected a fellow of the College, from 1888 to 1907 
he was Master of Downing, and from 1897 to 1899 
Vice Chancellor of the University He studied 
medicine and surgery at St Bartholomew’s 
Hospital , m 1884-85 he was Huntenan professor 
of the Royal College of Surgeons 

The greater part of Dr Hill’s life was spent in 
the advancement of learning , his services, not being 
confined to the routine of academio life, were given 
widely to educational causes He assisted in the 
formation of the National Home Reading Umon, of 
which he was the chairman from 1888 to 1908 
He served as president of the Teachers’ Guild of 
Great Britain, and was a member of various educa 
tional committees, including the Welsh Colleges 
Committee, 1907-8, and the Advisory Committee of 
the Treasury on Universities, 1901-6 

A versatile and an attractive writer, Dr Hill 
was the author of soveral books and papers on 
physiology and on other subjects connected with 
the profession for which he had been trained His 
geniality, personal charm, and eloquence attracted 
crowded audiences m various parts of the country, 
when as a Gilchrist Lecturer he dealt with physio 
logical and psychological subjects such as “ Man 
under the Microscope ” and “ Dual Personality ” 
His literary gifts were evident in his series of 
lectures on Browning and in his interpretation of 
the poet in his “ Notes on Browning ” 

Dr Hill was zealous in his advocacy of university 
education, and having formed the conception of 
university institutions os centres of educational 
influence in areas not already served by umversi 
ties, he strove to put his ideals into practice With 
this aim in view he accepted an urgent appeal 
to become the Principal of University College, 
Southampton, n position which he took up m 
January 1913 His task was not an easy one, but 
he entered on it with characteristic enthusiasm , 
his winsome personality had an immediate effect 
on all branches of the College activities, and he was 
able to secure support for the now College buildings 
which had been planned for the present site at 
Highfield The outbreak of the War so soon after 
henad entered upon his duties was a serious blow 
to the growing College , a large number of the staff 
and students joined the forces, and the new build 
ings were occupied as a war hospital Dr Hill’s 
own residence at Highfield Half, which he had 
taken as a centre for the Bocial activities of the 
College, he gave up to the Red Cross Society, and 
lived in a house near it in order to be able to assist 
the work of the hospital Always a hard worker, 
his energy during the War was boundless, for m 
addition to carrying on his duties as Principal of 
the College, he tool on himself the work of the 
Universities Bureau when his assistant secretary 
joined the forces His recreation was m the garden 
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attaohed to Highfield Hall, and even at this 
strenuous period of his life he rose early each 
morning to work in the garden, where he grew 
vegetables and flowers for the wounded soldiers in 
the hospital 

The work with which Dr Hill especially identi 
fied himself since 1912 was that of secretary of the 
Universities Bureau of the British Empire The 
Bureau owes its inception to Dr Hill, who, when he 
resigned his position as Principal of the University 
College, Southampton, told tne writer that there 
were two claims both very dear to him, those of the 
College ami the Bureau , but whilst he felt that 
others could carry on the work of the College, the 
Bureau was his own child, and his one aim in life 
v as to nurse it and to bring it to maturity 

A man of broad sympathies and wide vision, 
Dr Hill endeared himself to those who knew 
him His tour with his family, so well de 
senbed in his book ‘ Round the British Empire,” 
strengthened his vision and he felt more intensely 
that the work which he was undertaking was a 
means of cementing more firmly the bonds of 
Empire Since 1 920, although his 'work Was mainly 
in London, his home was in Southampton, and his 
connexion with the College maintained by his 
election as a vice president He died at ‘ Granta,’ 
Upper Bassett, Southampton, on Feb 27, and leaves 
a widow, a son, and a daughter J Eustice 

We regret to announce the following deaths 

M J Boussinesq, member of the Section of 
Mechanics of the Paris Aoademy of Scienoes and 
author of a mathematical work on the theory of 
light, on lob 19, aged eighty rix years 

Sir Anthony Bowlby, Bart , K C B , K C M G , 
K C V O , a past president of the Royal College of 
Surgeons of England, on April 7, aged seventy three 
years 

Dr Jonathan Dwight, president in 1923-26 of the 
American Ornithological Union, on Feb 22, aged 
seventy \ears 

Dr H B Gray, formerly warden of Bradfield 
College, and president in 1909 of Section L (Educa 
tional Soienoe) of the British Association, on April 5, 
aged seventy seven years 

Sir George Krubbs, CMC, Commonwealth statisti 
cian from 1906 until 1921, and president in 1923-24 of 
the Australasian Association for the Advancement of 
Soienoe, aged seventy years 

Dr Thomas B Osborne, sinoe 1886 research chemist 
in the Connecticut Experiment Station, who was an 
honorary fellow of the Chemical Society of London, 
and was distinguished for his work on the chemiBtry 
of the vegetable proteins and related subjeots, on Jan 
29, aged sixty nine years 

Sir Henry Rew, KCB , sometime Assistant Sec re 
tary, Ministry of Agriculture, and a past president of 
the Royal Statistical Society and of Section M (Agn 
culture) of the British Association, on April 7, aged 
seventy years 

Dr Thomas Scott, associated for many years with 
the Soottish Fishery Board Laboratory and known for 
his work on the smaller marine Crustacea, especially 
oopepoda, in recognition of which the University of 
St Andrews conferred on him the honorary degree 
of LL D , on Feb 25, aged eighty eight years 
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News and Views. 


These are two thinkers in England just now work 
mg on very similar lines, investigating the relations 
of soienoe and art Both are ‘emeritus’ professors, 
Lloyd Morgan of Bristol, Alexander of Manchester, 
and every reader of any of their publications on the 
subject must be struck by the earnestness and pene 
tration of their work and the palpable and complete 
sincerity of their minds It is much to be hoped that 
they will persevere and that Prof Alexander, who has 
already several lectures and pamphlets on the subject 
to his credit, will soon be able to bring out the 
systematic volume which he has in mind Prof 
Lloyd Morgan gave two lectures at Bristol last 
Novomber entitled “ Science and Drama ” (University 
of Bristol), which really deal with the same topic 
He useH the term ‘ drama ’ in the widest possible 
sense in order to cover all forms of ‘ agency,’ and while 
in the first he considers the question of * agency ’ in 
respect of natural phenomena which arc studied m 
science, in the second he examines in detail what 
Alexander has already said about the action of the 
mind in art, on the whole accepting it and adding 
certain glosses ’ of his own 

Prof Li oyd Morgan's second lecture sums up and i 
gives the author's own point of view in his now 
familiar phrase of ‘ emergence ’ Science and art, 
he tells us, both give entry to a realm which is trans 
formed in contrast with the world of naive perception 
The square box, for example, which we see as we move 
about m a room is transformed by tho most elementary 
operation of science into a cube Wo never soe it as a 
oube but we think so consistently in a transformed 
mental attitude that we always say that what we see 
is really a oube The difference in this respect be 
tween the man of science and the artist is that for the 
latter it is always the appearance which in his sense 
is the real There is, however, in both cases the 
scientific and the artistic result, something added by 
the thinker or the artist In the latter case the aitist 
transforms the real as he percoives it into something 
having an ‘ art value,’ and it is in this process of 
transformation, whether of the artist himself or of 
those who follow him in appreciating his work, that 
Prof Llojd Morgan finds the now or ‘emergent’ 
attitude of mind which is the keystone of his philo 
sophy It is the turning point m mental development, 
and probably not attained by the animal or the little 
child Then comes a careful and stimulating analysis 
of Alexander’s account of the same process The two 
philosophers by no means agree on all the points which 
arise, and it is thiB comparison of results which makes 
the discussion so interesting English writers have 
not hitherto equalled the best of the German, Italian, 
or French philosophers who have studied asthetio, 
and it is therefore the more gratifying to find a pair 
of subtle and mature minds engaged m friendly com 
petition to fathom the depths of one of the most 
fundamental problems of thought Both, it should 
be noted, agree in placing the decisive element in the 
thinking mind * 
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In a recent leading article in Nature (Feb 10, p 
233) the connexion between forests and agriculture as 
considered m the Report of the Royal Commission on 
Agriculture in India was considered In different 
parts of India, a study of the lustory of the past sixty 
years or so has resulted in the steady growth of an 
opinion which m ogruses that there is a definite rela 
tion between unchecked abuses m the forest (by axe, 
fire, and overgrazing) and subsequent forest degrade 
tion, erosion, drying up of the waters and covering 
up of valuable agricultural lands Ihose who have 
studied those problems in India will not, perhaps, be 
aware how widespread and important they have 
become in other parts of the world Recently (Feh 
27-Mar 1 ) a three days’ joint session of the American 
Forestry Association and the Florida Forestry Associa 
tion was held at Jacksonville Fla , to discuss the 
position of the southern forests and their industrial, 
conservational and recreational sigiuficance to the 
United States The main object of the meeting, ac 
cording to a Daily Service New e Bulletin issued by 
Science Service, Washington, D f , was a consideration 
of thostepHtobetaken “to reclaim for full production 
the vast tracts of southern land that are bet tor adapted 
for forest oi ops than for any other purpose ” One of the 
sessions was devoted to a consideration of the fire 
evil “Forest fires in the south,” it is said, “are 
different from those in other parts of the country in 
that most of them aro deliberately started by cattle 
owners under the mistaken impression that burning 
improves pasture How to persuade these peojile 
that they are burning money out of their own pockets 
is ono of the most pressing problems confronting 
southern forestry men ” Forestry men m India hav e 
been engaged upon this problem for sixty years and 
more, and Florida foresters could doubtless study the 
work of tho post in India with profit 

Mr h A Sherman, of tho United States t orest 
Service, m dealing with the important problem of soil 
exhaustion and erosion as a lesult of the destruction 
of the forests, said ‘i Our fields have been robbed of 
their fertility almost beyond human comprehension 
Millions of acres have, through our ignorance, been 
rendered relatively worthless The far 

sighted thrift upon which was founded that part of 
the common law which pltMos a taboo upon waste is 
still sufficiently inherent m our people to assure us that 
it will be applied as Boon as the man m the street 
realises the presence of that waste and its extent 
He will insist upon prohibiting forms of agriculture 
that result in a permanent shrinkage in our total 
agricultural domain Eoonomio pressure and the 
pressure of public opinion will combine to exclude 
certain classes of land from cultivation until such time 
as such use justified the investment necessary to adapt 
them for permanent tillage Meanwhile such lands 
may serve a useful and very valuable purpose as 
forests Forestry use not only safeguards the fertility 
of the soil from destruction, but actually contributes 
to its upbuilding ’ Mr Sherman m the above words 
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might have been speaking for many parts of the 
British Empire where problems of the kind, through 
mismanagement or ignorance m tho past, are urgently 
demanding a solution 

At the quarterlj meeting of the Grand Council of 
the British Empire Cancer Campaign held on Monday, 
April 8, the summer j of the recommendations made 
by the Committee of the International Cancer Con 
ference bold last J uly was passed to the Investigation 
Committee of the Campaign to take action m mitiat 
ing executive action on the proposals In the matter 
of radium and X rajs, the Committee stresses the 
nec essity for the institution of standardised records of 
results of pationts treated by radium and X rays, and 
urges that the Campaign, in collaboration with the 
Medical Research Council and the Ministry of Health, 
should invite all institutions using radium and X rays 
to utilise an agreed form of record The Orand 
Council received the final reports on the subject of 
the Carton Prize, which has been instituted by tho 
British Empire Cancer Campaign for the purposes of 
promoting investigations into the nature, causes, pre 
vention, and troatment of cancer It was announced 
that a modal, with an honorarium of £500, will be 
awarded to the person, or group of persons, who shall 
submit the essay embodying the results of original 
investigations which, in tho opinion of the judges 
appointed by the Grand Council, is the best contnbu 
tion towards “ i'he Early Diagnosis of Cancer ” 

Thf recent presentation by Messrs Thos W Ward, 
of Sheffield, to the North Eastern Railway Museum 
at York, of some old lack rails and wheels from the 
Wylam wagon way has attracted considerable atten 
tion in the Press, and the Wylam wagon way has 
been referred to as the earliest railroad in the world 
On such matters there is often confusion of thought, 
and it should bo remembered that railroads existed a 
very long time before locomotives were introduced 
Longitudinal wooden timbers were adopted on roads 
in mining districts m the fifteenth contury and their 
use in the north of England was a factor in the de 
velopment of our coal industry By the beginning 
of the nineteenth century they were in general use, 
but all haulage was by horses Cost iron plates or 
edge rails were introduced towards tho end of the 
eighteenth contury All such railroads were, how 
ever, private concerns, and the first public railroad 
was the Surrey Iron Railway, which was completed 
to Croydon m 1803 and to Merstham in 1805, but was 
never carried as far as Portsmouth, which was its 
intended destination Tho Wylam line is of course 
bound up with the introduction of the steam railway 
about ten yeam later 

In a paper read to the Newcomen Society on 
Mar 27, Mr W A Benton dealt with the subject of 
weighing heavy loads, and especially with the invention 
of the oompound lever machines by John Wyatt 
of Birmingham Peoples of oriental or classical an 
tiquity possessed no other weighing machines except 
those of the equal armed balance and the steelyard, 
and the maximum capacity of suoh machines during 
the Middle Ages does not appear to have exceeded 
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one or two tons One suoh high capacity wooden beam 
has survived at Neisse, in Prussia The olaims 
sometimes made that the compound lever weighing 
machine was first used by the Italian physician, 
Santon Santona (1561-1636) do not appear to be 
substantiated, though he introduced the practice of 
weighing his patients During the eighteenth oentury 
huge steelyards were introduced for weighing loaded 
carts, two specimens of which still exist in England, 
one at Soham, Cambridgeshire, and the other at 
Woodbndge, Suffolk Wyatt’s invention was made 
about 1744, and the machines with compound levers 
are described in encyclopaedias at the end of the 
oentury An examination of the Wyatt manuscripts, 
however Mr Benton said, failod to throw much light 
on the early history of Wyatt’s invention, which forms 
tho basis of all platform weighing machines to day 
A carpenter by trade, Wyatt was born near Lichfield 
in 1700 and died on Nov 29, 1766, his tomb bomg in 
the churchyard of St Phillip's, Birmingham Mr 
Benton was able to illustrate his paper with lantern 
slides and models, some of the latter coming from the 
histonoal museum of Messrs W and T Avery, Ltd , 
Birmingham, whose works occupy the site of Boulton 
and Watt’s famous Soho Foundry 

American museums continue to make groat 
advances in their efforts to reach and teach the people 
In connexion with the Brooklyn Children’s Museum, 
a new building — larger and finer than many of the 
local museums of Britain has just been opened to 
tho public, anil the increase of space has suggested 
many improvements in the storing and lending of 
material The library section, in addition to its books 
which are open to inspection by the children, possesses 
8000 lantern slides catalogued on the Dewey system, 
a file of 5000 pictures so indexed that any teacher or 
child may borrow a set of them for special school work, 
and a collection of excerpts from the National Oeo 
graphic Magazine, arranged according to subject and 
also available for borrowing It is still more interest 
mg to leam that from tho hall in which the Hooper 
Memorial Loan Collections are displayed children may 
borrow and take home small coses containing mounted 
birds, which they take off tho shelves just as they 
might borrow a book A new type of history room is 
to be created at tho Brooklyn Children’s Museum as 
the result of a gift of 15,000 dollars by Mrs John 
Mills The room will contain a unique collection of 
twenty five historical scenes in miniature, illustrating 
significant ovents m the progress of the human race 
They will begin with the cave men and will show that 
ideas, rather than wars and weapons, have been 
responsible for the progress of mankind Further 
groups will tell of the discovery of painting, the 
development of the drama, the science of navigation, 
the appbcation of steam and electricity, and the con 
quest of the air Mr Dwight Franklin, of New York, 
who is already well known for this class of work, will 
prepare the histonoal groups, and it is expeotod that 
the creation of the twenty five groups will ocoupy 
about two years 

In paper mills and rubber factories trouble often 
arises from large sparks due to the statical electricity 
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generated by the running machinery Various 
remedies have been suggested for reducing the fire 
risk due to this effeot In a recent Daily Science Newt 
Bulletin, issued by Science Service of Washington, 
D C , a somewhat novel method used by a large 
Russian rubber factory is described for avoiding the 
danger of fire In the factory, when the rubber 
solution flows over the fabrio base and dries on it, 
large eh&rges of static electricity are produoed by the 
friction of the rubber covered fabric with parts of tho 
drying machinery When the stress at the surface 
gets greater than the electric strength of air, a h6t 
‘ fat ’ spark is produoed similar to the ignition spark 
of a magneto, and this may start a fire, or cause an 
explosion as the air in the drying room is always satti 
rated with highly explosive vapours A usual method 
in Great Britain is to use a fine wire brush to oollect 
the charges and let them pass to earth, but sparks 
oannot be altogether prevented in this way In the 
Russian State factory in Leningrad a capsule of 
radium is placed near the point whero the electnoity 
is generated The radiations from the radium ionise 
the air, and so tho electric charges flow through it 
harmlessly to the earth Ihe cost of the installation 
is very low, as one milligram of radium is qiutesuflfioient 
to prevent sparks from taking place, and it will 
doubtless last for many years The method has been 
known for a long time, but this industrial application 
is a useful one 

Tub first Young Farmers’ Club in Great Britain 
was formed by United Dianes, Ltd , at Hemyock in 
Devon in 1921, and from the start the movement has 
been remarkably successful Whereas in 1924 there 
were only about 30 clubs and 000 members, now there 
arc 100 clubs with a membership of about 2000 A 
fresh indication of enterprise is the reoent issue of 
a monthly illustrated journal entitled The Young 
Farmer (National Association of the Young Farmers’ 
Clubs, 20 Bedford Square, London, W C 1 , price 3« 
a year) Much interesting information is given in the 
first issue by various authors ooncormng the aims, 
growth, and activities of the movement From the 
outset it was realised that though it was ideal for the 
organisation to be independent and self supporting, 
yet Borne outside help would be necessary for a start 
In 1924 the Ministry of Agriculture acoepted a 
measure of responsibility, and now the support of the 
National Council of Sooial Science has been secured , 
and a National Association of Young Farmers’ Clubs 
has been formed under its auspices Suoh centralisa 
tion, together with the help of the new journal, should 
do much towards oreating corporate feelmg between 
the individual clubs Titles of articles in the first 
issue, suoh as “ My Experiences at the Dairy Show in 
1928," “ Coaching an International Cow Judging 
Team,” “Boys and Girls in Rural Ontario,” “A 
Year’s Work in a Bee Club,” serve to indicate the 
varied nature of the contents 

Thu considerable extension of fur farming in 
Great Britain during the last few years suggests 
that the attention of inquirers should be directed to 
a leaflet just issued by the United States Department 
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of Agriculture, “ Recommendations to Beginners in 
Fur farming ” In gives in summary form, with 
references to further literaturo, general information 
on how to make a start areas suitable for farming, 
species suitable for propagation, where to obtain 
breeding stock The instruction is scanty, but it 
may be readily supplemented by consultation of the 
special publications of the Department, which are 
mentioned 

Thk Czechoslovak National Roseanh Council, 
which is incorporated in tho International Research 
Council, concluded its fifth year’s activity at a 
general meeting held m Prague on Mar 10 The 
president, Prof Syllaba, opened the meeting by de 
fining the functions of the International Research 
Counoil and the Czechoslovak National Research 
Council, which latter is an offspring of the Czech 
Academy of Sciences Tn conclusion, Prof B N6mec 
delivered an interesting lecture on “ International 
Aspects of Czoch iscience,” m which he pointed out 
tho twofold duties of scientific workers of a small 
nation, namely, to cultivate their national science 
and to present their achievomonts before tho inter 
national world The annual report which has re 
contly been published, describes the activities of tho 
ten seotions of natural sciences, medicine, and engin 
eering, and gives the names of the 82 members 

By an Act of Congress the United States of 
Ameru a hav e established a Gorges Memorial Institute 
of Tropical and Preventive Medicine in Panama, and 
the memorial laboratoiy has jUHt been opened 
Surgeon General William C Gorgas, who died in 1920, 
went to the isthmus of Panama to report on the 
sanitary conditions of the Canal Zone in 1904 , ho was 
appointed chief health officer for the region, whioh 
was then notorious for malana and yellow fever 
His work there, a monument to snentific and ad 
mimstrativo hygiene, mado tho Canal Zone an 
inhabitable and even healthy area Tho first direotor 
of tho now laboratory is Dr Herbert C Clark, who 
was with General Gorgas m tho Canal Zone for several 
years Congress has authorised a permanent appropn 
ation of 60,000 dollars a year for maintenance, and 
Latin American governments have been invited to 
contribute up to 76 per oent of the amount given by 
the United States 

Tiie Bureau for Contraceptive Advice, Baltimore, 
Maryland, has issued its first statistical report, com 
piled by Prof Raymond Pearl The number of 
women (all married), attending was 108, their average 
age was just under 31 years, and the average duration 
of marriage 12 3 years One half of tho women who 
attended the Bureau had been pregnant more than 
six times and had borne five or more children before 
they came Suoh reproductive rates are not con 
duoive to either private or public health, and the figures 
given demonstrate the value of such a clime as a 
health measure and lend no support to some of the 
objections that have been advanced against contra 
ceptive measures 

A leading article in the latest number of the 
Scottish Naturalist entitled “ More Opportunities for 



680 


NATURE 


[April 13, 1929 


Naturalist* Natural History as a Profession,” points 
out the need for the oreation of trained biologists to 
fill the increasing number of posts available in Great 
Britain and its colonies “ There never has been a 
time when so many opportunities offered themselves 
for young men who desire to follow natural history as 
a career, nor a time when so few men could be found to 
fill the posts that await them ” It is shown that the 
posts in question cover a wide variety of work, giving 
scope for outdoor observation and opportunities for 
biological research, and an indication is given of the 
scales of salary which may bo expected here and 
abroad 

The Report on the Health of the Army ’ for the 
j ear 1927 hew recently been issued (London HMSO) 
The incidence of sickness among soldiers duung the 
year was somewhat higher than that of the preceding 
year, being 467 7 per 1000 of the strength, accounted 
for by the high incidence of mfeotion during the eaily 
months of the defensive of cupation of Shanghai The 
principal causes of admission to hospital were malaria, 
9205 cases, venereal diseases, 9186 cases, and in 
flammation of toneils, 6322 cases The high incidence 
of tonsillitis still remains unexplained As in the 
previous year, inflammation of the middle ear heads 
the list as cause of invaliding Diphtheria was com 
paratively prevalent with 317 admissions, while the 
enteric groups of fevers numbered only 239 cases for 
the whole army, including India, a letnarkable record 

Proe Pifter Zeeman, of the l nivorsity of 
Amsterdam, has been elected an honorary fellow 
of the Physical bociety of London 

The George Darwin Lecture of the Ro>al Astro 
notnical bociety will be delivered at the meeting of the 
Society on May 10, by Prof E Hertzsprung, who will 
take as his subject The Ploiades 

Prof F O Bower emeritus professor of botany 
in the l mversity of Glasgow, will give the Huxley 
Memorial Lecture at the Imperial College of Science 
and Technology, London, S W 7, on May 3 at 5 30 
p m His subject will be ‘ The Origin of a Land tlora 
reviewed Twenty one Yoars after Publication 

The fourteenth Guthne Lecture will be given 
before the Physical Society by Prof P W Bridgman, 
Hollis piofessur of mathematics and natural philo 
sophy in Haivard Universitj, on the properties of 
the elements under lugh pressures, at 6 o dock on 
April 19, in the Imperial College of Science, Imperial 
Institute Hoad, South Kensington Admission is 
tree without ticket 

It was announced by the president of the Linnean 
Society of Loudon, at the meeting held on April 4, 
that the Linnean Modal, which * is awarded each 
year to an eminent biologist as an expression of the 
Society s estimate of his services to soienco,” is to be 
given to Prof Hugo de Vries, the veteran emeritus 
professor of botany in the University of Amsterdam, 
who is best known for his mutation theory of the 
origin of species 

The gold medal of the Institution of Mining and 
Metallurgy has been awarded conjointly to the Hon 
William Lawrence Baillieu and William Sydney 
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Robinson “in recognition of their services in the 
development of the mineral resources of the Empire, 
with special reference to the zino and lead industries 
of Australia ” The medal (in duplicate) will be pre 
sented at the annual general meeting of the Institution 
to be Held at Burlington House on Thursday, May 16 

The following office bearers were elected at the 
meeting of the Royal Philosophical Society of Glasgow 
on Mar 27 — Vice President Mr Robert A Burr , 
Members oj Council Prof E P Cathoart, Dr James 
W French, Mr Thomas Henderson, Mr Andrew A 
Mitchell , Hon Treasurer Sir John Mann , Hon 
Librarian Dr James Knight , Hon Secretary Dr 
Charles R Gibson , Hon Auditors Mr Alex 
Murdoch, Mr John T Tulloch , Acting Secretary 
Dr James M Macaulay 

A special feature of the first annual conference of 
the International bociety of Experimental Phonetics, 
to be held at Hamburg on July 24-31, will be the pro 
vision for practical demonstrations and exercises in 
the study of speech by the graphic method Each 
participant will have an opportunity of becoming 
familiar with this method of investigating language, 
dialects, speech defects, the speeoh of the deaf, and 
nervous diseases This method is that of the Abb6 
Koussdot with the later improvements Information 
concerning the conference can be obtained from Prof 
E W Scripture, Strudel hofgasse 4, Vienna 

At the annual geneial meeting of the Ray Society 
held on Mar 21, the following offioers were re elected 
President Prof W C M Intosh , Treasunr Sir 
Sidney F Harmer Secretary Dr W T Caiman 
Dr R W T Gunther was elected a vice piesident, 
and Mi R Adkin and Mr R Gurney were elected new 
members of council In the report of the council it 
was announced that the third and final volume of the 
‘ British Hydracarina, ’ by Mr C D boar and Mi W 
Williamson, would shortly be published, and that the 
issue to subscribers for 1929 would be a volume on 
‘ The Planktnmo Diatoms of Northern Seas,” by Dr 
ManeV Lebour A work on The Aquatio Stages of 
British Dragonflies, ’ by Mr W J Lucas, was 
announced as being in preparation for publication at 
a latei date 

Among recent appointments in scientific and 
technical departments made by the Secretary of 
State for the Colonies are the following Mr G N 
Henngton has been appointed agricultural instructor 
in the Education Department, Nigeria Mr A W 
Anderson, recently one of the Ministry of Agriculture 
and Fisheries’ advisory officers, is to be a supenn 
tendent of agriculture, Nigeria, and to take charge of 
the new stock breeding farm at Samaru Mr D A 
Langdon has been appointed a produce inspector, 
Nigeria, and Mr T D Lloyd Jones a veterinary 
officer m the same Colony Mr N R Reid has been 
appointed a veterinary officer in Tanganyika Tern 
tory Among the reoent transfers and promotions 
are the following Mr J R Ainslie, somor conservator, 
to be deputy director of forests, Nigena, and Mr C F 
Vetch, conservator of forests, Nigena, has been 
appointed to succeed him as senior conservator Mr 
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D D’Emmerez do Charmoy, assistant director, haa 
been appointed direotor of agriculture, Mauritius 

Messrs Bernard Quabitch, Ltd, 11 Grafton 
Street, W I, have just issued an important catalogue 
(No 424) of some 1800 works relating to science, 
mainly of zoological and geological interest As is 
usual with lists circulated by this house, many rare 
items and long runs of serials are included The 
catalogue is one that should interest collectors and 
librarians 

The new catalogue of engineering and industrial 
instruments issued by Messrs Negretti and Zambra is 
a well illustrated quarto volume of 460 pages It 
deals to a large extent with thermometers of all kinds, 
from spirit thermometers to electrical thermometers, 
suitable for near or distant stations, and gives a con 
siderable amount of very useful information about 
the principles on which they work and the precautions 
neoessary in setting them up and oaring for them 
in use Barometers, pressure gauges, tank gauges, 
hydrometers, and hygrometers receive similar treat 
ment and a thumb index facilitates quiok reference 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — Tem 
porary assistant quantity surveyors under the Mines 
Department — The Under Secretary for Mines, Estab 
bailment Branch, Mines Department, Dean Stanley 
Street, S W 1 (April 18) An assistant bacteriologist 
for the city of Liverpool — The Town Clerk. Municipal 
Offices, Liverpool (April 22) A temporary assistant 
bacteriologist for researoh in fabrio materials — The 
Secretary, Admiralty (C E Branch), Whitehall, S W 1 
(April 27) An education secretary for the borough 


of Cambridge — The Town Clerk and Clerk to the 
Local Education Authority, The Guildhall, Cam 
bridge (April 27) A chief assistant and two other 
assistants for the Scottish Sooiety for Researoh 
in Plant Breeding under the Society’s scheme of 
research into virus disease of potatoes — The Sec re 
tary, Scottish Society for Researoh in, Plant Breeding, 
3 George IV Bridge, Edinburgh (April 30) A lecturer 
m education in the University of Sheffield — The 
Registrar, The University, Sheffield (Apnl 30) A 
lecturer in mathematics at tho Henot Watt College, 
Edinburgh — The Pnnoipal, Henot Watt College, 
Edinburgh (May 1) An assistant at the Common* 
wealth of Australia Solar Observatory, near Canberra 
— The High Commissioner for Australia, Australia 
House, Strand, W C 2 (May 2) A junior teohmoal 
officer at the Royal Aircraft Establishment, to assist 
in the experimental development of eleotnoal equip 
ment for use in aircraft — The Chief Supenntendent, 
R A Establishment, South Famborough, Hants 
(May 3) A pnnoipal of the Paisley Technical College 
— The Secrotanes of the College, 3 County Place, 
Paisley (May 3) A demonstrator in phyBios, a 
demonstrator m zoology, and a demonstrator in 
inorganic and physioal chemistry at Bedford College 
for Women — The Secretary, Bedford College for 
Women, Regent’s Park, N W 1 (May 4) A direotor 
of museums of the City of Liverpool — The Town Clerk, 
Municipal Offices, Liverpool (May 7) A professor 
of zoology m the Egyptian University, Cairo — The 
Dean of the Faculty of Science, Egyptian University, 
Cairo (May 19) A laboratory assistant at the 
College, Cheltenham — The Senior Science Master, The 
College, Cheltenham 


Our Astronomical Column 


The April Meteors — These meteors are due on 
April 20 or 21, but the moon, being full on Apnl 23, 
will be a bnght object at the time and obscure small 
meteors However, the shower occasionally ex- 
hibits brilliant objects, so that It may be well worth 
looking for though the character of its display this 
year oannot be definitely foretold The penod of 
revolution of its supposed parent oomet was com 
puted to be more than 400 years, but noli showers of 
Lynda were witnessed m 1803, 1861, 1883, and other 
years, so that a short penod apparently corresponds 
with some of the most abundant returns of the 
meteors It is important to note the strength of the 
annual displays, so that the tune of revolution of its 
more active returns may be determined Its radiant 
is at 271®+ 83° on the mght of maximum, but the 
centre of radiation travels eastwards one degree per 
day 

The Nuclei or Planetary Nebuur — Mr van 
Maanen deduoed the trigonometrical parallaxes of a 
number of nuolei of planetary nebule from photo 
graphs taken at Mt Wilson He denved the mean 
parallax 0 012', and the mean absolute magnitude 8 1 
for the nucleus Mr B P Gerasimovio notes in 
Harvard Bullthn No 864 that such data as exist for the 
proper motions and radial velocities of the planetary 
nebula indicate a considerably greater mean distance 
than that found by van Maanen. He makes several 
different estimates of their mean distanoe , (I) by 
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their mean galactio latitude, which is assumed to be 
due to the sun’s departure from the galactio plane, 

(2) by applying Oort’s results on galactio rotation, 

(3) by using the analogy between the nebular nuclei 
and novse, (4) by combining the proper motions 
found by van Maanen with the mean radial velocity 
of planetary nebulae found at the Lick Observatory, 
which is 37 km /sec The mean absolute magnitudes 
found by these methods are 4 3, 4 6, 4 0, 6 9 respect 
ively the weighted mean is 4 9, which is more than 
3 magnitudes brighter than van Maanen’s value , 
there is therefore good reason for thinking that his 
parallaxes for these object* are four times too large, 
though no explanation of this error has been found 

The Orbit or Eta Coron.e — A»tr Nach 6616 
oontams an exhaustive study of the orbit of this star 
by E Silbemagel, who has devoted himself for some 
years to the re determination of the orbits of binaries 
The duplioity was discovered in 1781 by Sir W 
Hersohel, and as the penod is less than 42 years, 3} 
revolutions have been completed sinoe then About 
600 observations are employed, and the personal 
equations of the observers are determined The 
following is the find orbit : 

T 1892 386 n 8 6490° 

0 23 717® o 0 907' 

* 69 026 

u 219*907 Penod 41 623 y 
« 0*2763 
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Research Items 


Festivals of the Hos of Kolhan — Mr D N 
Mftjumdar describes in the Journal and Proceedings of 
the Asiatic Society of Bengal, N S , vol 23, No 3, the 
seven important worship festivals of the Hos whioh 
take place at different seasons of the year It is 
noteworthy that in oertam feudatory states in Onssa, 
where the Hos live in olose association with the Onya 
speaking peoples, while the latter take part in the 
festivals of the Hos, they are not allowed to take part 
in their dances, when men and women mingle freely, 
as intermarriage is not allowed The festivals are 
not held at fixed dates, but depend upon economio 
conditions When the granaries are full and the Hos 
are free from other engagements, the priest fixes a 
day for a festival, each village deciding for itself, so 
that any given celebration may extend over as much 
as two months, when the whole area of Kolhan is 
taken into account The principal festival is the 
Maghe, whioh is held m January and February Its 
meaning is obsoure, but it seems to be connected with 
fertility All villagers even if working in remote 
districts, must return to take part It entails five days 
of ritual observances with pujas and sacrifices to the 
village deity On the first day the saonfioe is con 
nected with the cattle, on the second rice beer is 
offered by the priest and his wife The third day is 
purificatory, in preparation for the marriage festival 
of the fourth day, whioh is the main function of the 
oelebration On this day the priest is escorted to take 
a ceremonial bath He then sacrifices a cock and hen 
A seoond hen, which is offered to the god, is not saori 
flood by the pnest, but is stoned to death by the 
villagers In the dance whioh follows obscene songs 
are sung and obsoene praotioes observed for the pur 
pose of increasing the procreative power of the tribe 
On the fifth day the expulsion of spirits takes place, 
when the villagers arm themselves with sticks, four 
or five feet long, and hunt the spirits throughout the 
village with invocations which are unintelligible even 
to themselves 

Early Persian Zoolooy — The earliest exposition 
of Persian zoology is contained in a compendium of 
scienoe, the ‘ Nuzhatu i Qulflb,” written by Mustaufi 
about ad 1340 One of the few extant zoologioal 
treatises of the Islamic East, apparently the only one 
the primary object of whioh was scientific rather than 
literary or philological, its chapters are of much interest 
as illustrating the level of zoological knowledge at the 
tune and indicating the sources from which that know 
ledge sprung In a learned treatise upon the subject 
(Isis, vol 11, Deoember 1928), Dr John Stephenson 
traces the influences which are apparent in Mustaufi’s 
zoology, gives examples of the treatment of real and 
fabulouB zoology, of the bearing of the work upon 
medicine, and of the surgical usee of animals and their 
several parts In an interesting comparison with 
European zoological works of the same period, he 
points out striking resemblances with the zoological 
text book of Christianity m medieval tunes, the 
“ Phyeiologus ” and, since direct borrowing may be 
ruled out of the question, he regards theee similarities 
as due to the descent of tradition from a common 
souroe The general level of knowledge is much the 
same as that displayed by the thirteenth century 
English Franciscan, Bartholomew de Gian villa, who 
borrowed from the •* Physiologus,” and, like the 
Persian author, had his mythical creations, mermaids, 
fai<Pff . and satyrs, as well as more reahstio monsters, 
the omooentaur, offspring of the bull and the 
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in human evolution has been made by Mildred Fair- 
child and Dr Homell Hart (Scientific Monthly, January 
1 929), in which they trace in a general way the develop 
ment of cutting tools from the earliest chipped flints to 
the machines of the present day The existence of such 
tools from the early stages of man s development affords 
the longest and most complete senes of data available 
for the estimation of man’s oultural progress The 
tools present five vanables upon which efficiency de 
pends (1) keenness and durability of the cutting 
edge, (2) differentiation and specialisation, (3) effective- 
ness of mechanisms employed to apply the blade to the 
materials to be out, (4) utilisation of auxiliary power, 
and (5) mastery displayed in the technique of manu 
fact ure Reducing these elements of efficiency to a 
numerical basis and combining all in a graph of pro 
gross, the anthors produce a curve which, showing 
little rise over a long period, makes a sudden and 
rapidly increasing ascent during the past 8000 years 
Whereas in earliest times thousands of years indicated 
the unit of progress, now each decade or each year 
shows swift advancement The more and more rapid 
acquisition of new elements is not duo to our lack of 
knowledge of early portions of the series , the mcreas 
ing speed of invention is an unmistakable feature of 
the senes itself 

Birds of Inner London — Much has been written 
about the birds of London and the lists published 
by the committee in charge of the bird sanctuaries in 
the Royal Parks furnish useful notes on fluctuations 
of species from year to year But no attempt has 
hitherto been made to compile a complete list of the 
birds which have been soen in Inner London as a 
whole The area selected by A Holte Macpherson 
for his interesting article on the subject (British Birds, 
March 1929) extends 2J miles due north and south of 
Charing Cross and 4 miles due east and west of that 
point Within this district the author is able to 
record a list of 126 species, of which 21 breed regularly, 
8 others have been known to breed during the present 
century, and the remainder are visitors, 20 of which 
may be regarded as regular and 77 as putting in only 
an occasional appearance Perhaps the most striking 
feature of the list is the variety of ducks and waders 
recorded The occurrence of such as whimbrel, 
common and jack snipe, and woodcock, and of 
gadwall, scaup, and scoter, suggests that the mud 
banks of the Thames at low water may yet reveal 
further additions to the list, now that so satisfactory 
a basis has been laid for future observations 

New Aquatic Rodent from Africa — Until the 
expedition organised by the Field Museum and the 
Chicago Daily News returned from its explorations in 
Abyssinia, only one aquatic rodent was known from 
Africa, namely, Dasymys Now a second murine 
rodent, with rather pronounced aquatic modifications, 
has been found in a small mountain stream near the 
source of the Blue Nile Its adaptations more closely 
resemble those of aquatic rodents in other parts of 
the world than of Dasymys, and since it shows no 
special affinities to the latter, the two African ‘ water 
rats ’ probably had independent origins For this 
outstanding form Wilfred H Osgood has created a 
new genus and species, Nilopegamytplumbeus (Field 
Mu* Nat Hist , Publication 260, November 1928) 
Its particular adaptations for aquatio life are mainly 
m the character of the fur, the reduction of the ex- 
ternal ears and the enlargement of the hind feet , 
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and in these respects it is remimsoent of the South 
American Ichthyomys, to whioh also it bears some 
resemblance m its skull But the skull is not greatly 
modified and the suggestion made is that the new 
1 water rat ' may havebeen derived at no very remote 
period from one of the common types widely distn 
buted m central Africa 

Grafting Experiments in Two day Chicks — 
PDF Murray ( Aust Jour Exp hurt , vol 5, part 4, 
Dec 1928) has made ohono allantoic grafts of lateral 
pieces of two-day ohioks, taken from the region form 
mg the posterior limb by making an anterior trans 
verse out posterior to the hindmost somite then formed, 
a posterior cut m front of the anterior end of the pnmi 
tive streak, a longitudinal median out lateral to the 
vertebral plate The grafts show cartilaginous struo 
tures interpreted as attempts at limb formation, and it 
is concluded that no essential influence is exerted by the 
somites on the development of limbs, and the author 
adduoes reasons for the view that if the limb rudiment 
at two days could be completely isolated self differenti 
ation would ooour, that is, the rudiment of the hind 
limb is already determined at this stage 1 he nervous 
system exerts no essential influence on the develop 
ment of the limbs of the chick In three cases the 
endodecmal and splanchnopleural components of the 
grafts have given rise to short pieces of intestine with 
epithelium, oonum, circular and longitudinal muscle 
layers, henoe small pieces of the region of the aliment 

X tract are able to dovelop in the absenoe of the 
r regions of the tract 

Intestinal Muscle op the Crane Fly — S Maziar 
ski (Bull. Ini Acad Polonaise Sc Lettres, 7 B , 1928) 
has investigated the histology of the muscle of the 
alimentary tract of several species of Tipula (crane 
fly) Opinions aa to the nature of the muscular ele 
menta — whether they are smooth or striated — have 
been contradictory, but the author states that un 
doubtedly all the muscular elements of the intestine 
are in the category of striped muscle All the eontraot 
lie elements and their ramifications by whioh they 
anastomose exhibit a characteristic longitudinal and 
transverse striation, the longitudinal due to the 
myofibnllw in the sarcoplasm The elongate musoular 
elements, each with a single nucleus and a sarcolemma 
sheath, exhibit numerous ramifications either terminal 
or lateral, some short and others apparently composed 
of a single myofibril, which anastomose directly with 
neighbouring fibres to form a network The anasto 
mosis always takes place at the level of the membrane 
of Krause, which confirms the view already expressed 
by many other histologists that this is distinct from 
the contractile substance and represents a more plastic 
and more resistant supporting material The inti 
mate relations between the fibres (cells) suggest that 
the contractile elements have lost their individuality 
and form a muscular syncytium 

Cotton — The reports received from experiment 
stations during 1927-28 have been issued by the 
Empire Cotton Growing Corporation in a bulky 
volume of some 270 pages, plus photographs, dia 
grams, etc This lengthy document is preceded by a 
very valuable, oonoise summary of its contents by Dr 
J C Willis Dr Willis points out the inevitable 
difficulty of the field experimenter m that his rainfall 
practically always departs from the average (and the 
same may be said of every measurable climatic factor), 
and thus in the twenty o lunatic records from ten cotton 
experiment stations La the last two seasons, five may 
be classed as good years, ten medium, and five bad 
Some experiment stations are probably situated fn, 
olimatee whioh are not well suited for existing varieties 
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of cotton, and here, as at Fiji, where the weather is 
probably unusually wet for cotton, something may be 
done by hybridisation and selection to produce a new 
variety more suitable to the climate In South Afnca, 
the immediate problem has been the production of a 
variety showing resistance to the jaasid pest, and re 
markable progress appears to have been made with 
the selection and multiplication of suitably resistant 
strains These strains, developed at the Barberton 
Station, seem likely also to be successful in Rhodesia 
In Queensland good progress seems to have been made 
m dealing with the pink boll worm, whilst m Fiji it is 
very interesting to learn that the boll worm pest is 
apparently kept in check by its parasitic enemies 
Boll shedding before the orop is mature is often a 
great source of trouble with cotton, and in Uganda 
definite progress seems to have been made with the 
breeding of varieties with lower rates of boll shedding 
All who are interested in any phase of the field study 
of the ootton plant its growth the control of its 
parasitic enemies the breeding of new strains, etc , 
will find the Report of interest and value It is pub 
lished by the Empire Cotton Growing Corporation, 
Millbank House, Millbank London is W 1 

Gladiolus — The wide range of species of Gladiolus 
in South Afnoa is illustrated to some extent in the 
beautiful ooloured plates accompanying the article by 
Mrs Bolus on this genus in the Journal of the Botanical 
Society of South Africa part 14, 1928 In the notes on 
p 3 of the same journal attention is directed to the 
horticultural possibilities that are suggested by expon 
ments in hybridisation with some of this speues 
Thus at present there are no scented and no blue 
forma among the Gladiolus hybnds under cultivation 
whilst amongst the South African species blue 
flowered ones ooour and some of the wild species have 
a powerful and delicious fragrance buth hybndisa 
tion experiments would seem very suitable work to be 
earned out at the National Botanio Gardens Kirsten 
bosoh, but unfortunately the income of the Qardons 
does not permit the possession of any scientific or 
technical staff whatever so that such experiments in 
the Gardens could only be carried out to the detriment 
of other work In the same number of the journal, Mr 
J W Mathews, curator of the Gardens, contributes 
some notes on the cultivation of the native South 
African gladioli 

New Projection for World Maps — In the Geo 
graphical Journal for March, Mr S W Baggs describee 
a new equal area projection that should be useful in 
statistical maps It is an equal area projection which 
is an arithmetical mean between the sinusoidal equal 
area projection of Sanson and the elliptical equal 
area projection of Mollweide Inequality in linear 
scales near the equator is scarcely notioeable, and the 
same is true between latitudes of, say, 60’ and 76° 
This feature is an improvement on Mollweide Angular 
distortion is less than in Sanson in latitudes below 
62° , above 68° or thereabout the angular distortion 
is lees than in Mollweide The author describee it 
as a eumorphio equal area projection He points 
out that this projection, like those of Sanson and 
Mollweide, having straight parallels and converging 
meridians, lends itself to ‘ interrupted ’ construction 
m gores or lobes which muoh enhances its value for 
distributional maps 

Earth Movements in California — The United 
States Coast and Geodetic Survey is continuing its 
researches into earth movements in the western United 
States by comparing the position of stations as deter 
mined by old and new tnangulation In Special 
Publication if o 161, Dr W Bowie discusses the results 



584 


NATURE 


[April 13, 1929 


of recent work in California The comparison is i 
generally between determinations made prior to 1000 I 
and those made between 1922 and 1026 Many 
stations show no movement The greatest movements 
have occurred close to the fault line of the earthquake 
of 1906 Stations more than twenty milee from the 
fault were affected but only slightly The differences 
are small and seldom exceed one metre The trend 
of the changes is to the south eastward, on the east 
of the fault where they are most noticeable Dr 
Bowie suggests that investigations of this nature 
should in the future be done Dy means of short arcs 
o L tnangulation extending across the fault line or zone 
to a distance of about twenty five miles on both sides 
The accuracy can be made great enough to detect 
movements of about one tenth of a foot in a mile He 
prefers this method to that of measurements between 
monuments placed across the fault zone m a straight 
line This plan involves the difficulty of measuring 
with tapes over broken ground 

Indian Jubasbio Ammonites — The third part of 
Dr L F Spath’s ‘ Revision of the Jurassic Cepha 
lopod Fauna of Kachh (Cutch) ” (Pakeont Inihca, 
NS.vol 9 mom 2, pp 163 278, plates 20 47, 1028) 
deals with the super family Stephan oceratidse, repre 
sen ted by about 600 specimens lhis is divided into 
five families the Macrocephalitidaa with 7 genera , 
the Eucycloceratidffl with 4 genera , the Pachy 
ceratidse with 2 genera , the Mayaitidaa with 6 genera , 
and the Reineckeidie with 0 genera 

Japanese Paleontology — The rich fauna of the 
Lower Tertiary of the island of Kyushu, Japan, has 
been described by T Nagao (Set Rep Tdhoku Imp 
Untv Sendat, ser 2, (ieol 12, 1 1928, pp 11 140, 
plates i xvu ) It consists mainly of lamollibranchs and 
gasteropoda, but some forammifera, eohmoids, nauti 
loids crabs, and fishes are also found Three horizons 
are recognised The lowest is regarded as Ypreeian 
or Lutetian in age , the middle as Upper Eocene , 
the upper as Oligocene In the same publication 
JjPP 141 162 plates xvm xxm) H Yabe and 8 
Toyama give an account of the rock forming alga) 
from the Jurassic and Cretaceous deposits of Japan 
Some of the species are referred to genera found m 
England (QirvaneUa, Solenopora) , others belong to 
new genera 

Vacuum Technique — Several attempts have been 
made to find a substitute for mercury for use in high 
vacuum pumps, but they have not hitherto met with 
any conspicuous success metals other than mercury 
have undesirable properties, and it had been thought 
that organic substances were too liable to deoomposi 
tion to be of use C R Burch, of the Metropolitan 
Vickers Company, states, however, in the issue of the 
Proceedings of the Royal Society for Mar 6, that it is 
possible to run a condensation pump satisfactorily 
with some of the fractions obtained m the vacuum 
distdlation of petroleum jelly, when both the speed 
of pumping and the degree of vacuum reached compare 
favourably with those obtained when mercury is era 
ployed The petroleum products have the additional 
advantage that then? vapour pressures are decidedly 
less than that of mercury at room temperatures The 
author has also isolated a number of greases, the 
vapour pressure of which is less than a micro bar at 
300 s C , which should be extremely valuable for the 
lubrication of ground joints in vacuum apparatus 
whioh does not require to be heated 

Stark Refect — Prof Stark's discovery of an elec 
,ft*ical analogue of the Zeeman magnetic effect for 
fpectral lines, although less widely applied in spec- 
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trum analysis, has reoently become of importance in 
connexion with the wave-mechanics The distnbu 
tion of intensities m the Stark patterns for the B aimer 
senes of atomic hydrogen has been predicted by 
bchrodinger, and experiments to test his theory have 
now been made by J 8 Foster and L Chalk (Pro 
ceedtnge of the Royal Society, Mar 6), and by H Mark 
and R Wierl (Zeitschnft fur Physik, Feb 28) Dr 
Foster has made use of the natural electric fields m 
the cathode dark space of a discharge tube, and finds 
distributions of intensities whioh agree with those 
predicted by theory The other investigation was 
made upon the light emitted from a beam of positive 
rays passing through an auxiliary electno field, and 
the agreement between theory and experiment is less 
good The origin of these discrepancies is not dear, 
but it may be, as H Mark and R Wierl suggest, that 
the experimental conditions employed do not oonform 
completely with those contemplated m the theoretical 
analysis Dr Foster has contributed a seoond paper, 
on the Stark effect m neon, to the same issue of the 
Proceedings, which also contains a paper by J K L 
MacDonald on the Stark effect for some lines in the 
violet part of the secondary spectrum of hydrogen 

Combustion of Cabbon Monoxide — Prof W A 
Bone s experiments on the oombustion of dry quxtures 
of oarbon monoxide and oxygen have been subjected 
to a certain amount of criticism on the grounds that 
inadequate precautions had been taken to remove 
occluded hydrogen from the platinum electrodes be 
tween whioh the igniting spark was passed These 
objections appear to have been met satisfactorily in 
the reply which he has published in the issue of the 
Proceedings of the Royal Society for Mar 0, and some 
new experiments which are described there, in which 
the drying was, if possible, even more drastio than 
before, confirm his earlier result that the intensively 
dned mixture can be induced to react if only sufficient 
energy is supplied to initiate the explosion wave 
Prof Bone and his collaborators oonsider that the 
limit of intensive drying by phosphorus pentoxide is 
reached in about six months in small glass vessels such 
as those they have employed The energy required 
to start the explosion seems to depend both upon the 
nature of the electrodes used and upon the composi 
tion of the detonating mixture, but the numbers which 
are mentioned in this paper are all in the neighbourhood 
of one joule 

Action of Acetylene on Selenium — Only very 
few aocounts of experiments on the direct action of 
non metallic elements on organic compounds have as 
yet appeared in cherruoal literature The formation 
of thiophthen, C,H 4 8,, by the interaction of acetylene 
and molten sulphur was observed by Capelle and 
confirmed by Oechsner de Coninck (1008), whereas, 
according to Meyer and Jacobson’s “ Lehrbuoh,” 
Sandmeyer established the formation of thiophen 
under suoh conditions In the Rendiconti of the 
Naples Academy of Physical and Mathematical 
Sciences for September-Deoember 1927 (just reoeived), 
Mazza and Solazzo give the results of an investigation 
on the action of acetylene on selenium Passage of 
the pure, dry gas over selenium heated to 280° 300° C 
yields an oily produot, which may be resolved by 
fractional distillation into two compounds (1) 
Selenophen, C 4 H 4 Se, b pt 113° 1 14°, whioh is identical 
with the product obtained by Fo& m 1009 by the motion 
of phosphorus selemde on sodium succinate , (2) a new 
compound, selenonaphthen, C,H,8e, m pt. 83° 64°, 
b pt 207° 209 s , which is the selenium analogue of 
tuonaphthen and has an intensely nauseous odour 
This oompound crystallises well and forms a golden- 
yellow, crystalline, slightly soluble pi crate. 
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Research on Water Pollution 


A COMMITTEE has been set up, under the chair 
man* hip of Sir Horace Monro, to deal with the 
legislative and administrative aspects of questions 
relating to river pollution This oommittee considers 
that present legislative enactments are sufficient, and 
recommends the setting up of River Boards m the 
various watersheds of England Such Boards, having 
a call upon the rates, would be in a financial position 
to apply the laws against pollution, a costly activity 
which rarely appeals to private individual* They 
would be in a position to employ a technical adviser 
conversant with local conditions and with known 
means of dealing with noxious effluents It remains 
to be seen whether oounty councils will act on this 
advice and set up a senes of Boards throughout 
Oreat Britain, similar to that in the West Riding of 
Yorkshire 

Although much has been done recently in surveying 
rivers and locating sources of pollution, many of 
which could be stopped or at least ameliorated with 
out putting undue burdens upon the rates or upon 
individual mdustnes, there are also numerous ques 
tions which, m the interests of the public, have still 
to be worked out 

With this aim in view, the Water Pollution Research 
Board was formed in June 1927, with Sir Robert 
Robertson as chairman and Dr H Calvert, chemical 
Inspector of the Ministry of Health, as part time 
director of research They have undertaken the 
threefold task “To collect and collate all per 
tinent scientific and technical information, so that it 
may be readily available for practical application by 
those who are concerned with water supply and the 
disposal of polluting liquids , to encourage and co 
ordinate relevant scientific research in this country , 
and to undertake such investigations as are necessary 



A good start has been made The monthly sum 
manes of current literature, of which some seventy 
copies are distributed, are excellent and will be 
of matenal assistance not only to those conoemod 
with water punfloation and wastes disposal but also to 
many workers in hydrobiology In tne report of the 
Board for the year 1927-1028 (H M Stationery Office, 
fid ) an account is given of investigations now pro 
oeeding and of plans for the near future 

The disposal of effluent waters from beet sugar 
fac tones presents a problem which had early in the 
year been 1 farmed out ’ by the Ministry of Agn 
culture and Fishenes for investigation at Rothara 
a ted Each factory uses some 31 million gallons of 
water daily, of which nearly half a million gallons 
are discharged containing putnfiable matter com 
parable to 0 2 per cent sucrose It is found that by 
sprinkling this water over a biological filter at a rate 
of 100 gallons per square yard dally, its putresibility 
is reduced by some 80 per cent Trial filters were 
erected at the Colwick faotory and filled with different 
media Two were seeded with active growth from 
a sewage filter, but this inoculation had no observ 
able effect on the maturing of the filters The growth 
on ooarse gravel consisted of thickly matted fungi, 
while on the finer media the growth was soft and 
oomposed chiefly of bacteria , the flora and fauna on 
the filters differed and were distinct from the flora 
and fauna of ordinary sewage filters The punfloa 
tioa attained cannot be regarded as sufficient to meet 
the most exacting requirements, but still better 
results are expected from the past winter’s campaign. 
It is anticipated that the effluents may be made fit 

No 3102, Vox. 123] 


for re use in the faotory, a practice which is already 
in operation in some cases, so that the daily discharge 
mto the rivers will be reduced to a reasonable amount 
for treatment on biological filtere 

A biologist has been appointed to work under the 
direction of Prof Topley at the London School of 
Hygiene and Tropical Medicme, on the processes in 
volved in the treatment of sewage by activated 
sludge ' The bo lids of sewage after aeration become 
capable of flocculating colloidal matter and removing 
dissolved organic substances from furthor volumes of 
sewage In doing so the aerated solids, or activated 
sludge,’ lose their activity, which can however, be 
restored by further aeration There ib however, 
little exact knowledge of the process and it is yet 
uncertain whether it is physico chemical or the direct 
effect of micro organisms The de watering and the 
production of gas from sludge or sewage also engage 
the attention of the board 

It is considered that a general biological and 
chemical survey of a typically polluted river would 
furnish information of general value as well as 
local information Such a survey should yield much 
new knowledge of nver conditions generally of the 
interaction between the nver and the various effluents 
— their direct or indirect effect upon the flora and 
fauna The Pees is suggested as a suitable water 
shed, the nver having been under examination for 
several years and useful data already collected Un 
doubted damage has been done by pollution, but the 
nature of the damage and the various causes still 
offer a wide field for investigation 

In all these matters the main part is played by 
micro organisms — the unpaid scavengers of every 
borough How they are best harnessed to destroy 
unwanted org&nio matter most efficiently, and even 
to break down naphthalene in coke oven effluents, 
provide outstanding problems 

Compared with gome continental countries, England 
is behindhand in providing facihties for the general 
study of freshwater biology and hydrology These 
subjects are no longer of academic interest only, for 
they enter mto many economic problems within the 
Empire Mosquito control and tropical lake fishery 
investigations, for example, are in present need of 
information and recruits, which should normally come 
from an English freshwater biological laboratory, 
similar to the marine laboratory at Plymouth, where 
more them twenty visitors are at times working on 
varied researches during the university vacations 
That the Rivers Pollution Research Board will act as 
a valuable clearing house for information is assured 
We hope it may encourage the institution of a 
laboratory for post graduate workers near pools, 
lakes, and a nver — a facility for which there is a 
present demand The study of aquatic life and of 
the breakdown of orgamo matter by micro organisms 
is not merely of domestic interest 

The Board has also arranged for the investigation 
of the softening of water by the process in which it 
is allowed to tnckle through beds of natural or 
artificial zeolite containing sodium in chemical com 
binations The sodium is displaced by the calcium 
and magnesium of the hard water, mid the beds are 
finally rejuvenated by displacing the calcium and 
magnesium held by them with a solution of oommon 
salt The mode of action of the base exchanges is 
very imperfectly understood from the physioo 
chemical point of view The process is in extensive 
use, but fa little used by water supply authorities as 
yet 
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High-Voltage Alternators for the Grid 


r PHE developments of engineering seem to be unend 

* mg The manufacturer craves after mass pro 
duotion and standardisation, but his wishes are 
seldom gratified The progress of development 
sooner or later necessitates ohange One of these 
ohanges was pointed out by Sir Charles Parsons and 
Mr J Rosen in a paper read to the Institution of 
Electrical Engineers on Mar 21 They give in their 
paper reasons for thinking that very high voltage 
generators can bo made whioh can bo directly con 
neoted with the grid network without the necessity of 
using transformers The possibility of making very 
high voltage alternators has been known for many 
years So far back as 1906 the engineers of the Ganz 
company constructed several 30 000 volt alternators 
for use in the hydroelectric power station at Subiaeo, 
34 miles from Rome Credit must bo given to the 
engineers for this early pioneering work, and the 
suooessful running of these maolunes show that they 
had overcome the difficulties of insulating these high 
voltages 

Engineering history often illustrates the ohange of 
procedure brought about by new developments In the 
early days of marine propulsion, for example, the use 
of step up gearing between the prime mover and the 
propeller was a necessity When triple expansion re 
oiprocating engines came into use it was found possible 
to operate without gearing For modern steam tur 
bines and some types of Diesel engine speed reduction 
gears are now neoessary Just as mechanical gear 
forms the link between the engine and the propeller so 
m electrioal power distribution at lugh pressure the 
transformer has for many years been a neoessary link 
between the generator and the network and also bo 
tween the network and the lighting and motor load 

Sir Charles Parsons and Mr Rosen propose to 
abolish the step up transformers by using very high 
voltage generators whioh can bo connected direotly 
with the mams 

They point out that the continually increasing size 
of the generator units now make the conditions favour 
able to the introduction of those generators They 
consider the design of a 94 000 kilovolt ampere, 1 1 ,000 
volt, three phase generator In this case the current 
at each terminal is about 4900 amperes Much space 
is required to accommodate the many cables mounted 
below the alternator ternunals in a cable tunnel 
through the concrete With so many oables grouped 
together difficulties are expeueneed with the girders 
which reinforce the concrete The maximum output 
from the cables also is rarely obtained The authors 
show that not only are most of these difficulties over 
come but considerable economies are also effected by 
using an alternator of a higher voltage If the pressure 
is increased to 33 kilovolts, the output ourrent is re 
duced to 1640 amperes, and instead of six oables per 
phase only two are required 

One great advantage of raising the pressure is the 
reduction in the cost of the leads and switchgear 


which it effects In very large units the enormous 
currents developed are very difficult to control and 
operation becomes almost impossible The General 
Electric Co of Schenectady when designing a 208,000 
kilowatt unit for the State line station near Hammond, 
Ind , found it neoessary to reduce the current This was 
done by raising the pressure from 18 to 22 kilovolts 

Details are given by Sir Charles Parsons and Mr 
Rosen of the design of a 33,000 volt, 26,000 kilowatt 
alternator which has been working at the Bnmsdpwn 
power station m north London ginoe August 1928 A 
very novel feature in the design is the use of triple 
oonoentno mains for the armature conductors By 
this means they are able to reduce the maximum 
eleotnc stresses to whioh the dielectric would other 
wise be subjected ThiB formation of conductor also 
is mechanically vory strong The three conductors are 
oalled the bull inner, and outer ’ respectively 
The bull conductors of each phase are connected in 
series , they are then connected with the 1 mners ’ in 
series and finally with the outers The whole arrange 
ment is connected in star and the star point is con 
nected with the earth 

The test results obtained with this maelune were 
very satisfactory The shape of the voltage wave was 
practically the same as that of a sine ourve The 
maohine when running at its normal speed of 3000 
revolutions per minute was suddenly short circuited 
1 he short circuit ourrent was less than five times the 
normal full load ourrent It seemed to function satis 
factonly under these conditions the end conductors 
showing no sign of having moved mechanically The 
efficiency on a load of 26 kilowatts was 96 6 per cent 
Even when the load was so low as 10 kilowatts the 
efficiency was 93 6 per cent For the last six months 
it has operated continuously up to its maximum load 
at voltages varying from 34 to 36 kilovolts, and it 
has withstood without showing any sign of distress 
the sudden loads thrown on it when severe faults 
have developed on the lar^e overhead and under 
ground network to which it is ooupled 

The first step m the process of getting nd of the 
stop up transformers connecting the generators to the 
grid network has been made The standard pressures 
of transmission in Great Britain are 33, 66, and 132 
kilovolts Manufacturers can now make 33 kilovolt 
generators, and doubtless 66 kilovolt generators will 
soon be made In the meantime, however, these 
pressure generators can be advantageously used on 
33 kilovolt circuits Although the authors in tlus 
paper confine themselves to high voltage generators, 
it is obvious that the ever increasing size of motors, 
motor generators, and synchronous condensers will 
enable them Boon to be economically designed so as 
to be coupled directly to the network without the use 
of intermediate transformers Sir Charles Parsons and 
his associates are to be congratulated on having 
initiated a new and very promising development in 
electrical engineering 


The New Acoustics 1 


T3AYLEIGH S Theory of Sound, ’ published more 
-L* 1 than fifty years ago, may be taken as represent 
mg the whole range of the physical acoustics of that 
period, and the much enlarged second edition, pub 
fished eighteen years later, gave, in conjunction with 
Helmholtz’s ‘ Sensations of Tone ' a fairly complete 
view of the acoustics of a generation ago Sub 
* Summary of presidential addrea* delivered to the Physical Society 
l Mar 22, 1020 by Dr W H Keck* )S9 


sequent treatises have followed the olassioal methods 
thus established, and show little trace of the revolu 
tion which has ocourred during the past decode m 
consequence of the influence of eleotnoal theory and 
practice These ohanges have been stimulated by 
needs arising partly out of the War, but still more 
out of broadcasting 

On the experimental side, much new apparatus of 
an eleotnoal character has become available The 
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oondenser miorophone enables sound to be converted case of speech and 1 to 100,000 in the case of music ; 

into its equivalent eleotrical ourrent with the mmi and it is found that if all the harmonics of a given 

mum of distortion and, in conjunction with the tnode sound be amplified equally, the resultant sound appears 
amplifier, enables vibrations to be detected and to be distorted, owing, presumably, to the non linear 

measured whioh, though of audio frequency, are response of the ear 

inaudibly weak The tnode can also be used for the Conceptions and nomenclature developed in con 
production of sounds the amplitude and frequency of nexion with electnoal impedance networks have been 
which are widely vanable and can be maintained very carried over into acoustics The ‘ motional imped 
constant The eleotno filter circuit has provided a ance ’ of a telephone diaphragm was implicitly re- 
powerful method of purifying and sifting oscillations cognised in earlier works, but in the hands of Kennedy 
of mixed frequencies The conversion of sound into and Pierce, who introduced the nomenclature, Hahne 
electnoal oscillations enables the whole range of elec mann, Heoht, Webster, and others, the representation 
tnoal methods of measurement to be used m electncal terms of the inertia, resilience and energy 

On the theoretical side, the technique whioh has dissipation in mechanical parts has yielded valuable 
been developed for the study of impedance networks results Thus, it has been found that the impedance 
has been applied to the solution of acoustical prob of a horn approaches pure resistivity (yielding maxi 
lems For example, the squeaking of a slate pencil mum efficiency) at frequencies above a lower cut off 
is analogous to eleotno relaxation phenomena, Such frequency which is very much lower for an ex 
as the flashing of a shunted neon lamp ponential than for a conical horn The conception of 

Architectural acoustics has benefited by the avail motional impedance oan be applied to clarify sub- 

ability of loud, filtered monotone sounds and dis stantially the design of complicated electro acoustio 

tortionless sound detectors The decay of sound due combinations such as that which is constituted by a 
to absorption in the walls of an auditorium, first loud speaker a detailed example was given by the 
studied by Sabine, has been accurately measured by lecturer 

electrical methods, with great advantages for the In measuring the subjective loudness of sounds, 
regulation of reverberation in buildings, both by telephone engineers have introduced the conception 
architectural design and by the development of sound of tne 800 cycle standard mile this corresponds to 
proof materials the difference in aural Bensations derived from tele 

In the realm of physiological aooustios, such in phones at the beginning and end of a mile of standard 
terestmg facts havo emerged as that a change in cable at 800 ~ , and roughly to a 25 per cent difference 

intensity of a monotone must reach ten per cent to m power It has consequently been proposed that 

be noticeable Accurate results have also been ob the increase ratio 10* 1 or 1 2G9 of power should be 
tamed for the range of pressure ami amplitude within standardised for all frequencies, this ratio being known 
which a sound must lio to be audible, and for the as a 4 transmission unit ’ Thus, if the power of an 

masking of one sound by another of different pitch auditory stimulus were increased 1000 times, the 

One praotioal outcome of these researches has been sensation would increase by 30 transmission units 
tho development of publio address apparatus, by Sinoe pitch also increases according to the logarithm 
means of which an orator oan address an audienoe of of frequency, the most human way of representing 

a million persons Many problems of distortion have aooustioal relations graphically is to plot transmission 

had to be solved m the working out of tins apparently units against the logarithm of the frequency 

simple system, whioh comprises a microphone, ampli- The address concluded with a suggestion that the 
flora, and loud speakers The intensities of the sounds new acoustics should find a place in college courses 
to be dealt with vary in the ratio of 1 to 1600 in the and examination syllabuses C W H 

Natural Hybrids in Plants 

QINCE Darwin directed attention to the problem 
of the evolution of a species, there has been con 
siderable interest in the extent to which tho individuals 
of suoh a species form fertile offspring when crossed 
with other organisms not included in the species 
Obviously, if such attempts at hybridisation were m 
effective under natural conditions or yielded infertile 
offspring, then the maintenance of the species as a 
distinct race was readily intelligible, however difficult 
it might be to understand how varieties crossing 
readily with one another had in course of time de 
volved into distinct species which had lost the power 
of interbreeding 

During the recent discussion upon natural hybrids 
of plants at the Linnean Society of London on Feb 28, 
the president, Sir Sidney Harmer, and Mr M A C 
Hinton, pointed out that amongst the wild mammals, 
naturally occurring hybrids are almost unrecorded It 
will be remembered that Huxley always regarded this 
property of fertility within its ranks and failure to 
preed outside them as one of the most characteristic 
features of the natural species, and therefore as the 
outstanding feature whioh distinguished it from a race 
of cultivated animals or plants produced by artificial 
selection The latter is often as distinct in structure 
and form as many a good natural species, but con- 
tinued to breed freely with other races within the 
same domesticated species 
No 3102, Vol 123] 


Darwin in the “ Origin ” olearlj reoognised that 
natural affinity, as expressed in a natural classifica- 
tion, included the sum of all characteristics of the 
organisms, including those connected with fertilise 
tion mechanisms, so that natural affinity was usually 
an index to capacity to interbreed As a general 
rule, therefore, varieties crossed more freely than 
species, and species than genera, yet the diverse 
factors associated with reproduction in the organism 
varied from type to type so that some varieties failed 
to interbreed, whilst in other cases genera might yield 
intergenenc hybrids and species would only ripen seed 
if crossed by foreign pollen 

Since the days when the significance of these natural 
hybrids to the study of evolution were grasped, our 
knowledge of their occurrence has considerably ad 
vanced, as was well illustrated by the disoussion at 
the Linnean 8ociety Dr A W Hill dealt with the 
New Zealand flora, in which some 290 groups of'wild 
hybrids have now been noted, belonging to 42 families 
and 92 genera In some genera, as Phortnium, which 
includes the New Zealand flax plant, these plants 
open up questions of great eoonomio importance 
A remarkable senes of Oaulthena hybnds were 
exhibited by Dr Hill, which showed a gradual tran 
sition from O oppomlyfoha to O antwoia and O 
rup*stru, and thenoe to O ptrvlexa, also senes be 
fmu>n a intrmbtan and rmlhnnda end runtjrtnt end 
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anttpoda The species oppcttttfolia end rupeetru have 
* dry capsular mnt without fleshy calyx segments, 
in anttpoda the calyx becomes thick and fleshy as the 
{nut ripens, whilst in perpUza, in addition, the fruit 
is a fleshy berry Most of these hybrid Gaulthenas 
produce viable seeds Messrs E M Marsden -Jones 
and W B Tumll described genetical experiments and 
field observations on certain British genera They 
conclude that the polymorphism of such a genus as 
Oentaurea owes much to hybridisation, which is thus 
one, but only one, of the factors in orgamo evolution 

Prof C £ Moss described some of the natural 
hybrids of Clematis, Anemone, and Qerbera occurring 
in the Transvaal The study of such natural hybrids 
leads Prof Moss to tho conclusion that bigeneno 
hybrids occur in Nature and may bo fertile Similarly, 
fertile hybrids occur between well defined species 
Hybrids of either of these classes are not common , 
they are often striking plants and are easily detected 
On the other hand, between closely allied species, 
fertile hybrids may readily occur in abundance and 
may give nse to that polymorphism in some groups 
of species which is so perplexing to the systematist 
Prof Moss stated that he had met no case of the 
occurrence of natural hybrids in the field, which led 
him to think that natural hybrids gave nse to species 

Dr Lloyd Praeger pointed out that, of some fifty 
species of bempervtvum m the Canary Islands, some 
thirty five were known to hybndise , amongst the 
hybnd offspring barrenness is very general Dr O 
Stapf , speaking from the point of view of a systematist, 
agreed that hybrids are abundant m many plant 
families in Nature, and thought that the isolation of 
a hybrid progeny may lead to the appearance of a 
new species 

Dr J P Lotsy is the champion of the theory 
that hybridisation is the mam instrument of species 
evolution, and Dr C L Huskins pointed out that 
this theory includes the possibility of * hybridisation ’ 
withm a single nucleus Obviously the problem will 
m the future be taken further as this wealth of natural 
hybnd matenal is submitted to cytological examma 
tion , the data as yet available from such cytological 
work were utilised by Dr E J Collins in his con 
tnbution to the discussion 


University and Educational Intelligence 

Applications are invited by the London County 
Council for two Robert Blair fellowships, each of the 
annual value of £450, tenable for one year The 
fellowships are for advanced study or research in 
applied scienoe and technology, and are tenable in 
tne Dominions, the United States or other foreign 
countries Further particulars and application forms 
(T 3)/300may be obtained from the Education Officer 
(T 3), The County Hall, S E 1 The completed forms 
must be returned by June 1 8 

The St Andrews Committee for the Training of 
Teachers is organising a summer school, to be held 
at the United College, St Andrews, on July 8-20 
Courses of lectures on modem advances m physical 
scienoe, by Prof H Stanley Allen, on the teaching 
of physios and chemistry, by Messrs J W Bispham 
and « H Dickinson, and on rural science, by Mr 
M R Gillanders, are inoluded m the programme 
Particulars can be obtained from the Director of 
Studies, Training College, Park Place, Dundee , 
applications to attend must be sent m not later than 

The recently published Annual Report of the Car 
negie Trust for the Universities of Scotland is of more 
than ordinary interest, including, as it does, state 
meats showing the working during the five years 
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1033-28 of the Trust's various schemes for encourag- 
ing the pursuit of scientific research Under the 
scheme of postgraduate study and research, which has 
been in operation for twenty five years, 478 awards 
were made m the quinquennium at a cost of £51,047 
Closely associated with this scheme is the prp vision 
made by the Trust since 1023-24 for ‘ teaching fellow 
ships ' for university lecturers and assistants, who 
hold them subieot to the condition of devoting not 
less than half their time to research Forty one suoh 
fellows have been at work at a cost to the Trust of 
£20,023 Detailed reports, classified under subjeot 
headings, of the work done under these schemes and 
of researches, subsidised by the Trust, in the laboratory 
of the Royal College of Physicians, oover about eighty 
pages Of more general interest are the reviews by 
the Trust’s expert advisers Reviewing the work 
done in (1) physics and chemistry and (2) biology and 
medicine, Profs Arthur Srruthells and J T Wilson 
both comment on the increasing demand for scientific 
assistance in industrial concerns There is a greater 
demand for trained chemists them has ever been known 
in Great Britain, and the lure of industrial appoint 
merits has led m many instances to the curtailment of 
the period of tenure of fellowships and scholarships 
The Trust’s research schemes function, says Prof 
Wilson, as a sort of unofficial Scottish staff college for 
research, from whioh are recruited personnel not only 
for university staffs, but also for staffs of other public 
laboratories and institutions They cost the Trust 
£82,700 during the quinquennium Its grants to 
universities and extra mural institutions tor 1025-30 
amount to £231,225 , assistance to Scottish students 
in the payment of university class fees in the one year 
1027-28 amounted to £67,772 
The University of Leeds gives, m its report for 
1027-28, an aooount of important additions, costing 
upwards of £150,000, to its buildings Increased 
accommodation was thus provided for the medioal, 
dental, mining, and textile departments and for the 
residence of men and women students Plans were 
also approved for new buildings for the physios and 
chemistry departments Statistical tables appended 
to the report show that during the five years 1923-28 
the number of full time day students has continu- 
ously declined from 1475 to 1206 It is, however, 
still nearly twice the number (003) m 1013-14 The 
decrease m 1927-28, compared with the preceding year, 
was chiefly among men students in the faculties of 
technology and medicine, and women students m the 
faculty of arts Facilities for research were sub 
stantially increased during the year, notably by (1) 
the acquisition of an estate suitable for the pursuit of 
cancer research, and including a convement residence 
for the professor of experimental pathology , (2) a 
grant by the Clothworkers’ Company of £3000 a year 
for four years, enabling the University to appoint a 
lecturer in textile physics with a research assistant and 
to award eight fellowships for investigators in the 
textile industries and dyeing departments , (3) the 
recognition of researches conducted m the labora- 
tories at Tomdon of the British Research Association 
for the Woollen and Worsted Industries as qualifying 
for the University’s research degrees It has been de 
cided to publish annually, in a separate pamphlet, 
short summaries of unpublished research work and 
references to published work acoepted for higher de- 
grees, and to inolude in the pamphlet the list, hitherto 
published as an appendix to the annual general report, 
of works, original papers, etc , by members ol the 
University Among gifts to the University during 
the year was one by Messrs Briggs, Son and Co , ox 
a scholarship of £150 a year for five years, tenable 
In the Mining Department 



April 13, 1029] 


NATURE 


Calendar of Patent Records 

April 14, 1790 — The ‘ stovmg ’ process of seasoning 
timber for shipbuilding — in which the timber is 
heated in wet sand — was the invention of John 
Cumberland, whose patent is dated April 14, 1720 
The process, which was reported by tne Admiralty 
to be much superior to the old method of charring 
that it displaced, was used in the Royal dockyards 
for some years, an allowance of £200 a year being 
guaranteed to the inventor An application for a 
prolongation of the grant was dismissed 

April 17, 1883 — The ‘ telpher ’ system of transporta 
tion — m which goods are earned by electrically 
operated and automatically controlled trolleys travel 
lmg on a mono rail — was the invention of Prof 
Floemmg Jenkin, his patent being dated Apnl 17, 
1882 The first commercial installation in England 
was opened in 1885 for carrying clay from the pits at 
Glynao in Sussex to the railway 

April 18, 1707 —On April 18, 1707, there was 
granted to the first Abraham Darby a patent for 
his invention of “ casting iron bellied potts and other 
iron bellied ware in sand only without loam or clay,’ 
which greatly increased the use of iron for founding 
purposes Previous to this invention, such articles 
were only made ui the more c ostly brass, iron castings 
being confined to the pioduction of simpler articles 
such as fire backs and grave slabs Abraham Darby’s 
name is an honoured one m the history of the iron 
industry, for it was he who, about 1710, Amt dis 
covered and put into practice a satisfactory process 
for the smelting of iron with coke 

April x8, 1818 — 'Die omnibus dates from tho 
French patent granted to De Berckem of Pans on 
April 18, 1818, for what he called a * Pansienne,’ 
carrying eighteen persons A previous attempt- with 
which Blaise Pascal was associated had been made 
to run public vehiolos of this kind in Pans, but it 
was not successful and was soon abandoned 

April 1 8, 1838 — William Barnett s patent, dated 
April 18, 1838, is an important milestone m the 
history of the gas engine, for it was in this that the 
advantages of compressing the combustible mixture 
before igniting it were first pointed out In Barnett’s 
engine tho air and gas were compressed separately 
and were mixed in the cylinder at the beginning of 
each stroke A special ignition cock, which remained 
long in use, was also a feature of the invention 

April 18, 1885 — One of the early suggestions for 
utilising the principle of the gyroscope to replaoe that 
of the magnetic needle in the mariner’s compass was 
the invention of two Dutchmen Gerardus vail den Bos 
and Barend Janse, whose German [latent was applied 
for on April 18, 1885 

April 19, 1758 — Die achromatic telescojie of John 
Dollond was patented on April 19, 1768 No action 
seems to have been taken by the Privy Council on a 
petition signed by most of the instrument makers of 
London, alleging that obiect glasses in accordance 
with Dollond’s patent had been mode and publicly 
sold before the date of the grant and praying for the 
revocation of the patent, and the patent was after 
wards upheld in the Courts in an action for infringe 
ment But there seems to be little doubt that Chester 
Moor Hall was the first inventor 

On the same day, Apnl 19, 1768, there was granted 
to Jedediah Strutt a patent for the nb stitch hosiery 
frame, which was the first important modification of 
Lee’s stocking frame Strutt invented the nb 
stitch machine for his hosier brother in law, William , 
Woollatt, and the two started what became very 
successful works at Derby and Nottingham 
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Societies and Academies 

London 

Mineralogical Society, Mar 19 — A W Groves and 
A E Mourant Inclusions m the apatities of some 
igneous rocks Apatite crystals witn dark cores of 
inclusions have been observed among the heavy 
minerals of some English sodimentary rocks, but 
there are few records of such apatites in igneous rocks 
The authors rotord several such occurrences in 
granites and ui volcanic rocks from Normandy, Jersey, 
and Brittany Five different types are distinguished 
m the granite of northern Brittany alone In one 
type with a definitely pleochroic core tho inclusions 
appear to consist of biotite or chlorite, but in other 
typos it has not been possible to determine their 
nature L A Narayana Iyer Calc gnoisses and 
oordierite sillimamte gneisses of Coimbatore, Madras 
Pres , and similar occurrences in India The paper 
dealt with a suite of crystalline gneisses in the am lent 
Archsean complex of India of Dharwar ago (Huroman), 
consisting of the above two facies which are in close 
association [similar suites of rock occur in different 
parts of India, forming a definite stratigraphic horizon 
I he author considers their formation as duo to thermal 
or ‘ infra plutonie ’ motaraorphisin followod or aceom 
pained by regional or dynamo thermal metamorplusm 
of politic sc lusts and calcareous sediments — F A 
Bannister A relation between the density and re 
fractive index of silicate glasses with application to 
the determination of imitation gem stones The 
study of simple glass families leads to a relation 
between the refractive index and density which can 
bo appbed in a modified form to the determination 
of imitation gemstones (»i -N)/(d - D) where N 
and D are the refractive index and density of silica 
glass, is [dot tod against n by a simple graphical 
method, whereupon the various imitations separate 
into groups, tho members compusing any one group 
are chemically similar Doubtful cases can be solved 
by measuring in addition the relative disporsion — 
H E Buckley Tho crystallisation of potash alum 
Iho author described the results of oxperunents on 
the diffeiences of cry stal habit obtained under varying 
conditions of cooling and evaporation, and in the 
presence of various suhstanci s in solution such as 
strong acids, A1C1,, BC1 3 , amyl alcohol, Bismarck 
Brown, etc 

Paris 

Academy of Sciences, Mar 4 — A Deslandres 
Simple relations between the most intense and highest 
radiations of the chemical elements in the photo 
sphere of the sun In previous communications it 
was shown that the frequencies of tho highest and 
most brilliant lines of the sun were multiples of a 
constant d„ 1062 6 Additional data showing the 1m 
portanoe of this constant are given —Charles Moureu, 
Charles Dufraisse, and Ldon Enderlin Researches on 
rubrone The action of acids Die liberation of 
iodine from hydriodic acid by rubrene, with decolor 
isation of the hydrocarbon, has been studied in detail 
Except possibly in ether solution, there is no evidence 
of any hydrogenation the colourless hydrocarbon 
produced appears to be isomeric with rubreno — J 
Favard Problems of extremums relative to convex 
curves — Maurice J anet The ratio of the mean values 
of the squares of two differentials of consecutive order 
— Mandelbrojt How several theorems of Taylor’s 
series oan be transformed into Dirichlet’s series — 
J Deliarte Symmetroid nuolei — L Ahlfors The 
number of asymptotic values for an integral function 
of finite order — M Lavrentieff A problem of P 
Montel — Gr C MolsU Functional groups — D 
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Rosenthal Assemblages connected by lateral bands 
tested in extension and in compression — Marls Bos- 
solasco The ellipticity of the terrestrial equator — 
Foch The maintenance of the vibrations of a fluid 
column by change in the regime of flow From 
Reynolds’s definition of the critical velooity an equation 
is derived which has been applied to the cases of vibrat 
jng flames, the chemical harrnomcon, and notes emitted 
by certain hot water systems — T Pecsalskl and J 
Chichocki The thermionic emission of copper tubes 
filled with salts — J Peltier The magnetic testing of 
the shafts of machines — R Coustal and F Prevet 
A new method of preparing phosphorescent zinc 
sulphide Zinc (in impalpable powder) and sulphur 
are heated together, with or without the addition of 
foreign substanoes The reaction is explosive and 
must be controlled by reducing the proportion of 
zuio — R de Mallemann The theory of optical 
activity in a homogeneous medium —Rend Delaplaee 
Some chemical phenomena connected with the con 
traction of hydrogen in discharge tubes Discharges 
through tubes of Pyrex glass, not fitted with taps or 
ground glass connexions, produce measurable amounts 
of carbon monoxido and me then© These may be 
attributed to the dissociation of the glass under the 
influence of radiations omitted by the tube — Ray- 
mond Delaby and Pierre Dubois The preparation of 
allyl alcohol The method described permits of a 
yield of 415 grams of allyl alcohol per kilogram of 
glycerol — Miles Jeanne Livy and Frajda Gombinska 
The dehydration of somo symmetrically substituted 
a glycols and the isomerisation of the corresponding 
ethylene oxides The influence of the relative aflhii 
tary capacities of the cyclic ami acyclic radicals — 
A Seyewetz and J Blanc The fluorescence of colour 
mg matters in Wood’s light The principal dyos of 
each (lass have been siibnruttod to Wood’s light in 
powder, in solution, and on fibres, in order to see 
whether they would present any fluorescence sutA 
ciently characteristic for use in analysis Preliminary 
results are given — Assar Hadding and Rend van 
Rubel The structure of the crystalline uranuute of 
Katanga (Belgian Congo) The X ray method of P 
Debye has been applied to Katanga ursmnite Its 
crystalline network is that of a face centred tube — 
P Fallot The date of the latest orogenio phenomena 
in the sub Betio and Betic zones at the height of 
Caravaca - Jean Lacoste The extension of the Cre 
taceouH in the southern region of the western Rif — 
Edouard Roch New observations on the btephaman 
of western Morocco — Ch Maurain and E Salles 
Atmospheric ionisation — Albert Nodon Researches 
on electromagnetic perturbations, seismic and solar 
The results obtained at the Santiago Observatory 
(Chile) confirm work previously published by the 
author, and show that close relations exist betwoon 
electromagnetic, seismic, telluric, atmospheric, and 
solar phenomena It is possiblo from the indications 
of the magnetograph to predict earthquakes some 
hours in advance — C I Popeico The influence of 
grafting on the development of some Papilionacerc 
— Mme L Random and MUe A Michaux The 
comparative variations of the proportion of water m 
the blood and of the globular resistance m the normal 
guinea pig and in the guinea pig submitted to a 
regime deprived of the antiscorbutic vitamin — 
Mme M L Verrier The biology and peculiarities of 
the respiratory apparatus of an isopod from the 
Sahara, Hemuepistus Rmumurt — J Magrou, Mme 
M Magrou, and MUe F Choucroun The action at a 
distance of Bacterium tumefaciens on the development 
of the egg of the sea urchin New experiments — 
ip Roubaud Autogenous cycle of waiting and hidden 
Jfctivo winter generations in the common mosquito 
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Culex pipiene can have two different biological 
methods of adaptation to the winter In one, well 
known, the females hibernate at low temperatures , 
in the other, described in the present communication, 
both sexes survive if the temperature is maintained 
above 20° C in presence of water Reproduction is 
continuous during the winter without food being 
taken — Marcel Labbd, F Nepveux, and Hejda The 
ammonia of human blood in normal and pathological 
conditions In cases of jaundice, cirrhosis of the liver, 
and diabetes, the proportion of ammonia in the blood 
varies very sbghtly from the normal the amount is 
increased to a marked extent in pulmonary tuber 
culosia — H Bierry Biochemical researches on the 
specificity and transformations of the proteids of the 
blood plasma — L Hugounenq and E Couture The 
photochemical action of sterols of various origins — A 
Dorier Gordius as a parasite of myriapods — A and 
R Ssrtory, Marcel and Jacques Meyer Contribution to 
the study of tho myoetones A new case of actino 
mycosis with yellow pustules 

Rome 

Royal National Academy of the Lincei, Dec 16 — 
T Levl-Civiti Addition to the note on the motion 
of a body of variable mass — Gino Fano Congruences 
O 0 of rational turves, and Crcmonian transformations 
inherent m a linear complex — A Russo Nuclear 
divisions in Cryptochilum echini Mps In this organ 
ism the procossee of nuclear division are dependent 
on the category of the individuals to wluch the nuclei 
belong, since the nuclei of one category ( A ) divide 
by mitosis, and those of another (if) by amitosis 
These two categories being distinguished by different 
quantities of nuclear substance, with which correspond 
particular activities of tho whole individual, it appears 
that the special division of tho nucleus is determined 
by mternal factors wluoh regulate the process — 
L A Herrera Further investigations on tho lmita 
tion of organic forms with albumin Structures 
obtained by means of egg albumin and closely re 
sembhng Croococcus, Botrydma vulgaris, Desmuiium 
Ore mill, Bulbochate, Vauchena, and Nitella flexilxs, 
are illustrated — U Cassina The conception of limits 
A short, elementary account is given of the results of 
the autlior’s historical and critical investigation into 
the conceptions expressed by tho term ‘ limit ’ — 
L Fantappid Functional operators and the calculus 
of infinite matrices m the theory of quanta (1) — • 
M Picone Demonstration of a theorem of analysis, 
of which uso is made in plane physics — G Supino 
Certain lumtations valid for denvates of a harmonic 
function — L Toscano Reciprocal matrix equations 
— G Vranceanu Second fundamental quadratic form 
of an anolonomous variety and its applications — 
V GUvenko The law of high numbers in functional 
spaces — A de Mira Fernandes Isochmc transports 
and associated directions — F Lamberti A third 
cardinal equation in the dynamios of material systems 
— E Guglno The extension to continuous motion of 
the Lagrange Bertrand theorem relating to impulsive 
motion — G Silva The definition °* normal gravity 
— E Benedetti Experiments on the amplification 
and detection of bio electric currents by means of 
thermionic valves (2) The photographic registration 
of the curves of the amplified currents Use is made 
of a ray reflected by a mirror set in motion by an 
elootrodynannc complex similar to those used to move 
the membranes of ‘ loud speakers ' — Clara Fort! The 
action of vapours of ethyl and methyl alcohols, ethyl 
ether, and chloroform, and of lighting gas on leuco- 
cytes isolated from the organism The vapour evolved 
by minimum quantitiee (0105 o o ) of ethyl or 
methyl alcohol, ether or chloroform suflfloes to paralyse 
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the amoeboid activity of the leucocytes of toad blood 
within a few minutee The action of illuminating gas 
is slow and results first in an increase in the vivacity 
of movement of the leucocytes, but later to a gradual 
retardation of the motion, which is completely arrested 
after exposure to the gas for eight or rune hours 
These effects may be either transient or permanent, 
according to the duration of action of the reagent — 
G Galati Investigations on the circulatory effects 
of increases in the atrial pressure — R Margins and 
E Sapegno Blood mass, red corpuscles, and hicmo 
globin, in acclimatised individuals, in the mountains 
and on the plain The observations described were 
mado on ten individuals, first, m August 1927 at 
Col d Olen (altitude 2901 metres!, and, secondly, in 
the autumn and winter of 1927-28 at Turin, the 
temperatures m both cases being 10° 13° At Col 
d Olen, increases m the number of red corpuscles and 
m the hecmoglobm content of the blood were mvan 
ably found The extents of these increases Varied 
markedly in different individuals, the mean values 
being 12 8 per cent for tho corpuscles and about 
4 per cent for thO heemoglobm There ih, therefore, 
a diminution m the hiernoglobin content of the red 
corpuscles, which may be the expression of the im 
mission into circulation of young rod corpuscles less 
rich m haemoglobin— a phenomenon perfectly ana 
logous to that observed after blood letting As regards 
the mass of the blood, determined by Haldane and 
►Smith’s method, the variations found amounted only 
to about 5 per cent, whit h corresponds with the limit 
of error for a single experiment , there is a moan 
increase of 1 8 jier cent, which indicates that there 
is a slight increase in the mass of the blood following 
a Hojoum of 15 25 days in the mountains, this being 
possibly due to the unproved hygienic conditioift — 
R Grandori Embryofogical studies on polyvoltine 
ruccs of the mulberry Bombyx 

Vienna 

Academy of Sciences, Ian 10 R Holzapfel 
Results of radiation and polarisation experiments on 
the Hoohobir in the summer of 1927 at an altitude of 
2040 metres — E Philippi and E Gaiter The action 
of ammonia and amines on the esters of unsaturated 
acids — E Philippi Memoranda for the preparation 
of some aliphatic unsaturated acids and esters — 
F Hemler The three isomeric tolyl 1 dimethyl 3, 5 
triazole 1,2,4 and some of their salts — G Grekowitz 
A meningitis producer from the Pasteurella group 
In three cases of middle oar discharge a germ was 
isolated, a small coccus like bacterium easily stained 
with tho usual aniline dyes, but not with drain A 
faint smell is characteristic of tho colonies Gelatine 
was not liquefied Milk sugar and manmte were 
neither acidified nor fermented - F Werner Scien 
tifio results of a journey of exploration to Western 
Algoria and Morocco Snakes, lizards, and scorpions 
are recorded — E Bersa The culture and nutrition 
physiology of the genus Ptlobolw Easily cultivated 
on horse dung decoction agar Of nitrogen souroes 
leucine and peptone, of carbon sources xylan, gum 
arable, galactose, starch do best A wheat straw 
extract with peptone and agar proved a good culture 
medium, also Liebig extract agar peptone — K Men- 
ger On the sum of regular curves — K Przibram 
Coloration of rock salt by radium rays and re 
crystallisation Apparently rock salt on compression 
undergoes re crystallisation, the more rapid when 
pressure is greater After such re crystal hsation the 
blue oolour and the oapacity of turning blue have 
vanished — O Watzl, K Swoboda, and R Singer 
Report on a botanical and geological expedition m 
the Caucasus The Caucasian Alpine Society supplied 
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metres) was difficult The Chodschal mountain group 
(3309 metres) was examined Valleys choked with 
thick primitive forest were difficult to penetrate, the 
few paths being mostly on slopes above the tree lumt 
Collections were made of Rhododendron and other 
shrubs and of tho very rich fungus flora 
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Lord Haldane in Science and Education 

1 1 HE autobiography of Lord Haldane recently 
- published throws a flood of light on several 
questions of scientific and educational interest Mr 
Sidney Webb once expressed the view that men of 
science who had entered the field of politics had not 
as a rule distinguished themselves in Parliament, a 
judgment which , with commendable impartiality, he 
extended to historians and economists This view 
was challenged at the time Playfair and Lubbock, 
it was suggested, had rendered valuable services as 
members of Parliament, and Huxley as a member of 
the first London School Board Ought we not to 
regard these instances as exceptions proving the 
rule 1 To the man of science, groping with his taper 
along the rugged pathway towards truth , the eclectio 
arts, the rhetorical triumphs — and at times the over 
weening confidence — of the politicians make no 
strong appeal 

Whatever view may be taken on this question, it 
will be agreed that politicians who concern them 
selves with the promotion of science and education 
are fulfilling a useful r61e m our national economy 
With increasing specialisation and increasing de 
roands on both public and private funds for the 
promotion of research, science needs sympathetic in- 
terpreters, missionaries — propagandists, if you will — 
to whose wammgB and exhortations the publio will 
listen with due respect Haldano, as a man of out 
standing intellect and untiring industry, as a poli- 
tician who attained the highest offices m the State, 
as an active participator in the gravest decision 
which our nation was ever called upon to make, had 
many of tho qualifications for this essential work 
That he discharged his duty with conviction and 
disinterestedness, tho reader of the autobiography 
will admit His success was partial, as he himself 
admite A man is a hero to his autobiographer, 
one would suppose , but Haldane writes candidly in 
his final chapter entitled “ Looking Backwards ” 

“ I have no sense of success on any very large scale 
in things achieved But I have the sense of having 
worked and of having found happiness in doing so ” 
That guerdon is not withheld from the humblest of 
the world’s workers “ One touch of Nature makes 
the whole world km ” Haldane’s posthumous 
candour should induce a tolerance which was not 
shown by the pubbo during his life 

Asked by Ceul Rhodes, “ What have you done in 
your life? ” Haldane rephed, “I got the London 
University Bill through the Houses of Parliament ” , 
on which Rhodes remarked, “ That seems to be a 
very cunous thing ” The reference was to the 
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Bill of 1898, introduced by the Conservative Gov- 
ernment to transform the examining university into 
a teaching university Haldane was justified in his 
proud boast Politically, the subject was thorny , 
the supporters of the old system of impartial exami- 
nations exercised powerful political influence , and 
the proposed scheme of re constitution bore many 
of the soars of compromise Unless some politician 
of strength and honesty of purpose had espoused 
the cause, we can well believe that the reform would 
never have been accomplished The tragedy was 
that Haldane so soon showed a sort of Red Queen 
animosity towards his own offspring We must 
await the publication of further biographies and 
autobiographies before this mystery is fully ex- 
plained 

An interesting chapter m the history of higher 
education relates to the breaking up of the old 
Victoria University, the federal university seated 
at Manchester In this important development, 
Haldane took an active part Birmingham, under 
the influence of Joseph Chamberlain, had established 
the first civic university in 1900 Soon afterwards, 
Liverpool petitioned for a separate university 
“ Manchester somewhat half heartedly supported 
the prayer of Liverpool, but Leeds strongly opposed 
it, and was backed by a number of persons who were 
emment in the field of higher education m those 
days ’ ’ The hearing of the petition by a Committee 
of the Pnvy Council lasted three days Haldane 
was precluded from acting as counsel for Liverpool, 
as he had been appointed a member of the Pnvy 
Council a short time before the hearing , but he was 
able to plead the cause as a witness His argu 
ments for civic and educational personality were 
accepted The Committee recommended the grant 
of university charters to Liverpool and Manchester, 
and the grant of a charter to the University of 
Leeds followed a year later Haldane remarks 
with truth “ It has always seemed to me that the 
decision of the Government as advised by the Pnvy 
Council in 1903 was a step of the first import- 
ance in the history of higher education ” But, as 
he says, little notioe was taken of the matter at the 
time by the public or by wnters about English 
education 

The decision gave a deathblow to the federal idea 
in higher education in its application to our great 
cities and started the growth to full university stature 
of institutions suoh as the Universities of Sheffield 
(chartered in 1905), Bristol (1909), of which 
Haldane was the first Chancellor, and Reading 
(1926) Several university colleges are m the later 
stages of adolescenoe, including those at Notting- 
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ham, Exeter, Hull, Southampton No one would 
now be found to question the wisdom of the polioy 
advocated by Haldane in this matter 
Haldane’s work in the promotion of science and 
technology at South Kensington is well known 
The entry in the mdex under the author's name 
states summarily — “Founds the Imperial College 
of Science and Technology ” King Edward VTI 
inspired this great development in a spirit of filial 
piety, and Haldane was brought into close personal 
touch with his Sovereign Haldane’s original 
scheme of a ‘ London Charlottenburg ’ suffered a 
sea-change No doubt he was offered a surfeit 
of ‘ expert ’ advioe Curiously, Haldane’s investi- 
gations in Germany had impressed him un- 
favourably with the separation existing there 
between the universities and the technical oolleges, 
and he tells us he decided to press for the appli- 
cation of a different pnnoiple in London “ The 
new college was to be fashioned so as to be 
brought as quickly as possible into a re constituted 
University of London ” There must be some 
lapse of memory here, for, in the letter which 
Lord Rosebery as Chancellor of the University 
of London addressed to the London County 
Council in 1903 to explain the Charlottenburg 
scheme — the letter, we may safely presume, was 
drafted by Haldane — there was no reference to 
the question of re constituting the University and 
this issue did not arise until some years later 
Lord Rosebery, indeed, expressed the hope that 
it might be possible to follow up the Charlotten- 
burg scheme “ by taking further steps towards 
developing the University m such a fashion as 
to make it worthy to be the University of the 
metropolis of the Empire’’ — but the reference 
here is obviously to other educational rather 
than to constitutional developments 
Exasperating delays occurred and an unhappy 
controversy arose as to the relations of the Imperial 
College with the University, a controversy which 
has not yet been brought to a final conclusion It 
led directly to the appointment of the abortive 
Royal Commission on University Education in 
London over which Haldane presided The auto- 
biography does not indicate that Haldane derived 
much satisfaction from his attempt to re-constitute 
the University for a second time He is singularly 
reticent on the whole subject Nevertheless, he 
lived long enough to see the last stages of a re-con- 
stitution of the University whioh, the friends of the 
University hope, will remove some of the defects of 
the earlier compromise , and he must have watched 
with pleasure the recent purchase of the Blooms- 
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bury site by the University, aided by the 
Rockefeller Foundation, a site he had ineffectively 
recommended so long ago as 1912 for the great 
Imperial university he wished to see established m 
London 

Was science able to offer any return for all this 
effort and goodwill 1 We learn with pleasure from 
the autobiography that Haldane benefited from a 
great discovery in a university laboratory He was 
a sufferer from diabetes and was treated in the first 
attack by a rigid diet, “ the only palliative known 
in those pre insulin days ” Banting’s discovery 
oame at a happy moment, for Haldane would not 
have been able to count on good health without the 
discovery of insulin He arranged to have an in- 
jection in his arm every morning, and this served 
admirably, he tells us, taking the place of the pan 
creatio secretion of the ‘ Islands of Langerhans ’ 
Thus was prolonged a life whioh had rendered great 
servioes to the cause of science and had sounded the 
full gamut of human thought, emotion, and — may 
we not add, notwithstanding autobiographical dif 
fidenoe — success, achievement 

T Ll H 


A Neglected Genius 

The Collected Scientific Papers of John James Water- 
ston Edited, with a Biography, by Dr J S 
Haldane Pp lxvui + 709 + 5 plates (Edtn 
burgh and London Oliver and Boyd, 1928 ) 
26 s net 

I N 1892 the late Lord Rayleigh rescued from ob 
hvion in the archives of the Royal Society a 
remarkable paper by John James Waterston which 
had been written m 1846 but had failed to obtain 
the approval of the Society, and had, therefore, not 
been printed m the Proceedings So completely has 
his work been ignored that it will probably oome as 
a surprise to the majonty that his writings (published 
and hitherto unpublished), which have been ool 
looted and published by Dr J S Haldan°, extend to 
more than seven hundred pages 

Lord Rayleigh did ample justice to the 1846 
paper on the physics of media that consist of per 
fectly elastic molecules m a state of motion Con 
coming it he wrote “ What strikes one most is the 
marvellous courage with which he attacked ques 
tions, some of which even now present senous diffi 
culties Waterston was the first to introduce 
into the theory the conception that heat and tem 
perature are to be measured by vis mva In the 

second seotion the great feature is the statement tjiat 
m mixed media the mean square moleoular velocity 
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is inversely proportional to the specific weight of 
the molecules The proof which Waterston gave is 
doubtless not satisfactory, but the same may be 
said of that advanced by Maxwell fifteen years 
later ” Boyle’s law, Charles’s law, Avogadro’s law, 
and Graham’s law of diffusion were all placed on a 
dynamical footing m this paper The causes which 
contributed to it being denied publication in 1846 
are difficult to find At the present time it suffers 
from havmg been superseded m style and argument 
by the work of successors When written, it appar- 
ently suffered from being m advance of its time 
Joule's work on the dynamical nature of heat had 
been m part published, but the theory of conserva- 
tion of energy was not authoritatively accepted until 
about Bix years later Even so late as 1848, Thom- 
son (Lord Kelvin) wrote “ The conversion of heat 
(or calonc) into mechanical effect is probably lm 
possible, certainly undiscovered In actual engines 
for obtaining mechanical effect through tho agency 
of heat, wo must consequently look for the source of 
power, not on any absorption and conversion, but 
merely in a transmission of heat ” 

Who was the man whose scientific insight drew 
from Lord Rayleigh suoh high praise * In answer, 
Dr Haldane prefaces his collection by a short bio 
graphy His grandfather was founder of an un 
portani (still existing) firm of manufacturers of seal 
mg wax and other stationery , his grandmother 
was a niece of Robert Sandeman, a well known re 
hgious leader and founder of the body known as 
Sandemanians — to which Michael Faraday and his 
blacksmith father belonged — and sister of George 
Sandeman, who was founder of the well known firm 
of port wine merchants 

Waterstori himself went from school to the Uni 
vereity of Edinburgh and studied mathematics and 
physios under Sir John Leslie, and was medallist of 
his year m Leslie’s class He also attended lectures 
on anatomy and surgery — probably drawn to these 
subjects by his father’s and his own interest in 
phrenology His first published paper was written 
in his student days when he was nineteen years of 
age (Phil Mag ,1831) It was an attempt to ex- 
plain gravitation on dynamioal principles It is 
interesting, because in it there is the germ of the 
ideas which he developed afterwards in his more 
important paper No further publication occurred 
until 1843, when an anonymous volume appeared 
entitled “ Thoughts on Mental Functions ” Here 
he sought to study metaphysios as a branch of the 
physiology of the nervous system Dr Haldane 
remarks “ The book is a very acute essay, far 
ahead of its time The idea which guided him 
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was that human behaviour can only express itself 
ut material changes which must, m so far as they 
are intelligible, be dependent on previous material 
changes ” 

In the interim Waterston had become a pupil of 
James Walker, F R S , a leading civil engineer and 
president of the Institution of Civil Enguieors, and 
was employed in connexion with the rapidly develop 
mg railway sjstcm of England He contributed to 
the Institution a paper on a graphical method of 
estimating the earthwork in embankments and 
cuttings He felt, however, that his heart was in 
pure science and ho obtained a post m the Hydro 
graphor’s Department of the Admiralty under Cap 
tain (afterwards Admiral) Beaufort, who encouraged 
his scientific ambitions, and later obtained for him 
the post of naval instructor at Bombay to the East 
India Company Cadets He held the post, except 
for a bnof period, until 1867, when he returned 
to Edinburgh, where after some changes he ulti 
mately settled down and remained until his death 
m 1883 

Various papers were submitted by Waterston to 
different societies and not all of them wore aooepted , 
this seems to have embittered him His brother 
wrote of him “ He show ed a restlossnoss and dis 
like at the mention of scientific men, except Fara 
day, and he used very strong language m respect to 
some who bulk largely m public estimation ” Dr 
Haldane surmises that his real antagonism did not 
arise from the non publication of his papers, but that 
he was critical of the leading physicists of his time, 
especially m regard to their thermodynamic reason 
ing The chief support brought forward for this 
surmise is tho mention in his will of an unpublished 
manuscript , but as this manuscript was never 
found, it is rathnr idle to speculate as to what the 
subject matter of it might have been The re 
viewer finds it very difficult to follow Dr Haldane’s 
argument in the pages he devotes to this question 
Quite certainly there is nothing in Watt rston’s pub 
fished writings to justify attributing to him the 
views which his biographer puts forward 

It is unnecessary to dwell on this aspect of Water 
ston’s life He succeeded m getting papers pub 
lished after his return, and there are many mterost 
mg questions dealt with by him In 1868 (Ph\l 
Mag ) he describes experiments on capillarity The 
argument he kept in view is that if the capillarity of 
a liquid is the exhibition of part of the cohesive 
foroa of tho superficial stratum of molecules, numen 
oal relations with the latent heat of its vapour ought 
to be demonstrable The paper needs to be trans 
la ted into modem language, but it is sound in idea 
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It may lie reoalled that Dupr6 later (1888) devel- 
oped a similar question, and m recent years E T 
Whittaker has displayed the close parallelism that 
exists between surface energy and the internal latent 
heat of evaporation Waterston made a large number 
of experiments to bring out the connexion, and he 
deduced, for example, 1 45 x 10 s as the number of 
layers of molecules in one inch in the case of liquid 
alcohol 

Again, Waterston describes a number of expen 
ments on the transition (that is, cntical) point of 
liquids in sealed tubes after the manner of Cagmard 
de la Tour The tubes were filled to different 
amounts with the same liquid, and he found the 
densities of the liquid and vapour when the liquid 
state terminates Ho found that the cup shape of 
the upper surface of tho liquid, caused by its capil 
larity, ceased at a temperature considerably under 
the point of transition and while the densities of 
liquid and vapour were very different These ob- 
servations suggest Prof Calendar’s recent oxpen 
ments on steam ( Proc Roy Soc , Sept 1928), where 
about six degrees’ interval is found between the 
two temperatures — the meniscus disappearing when 
the density of the vapour is only 0 6 of that of the 
liquid Waterston further claims to have observed 
that between these temperatures the surface became 
of ‘ a sugar loaf aspect,’ that is, convex upwards 
He argues from the data that tho rate at which the 
latent heat diminishes with rise in temperature 
must augment with the temperature, otherwise the 
cntical point would be much higher than it is He 
observes that Regnault’s curve for the latent heat 
of steam is discontinuous at 100° C , this is now a 
well recognised fact 

Waterston put forward views on chemistry of 
which Prof McLeod has said that they “ shadow 
forth many of the ideas of modern chemistry which 
have boon adopted since 1845 ” 

Altogether, from the lnstonoal point of view, it is 
a good thing that Dr Haldane has done in editing 
those papere Crude they may seem to day in 
many respects , but “ nothing awakes on its hun- 
dredth year without both looking (and feelmg) 
queer ” , and it is almost a century smee Water 
ston’s first paper appeared What he did, he 
achieved by very simple means, and modem pro 
gress bos demonstrated that often elaborate means 
are essential so that his work was really pioneer 
work We may sum up by again quoting Lord 
Rayleigh “ To say that he was not always suc- 
cessful is only to deny his olaim [not made by him 
self] to rank among the very foremost theorists of 
all ages ” 
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A Biologist As Ethnologist 
L’/fflfettfrie dtt picket au Cameroon Par Dr 
Tlrtodore Monod (Commissariat de la R^pub- 
Uque Fren<jai#e au Cameroun, Mission Monod 
(1925-1626) Preml&re partie, G4ndralit4s ) Pp 
W9 +25 planches (Pans Sooi&d d’fiditioro 
G&ffaphlques, Maritime# et Colomales, 1928 ) 
90 franc# 

B KNARS ANCE of mterest and pnde m their 
colonial possessions are outstanding and 
most satisfactory features among the French of 
to day Pnor to the War few Frenchmen went 
abroad, apart from Algena, as colonists and 
planters, and, with some brilliant exceptions, the 
officials sent overseas were men of inferior quahty, 
of whom their political party or their departmental 
chiefs were anxious to be quit Their salaries were 
often mere pittances, and them numbers, judged 
by the British standard, out of all proportion to 
real requirements , the sum total of them salaries 
was frequently excessive as compared with the 
revenue of them particular colony and a distinct 
impediment to development and progress B ureau 
cracy strangled enterprise even among them own 
countrymen, and French oolomal administration 
was a synonym for inefficiency and red tape 

To day much of this is changed A superior 
class of official is in evidence , better class families 
in France no longer frown upon a colonial life as 
a career for them more adventurous sons The 
Colonial Administration at headquarters is corre 
spondingly enlightened and has had the wisdom 
to obtam the oo operation of the scientific staff 
of the National Museum of Natural History in 
them efforts to develop colonial resources The 
outcome has been the establishment of the Labors 
tome des Piches et Productions Colomales, under 
the able direction of Prof A Gruvel , nothing 
quite comparable with this very useful institu- 
tion exists m Britain, though by one means or 
another the needs of the British colonies in this 
respect do get fairly well met through the willing 
co operation of various scientific and technical 
institutions 

So far as British West African colonies are con- 
cerned, no work has been published comparable with 
the fine monograph by Dr Theodore Monod upon 
the fis h i n g industry of the Cameroon#, of which 
the first volume has recently appeared. A bulky 
tome, it gives in great detail a vast mss# of informs* 
tion, technical, ethnological, and linguistic, touching 
the existing fisheries of the various hydrogtt^hio 
regions into whloh the territory is div^ded^flie 
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coastal, the riverine, and the lacustrine The 
present volume deals mainly with the technical 
and economic aspects , the next will o on tain the 
systematic reports of specialists upon the scientific 
collections made during the various tours The 
investigation carried out by M Monod, the delegate 
of the Colonial Fishery Laboratory, lasted rather 
less than one year , the results reflect the greatest 
credit on his energy , them presentation is on the 
whole admirable, but suffers, alas t from the absenoe 
of any index or detailed table of contents Com 
parative references in consequence are made with 
difficulty, and the trouble is accentuated by lack 
of sufficient correlation between the text and the 
numerous illustrative line figures, charts, and 
diagrams 

Tho facts recorded are probably of even greater 
value and mterest to the ethnologist than to the 
fishery expert, and the lack of index is a serious 
handicap when comparing the methods and ap- 
pliances of the various tribes The extraordinary 
vanety of the fishing devices in daily use and the 
complexity of several reveal the intellect of certain 
tribes as much more versatile and adaptative than 
is generally credited The ingenuity shown is 
often surprising , perhaps even more remarkable 
is the parallelism between many of tho more 
specialised of these methods with those in India 
It is needless to particularise Practically every 
device from the simplest to the most complex 
employed on the rivers and lakes of this part of 
Africa has its counterpart under similar conditions 
in India M Monod appears not to appreciate 
this , he envisages the local evolution of such a 
complicated engine as the great balanced dip net 
(zmt) worked from large canoes by the Kotokos, 
from the triangular hand-net used for dipping out 
prawns and small fish, a oonolusion which does not 
take account of the presence of the counterpart# 
of this zem on the Ganges Complex devices are 
seldom evolved separately , through cultural con- 
tact they are passed from people to people, and 
the facts recorded in this volume support the view 
of the close relationship of certain of the pro- Aryan 
peoples of India with the Hamites of Arabia and 
Africa, through whom part of the common material 
culture has filtered to the Bantu# and to a slight 
extent even to the Sudanese negroes 

Such ethnic problems are, however, of academic 
interest , another aspect ol local ethnography has 
extreme practical importance, and ethnography 
is inextricably mixed up in the fishery problems 
of the Cameroons Certain tribe* have neither 
aptitude nor inclination to utilise the fishery 
<il 
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resources of their tribal tern tones , others are 
extremely skilful and resourceful in fishing and 
make the most of their opportunities But pre 
judice and tnbal ties restnct their operations to 
a definite area, and many stretches of fecund waters 
are neglected for want of a population interested 
and adept in fishing Natural indolence is another 
factor in limiting fishing in many localities to a 
minimum , there, the people fish only when they feel 
inclined for a change of occupation No real or 
professional fishing exists among such people, whose 
attitude is typified by the remark of a Dual a — 
“ This fish work live for kill man, Massa ” 

The author’s conclusions do not encourage the 
hope of thesuccessful establishment of any extensive 
fishing enterprise undertaken by Europeans, except 
perhaps in deep water trawling, about which data 
are too inadequate to permit of a definite verdict 
Here, by the way, M Monod has been misinformed 
in regard to trawling off the Sierra Loono coast 
(footnote on p 33) in 1912 a steam trawler worked 
very successfully off this coast, but the enterprise 
ended in failure through mismanagement and 
boycott by the market people 
The present methods of the indigenous popula 
tion are usually well adapted to local conditions, 
and it is rather initiative and application that 
require to be fostered than the introduction of new 
appliances Where improvement is most desirable 
is in the curing of the product As is usual in 
West Africa, the ordinary cure is a combination 
of desiccation by artificial and intense heat with 
concurrent smoking Little was done to investi 
gate the lines on which improvement may be 
effeoted , M Monod is a biologist who worked 
single handed on an inquiry of extremely wide 
scope, and it is obvious that this industrial phase 
of the subjeot should be taken in hand by one who, 
besides possessing intimate acquaintance with 
curing methods, has had a scientific education as 
a bio ohemist James Hornkll 


Detection of Poisons 

Laboratory Manual for the Detection of Poisons and 
Powerful Drugs By Prof Dr Wilhelm Auten- 
rieth Authorised translation by Prof William 
H Warren Sixth American edition from the 
fifth German edition, completely revised with 
extensive Additions Pp xxvi+698 (London 
J and A Churchill, 1928 ) 30« net 

T OXICOLOGY is admittedly one of the most 
difficult subjects to handle adequately The 
student is faced with three serious obstacles 
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toxicology requires a considerable period of un- 
interrupted study, a period which he can seldom 
afford , the necessary laboratory facilities are not 
easily found , and finally, after mastering the 
principles of his art, he is rarely fortunate enough 
to come across sufficient opportunities of practising 
them In the East, of oourse, where from time 
immemorial the professional poisoner has been 
rivalled by tho gifted amateur, there is no lack of 
scope for the toxicologist, both m his chemical and 
also in his forensic capacity 

Autenrieth’s well known manual, now appeanng 
in English as the sixth American edition, suffers 
somewhat from tho failure of the translator to 
bnng it completely up to date The author gives 
general methods of handling cases, wisely stressing 
the impossibility of conducting a toxicological 
examination on any fixed plan, and nghtly inch 
eating that all details connected with the case, 
such as the medical history — especially a list of all 
drugs administered — and the results of the post 
mortem examination, should be given full con 
sideration The method of examination to be 
adopted depends m many cases upon the toxi 
cologist s experience 

The reviewer believes that the book would have 
been rendered still more useful by including a really 
comprehensive summary of recent work published 
m the technical press, with fuller references to 
that done elsewhere than in Germany The 
following detailed cntioism is offered m support of 
this belief Under the head of pruBsic acid poison 
ing, no mention is made of the delayed form caused 
by eating cyanogenetic glucosides The symptoms 
and poet mortem appearances are very puzzling 
until the cause is recognised 

Poisoning due to the absorption of nitrobenzene 
from shoe polishes has been mistaken, clinically, 
for poisoning by prussic acid, and might be men- 
tioned under the appropriate head Death from 
drinking formalin may take place m less than three 
hours The reviewer saw one case where a man 
swallowed one ounce of so-called ‘40 per cent 
formalin ’ and died in about twenty minutes The 
stomach resembled a tough fibrous mass the sizfe 
of a cnoket ball 

It is somewhat surprising that in a book revised 
by an American so little is mentioned about the 
toxic effects of methyl alcohol, and that only 
German references are given Under the head of 
picno acid, surely some of the information avail- 
able since the War on this substance and duutro- 
phenol might have been incorporated 

The one-sided nature of the references is illus- 
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t rated by the fact that the Cnppen case is not even 
mentioned under the mydriatic alkaloids group, 
and the method described m the text of identifying 
cocaine by the potassium permanganate tost is 
quite useless when really small quantities have to 
be identified Hankin’s modification of the test, 
published in 1911, is not mentioned, although it is 
extraordinarily delicate The reviewer has used 
it for years and cannot speak too highly of it The 
methods of detecting and estimating arsenic might 
be condensed with great advantage, and the section 
on the toxicology of lead would be more valuable 
if adequate references were given to the enormous 
literature of the subject Lead tetraethyl is not 
even mentioned in fact, the section deahng with 
metallic poisons is very unsatisfactory 
The treatment is quite inadequate elsewhere, as 
illustrated by the section on boric acid as a food 
preservative, the only reference being to a dis- 
sertation published m Munich in 1883 as so much 
of the valuable work on this subject was done in 
America, it is quite extraordinary that, tn an 
American translation, no mention is made of Dr 
Harvey W Wiley In like manner the section 
on carbon monoxide poisoning might have been 
written twenty years ago Surely references might 
have been made to the large amount of recent work 
Another example is that of aconitine, the treat 
ment of which is not up to date, the well known 
test for which, first dosenbed by the late Sir Thomas 
Stevenson, is ascribed to Fdhner m 1911 ' The 
comparison of frog heart tracings on a kymograph 
is not described No mention is made of the 
identity of yohimbine and quebrachine and the 
importance of detecting oxydimorphine m certain 
cases of suspected morphine poisoning is neglected 
The section on blood stains and the detection of 
human blood suffers from the same defects, and 
requires extensive re writing The amazing state 
ment is made that “ if the blood stain is perfectly 
fresh, it may be recognised by observing blood cor- 
puscles with the microscope Human blood may 
be differentiated from animal blood by comparing 
blood corpuscles with those of animal blood as to 
size, only when the oorpusoles are still intact ” 
Further on, however, the biological detection of 
human blood is dealt with, although in a most 
inadequate manner, no mention being made of 
Nuttall, or of Dale’s anaphylaxis method 
The index is poor, and the apparatus described 
is in most oases archaic The printing is very good, 
but the binding is not strong enough to withstand 
the amount of handling such a book would receive 
as a constant laboratory companion K C B 
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Our Bookshelf 

Allen's Commercial Organic Analysis a Treatise 
on the Properties, Modes of Analysis, and Proxim 
ate Analytical Examination of the Various Organic 
Chemicals and Products Employed m the Arts, 
Manufactures, Medicine, etc Vol 6 Colori- 
metry, Dyes and Colouring Matters, the Synthetic 
Dyestuffs, and the Analysis of Colouring Matters 
By the Editors and the following Contributors 
W A Gallup, Hans Edward Pierz David A W 
Joyce and V E Yarsley Fifth edition, revised 
and m part rewritten Editors Samuel S 
Sadtler, Dr Elbert C Lathrop, C Ainsworth 
Mitchell Pp ix + 658 (London J and A 
Churchill, 1928 ) 30# net 
The seventh volume of this work is considerably 
different from the corresponding volume in the 
previous edition Such subjects as tannin natural 
colouring matters and inks, which wereincluded with 
synthetic dyestuffs m the old edition have already 
been dealt with in Vol 5 of the new edition The 
new book, therefore, is confined practically to an 
exhaustive study of the preparation, structure, and 
analysis of synthetic dyestuffs In addition, there 
is however a small well written section on colon 
metry, which might with advantage have been 
considered m the same volume with other physico 
chemical determinations 

The largest section of the work consists of an 
article on dyes and colouring matters, in which 
dyes are classified on chemical lines on the method 
of Schultz s Farbstofftabellen and of the 
Colour Index Importance ib placed on absorp 
tion spectra as the quickest method of identifying 
a particular compound Synthetic dyestuffs, the 
next largest section are concerned with the con- 
stitution of various dyes by their reduction pro 
ducts The remaining chapters deal briefly with 
the analysis of colouring matter on the lines of 
A G Green s * Analysis of Dyestuffs which 
the authors use as the main source of reference 
The editors have been careful to prevent much 
overlapping, especially in the closely connected 
second and third sections, and the work as a whole 
is well up to the standard of the previous edition 
There is, however, a slight tendency for it to take 
the character of a book on special branches of 
organic chemistry for the specialists, rather than a 
book of commercial orgamo analysis of particular 
value to the analyst The general production of 
the present volume, both with regard to printing 
and paper, is excellent, and comparatively few 
misprints have been noticed J Reh-ly 

Handbuch der biologischen Arbeitsmethoden Heraus 
gegeben vou Prof Dr Emil Abderhalden 
Lieferung 266 Abt 2 Physikahsche Metho 
den, Teil 2, Heft 8 Die Meihoden der Erdbehen 
forschung. Von Fnednoh Errulat. Pp 2151- 
2262 (Berlin und Wien Urban und Schwar- 
zenberg, 1928 ) 6 gold marks 
Thb first work, id which the modes of investi- 
gating a great earthquake Were described was 
Robert MaUet’rreport m two large volumes on the 
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Neapolitan earthquake of 1857 (published in 1862) 
Since then, though methods of studying perceptible 
earthquakes have been given in various papers, 
there has been a great want of a more complete 
treatment of the subject, such as is attempted in 
this part of Abderhalden’s “ Handbuch ” About 
two thirds of it is devoted to microseismio methods, 
to descriptions of the various instruments employed, 
and to the interpretation of seismograms Two 
useful diagrams (on pp 2166 67) illustrate the 
advantage of damping, one showing the similarity 
of th6 records of the same earthquake by two 
damped pendulums (Wiechart and Mainka), the 
other giving records of the same earthquake by 
undamped and damped pendulums 

The next section, on the investigation of per 
ceptible earthquakes, is slighter than the other 
The author quotes Sieberg’s list of questions, the 
Sieberg and Mercalli Cano am scales of intensity, 
and the Sieberg scale of sound intensity The 
uestions seem too numerous for general use, the 
leberg scale of intensity contains too many teste 
for each degree, leading to the irregular construe 
tion of isoseismal lines, while a scale of sound- 
intensity depends on a very variable instrument — 
the human ear — and can only be of service when 
the number of observations is very large In the 
remaining sections are described very briefly the 
investigation of submarine earthquakes, of the 
causes of earthquakes and related subjects (such as 
periodicity), of the geographical distribution of 
earthquakes, of microseismio motions, and of the 
methods of applied seismology If, in parte, the 
treatment is somewhat scanty, this is a defect that 
may easily be remedied in a later edition of a very 
useful work C D 

Buried Treasures of Chinese Turkestan an Account 
of the Activities and Adventures of the second and 
third German Turfan Expeditions By Prof 
Albert von Le Coq Translated bv Anna Bar 
well Pp 180 + 52 plates (London George 
Allen and Unwin, Ltd , 1928 ) 18a net 
Pbof A von lb Coq gives a vivid account of two 
expeditions to Eastern Turkestan on an archseo 
logical mission from the Berlin Ethnological 
Museum After giving a historical survey, the 
labours and excitements of the expeditions are 
narrated, and incidentally there are ethnographical 
observations and descriptions of archaeological 
remains At one place the expedition arrived too 
late to save some remarkable Sassaman Hellenistic 
paintings, and cartloads of Mamchsean manuscripts 
had been thrown into the nver by peasants , as 
paintings of persons are an abomination to Moslems, 
they are usually destroyed whenever found 
Another library of priceless manuscripts had been 
destroyed m the course of time by water Though 
there were frequent disappointments, various sites 
offered a rich harvest of frescoes and other objects 
which can now be seen in Berlin 
The narrative is illustrated by beautiful photo- 
graphs of soenery, people, monasteries, rock 
temples, and the like, ana especially of Hellenistic 
statuary and. wonderful frescoes A reader desiring 
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more detailed information than the somewhat 
shght amount supplied m this book is referred to 
the large number of publications which are men- 
tioned m an appendix 

The Great Chemists By Dr Enc John Holmyard 
(The Great Scientists Senes ) Pp vi + 138 
(London Methuen and Co , Ltd , 1928 ) 
3s 6d net 

This interesting work is essentially a short history 
of chemistry, wntten in a very attractive and 
informative manner Dr Holmyard has shown 
great skill in weaving the story of the ‘ Divine Art ’ 
about the lives and works of outstanding alchym 
lets, chymists, and chemists, as he follows his 
pleasant path down the ages from ancient times 
to the present day Each of the ‘ great chemists ’ 
is chosen as typical of his period, and the names are 
Jabir, Razi and Ibn Sina, Roger Bacon, Paracelsus, 
Boyle, Stahl, Pnestley, Lavoisier, Dalton, Avo 
gadro, Davy, Liebig, Kekute, Pasteur, Arrhenius, 
Mendel4eS, and RamBay Few readers are likely 
to oavil at this selection, which manifestly fulfils 
the author’s purpose of imparting a sense of 
historical continuity to his narrative It is interest- 
ing to notice in passing that the list includes five 
Englishmen and one Scotsman As would be 
expected, other names are to be found in the text 
the index refers to more than thirty workers in 
the cause of chemistry, the most notable absentees 
which occur to us being the enigmatical Basil 
Valentine and that potential LavoiBier of the 
seventeenth century — John Mayow The author i 
tative chapter on Jabir is to be particularly com 
mended J R 

Elements of Optics By Prof Joseph Valasek 
(General College PhyBics ) Pp xiu + 215 (New 
York McGraw-Hill Book Co , Inc , London 
MoGraw Hill Publishing Co , Ltd , 1928 ) 10« net 
This is an attractive little book on ‘ light ’ which 
would form a good mtroduction to the subject for 
those who will not be concerned with technical appli- 
cations of geometrical optics The sign convention 
employed by the author would be very confusing m 
the treatment of any problems but those of thin 
lenses, and no attempt is made to discuss more com 
plex optical systems on Gaussian lines, exoept for a 
short paragraph on thick lenses The discussion of 
aberrations is limited to brief notes on sphenoal 
aberration, ohromatio aberration, and astigmatism 
in their geometrical aspects 
Apart from these deficiencies, the chapters on 

S ysical optics are well wntten, and the sections on 
our, radiation, double refraction, and the like, 
bring the older matenal into co-ordination jvith 
modem ideas The mathematics used is confined 
to elementary algebra and trigonometry 
In a book on optics which discusses quanta and 
spectral senes, etc , it is a little surprising that some 
of the results of the electromagnetic theory should 
not be used to discuss such topics as reflection 
Matenal of this kind should replace the interesting 
but unnecessary account of ‘ relativity 1 
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Letters to the Editor 

[The Editor doe* not hold himself responstbls for 
opinions expressed by Ms correspondents Neither 
can he undertake to return, nor to correspond with 
the t enters of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Spectrographic Chemical Analysis 
Methods devised for the spectrographio analysis of 
mineral substanoes were described and results given 
by the late Prof Sir W N Hartley and myself in 
a senes of papers published m the period 1897-1901 
( Trans Chem Soc , 71, 683 , 1897, and elsewhere) 
Those methods, however, do not appear to have been 
utilised by any other workers except one, the late 
M A de Gramont 

In the simplest method then described, a weighed 
quantity, up to half a gram, of the 
powdered mineral (the exact weight 
depends on the type of spectro- 
graph and the type of mineral) was 
tightly rolled in one half of an ash 
less niter paper and the roll burnt 
m an oxy hydrogen or oxy coal gas 
flame before the slit of a quartz 
spectrograph, a quartz lens being 
used to focus the image of the flame 
on the slit The elements which 
may be detected by this method 
when present in small quantities 
are All the alkalis, copper, silver, 
magnesium, calcium, strontium, 
barium, gallium, indium, thallium, 
lead, chromium, manganese, iron, 
cobalt, nickel, palladium, ruthenium, 
rhodium, phosphorus, bismuth, and 
indium Other elements which may 
lie detected when larger quantities 
are present are Gold, beryllium, 
zinc, cadmium, boron, aluminium, 
yttnum, tm, arsenic, antimony, sul 
phur, selenium, tellunum, etc 
The list, however, may be ex- 
tended by placing the poles of an 
arc lamp honzontally in the flame, 
a little higher than the point at 
which the roll of filter paper is 
being burnt, and adjusted so that 
the image of the arc is focused on 
the slit The delicacy of the test 
is greatly increased on stnking the 
are, and, in addition, elements such as titanium, 
molybdenum, and tungsten, etc , give lines instead 
of only a continuous spectrum Experiments so far 
made indicate that this is a promising field for in 
vestigation 

The spectrograph used by me since 1913 is a 
Size C Huger quartz spectrograph (purchased with a 
grant from the Royal Society Government Grant 
Fund) and it gives very satisfactory results The 
photographio plates generally used have been Ilford 
panohromatic coated on thin glass Plates 5 in xtm, 
suitably placed in the holder, oover the region required 
in most work, namely, from the red to beyond *2800, 
that is, when no arc is used The filter papers recom 
mended are Munktell’s Swedish, No 00, diameter 
12 6 cm This spectrograph and method have been 
used, qualitatively and quantitatively, in the analysis 
of flue dusts containing gallium and in extracting 
gallium from flue dust It is seldom necessary to take 
more than 0 1 gm , and smaller quantities usually 
suffice 
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The method has also been applied to the analysis of 
vegetable and animal substanoeB In examining vege- 
table material, the twig, straw, leaf, or other part is 
held by foroeps and burnt in the flame without intro- 
ducing any impurity, even in the form of ashless filter 
paper By taking weighed quantities, usually 0 1- 
0 26 gm , the quantities of the mineral constituents 
can be compared, as, for example, in plants grown m 
different soils, etc , or in plants such as wheat at 
different stages of growth, or before and after watering 
with mineral salts Many interesting results have 
been obtained in this way 

As an example it has been established that 
rubidium is very widely distributed in soils and in the 
plants grown on them Further, the growing point of 
cereals is relatively richer in rubidium, as compared 
with potassium, than the other parts of the plant It 
is possible that rubidium is more freely absorbed than 
potassium, as potassium seems to be mote freely 

P^Cu MnCa Ca Ca 
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absorbed than sodium, but it seems more probable 
that potassium and rubidium pass up in the sap with 
equal freedom and that the potassium diffuses or 
transfuses more readily away from the growing point 
Animal matter, or soft vegetable substances, may 
be examined by rolling 0 6 gm in ashless filter paper, 
but it is better in moBt oases to dry them in a steam 
oven and to take 0 06 gin of the powdered dry residue 
in a smaller piece of filter paper The various organs 
of an animal may easily be compared fof mineral 
constituents m this way 

In some experiments a wheat straw with ear has 
been divided into eighteen parts grain, leaves, 
sheaths, and sections of straw, and the eighteen spectra 
photographed on one platp so that comparison is 
easy and the record is permanent , the burning 
occupies twenty to twenty five minutes 

During the recent vacation, experiments were made 
with measured quantities of blood, and it was found 
that the best results for comparison were obtained by 
taking 0 1 o o bn ashless filter paper Samples of 
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It will be seen that there should be many applica 
tions for methods of spectrographic analysis on the 
lines described above The spectra contain few lines 


normal blood and two samples from anamio patients, be, grow, but the race cannot reproduce itself, or can 
kindly supplied by Dr G P Clandge of Norwich, were do so only very exceptionally The sensitiveness of 
analysed and distinct differences were noted in the the reproductive process is a noteworthy fact 
iron, calcium, magnesium, and potassium content I If now we set these two points side by side, we may 
Further tho r.ih,.!.,,™ l,r,» iaooo n»«oni .n tk. I picture a ‘ marginal case ’ Let us suppose that the 

changed conditions of the environment nave induced 
changes of growth, but that the germs remain as 
before These germs are presumably like all living 
things in that no two are alike Some variations in 
them mavbe towards greater, and some towards lesser, 
viability in the altered environment It will be from 
the former that the survivors will be 
bred We thus think of a process of 
selection operating on the germs, and 
operating so as to eliminate, very prob- 
ably, quite a large proportion of them 
It is a selection not of a germ that has 
mutated so as to produce a change in 
harmony with some ohange that has 
appeared m the soma, but a selection 
of a germ viable in an altered environ 
ment The plea here is one whioh to 
some extent supplements Dr Bather’s 
suggestions, or, for that matter, Prof 
Lloyd Morgan’s concept of orgamo 
selection, for it demands less in the 
matter of variation of the germ It 
looks upon variation of the environ 
ment of a stock, whether because that 
stock spreads in space, or lasts through 
phases of climatic change, as in some 
sort the initial factor, and it suggests 
that the extra sensitiveness of the 
reproductive process, as compared with the other vital 
processes, is one of the mam determinants of the 



as compared with arc or spark spectra, and the lines 
are easily identified in practice The methods are 
worthy of more attention than they have received and 
they should be especially useful, and possibly prove 
indispensable, to those interested in the detection and 
distribution of the metals essential to life, and even 
of phosphorus, in the parts of plants and animals 
Hugh Ramagf 

Municipal Te< hnical Institute, 

Norwich 

Evolution through Adaptation 

Dr Bather’s interesting survey of * Evolution 
through Adaptation ” in Nature of Mar 30 prompts 
a few supplementary suggestions There is a tend 
ency in writing upon trus subject to think of ‘ a 
variation ’ appearing in the soma under some stimulus 
which, if maintained for a sufficient number of genera 
tions, may produce in the germ a mutation in harmony 
with the variation m the soma The concept of a 
mutation of the germ, arising in such a way as to har 
moruse with an alteration in the soma that has already 
appeared, is a conoept which strains probabilities in 
many, though not neoessanly in all, types of cases 
Dr Bather’s illustration of an animal with defective 
pigment and sight skulking m dark oomers, where 
alone it is likely to escape its enemies, is used by him 
to suggest selection of environment by organism, but 
it is also a reminder to come baok to thought of the 
organism as a whole 

Experiment and observation have shown that con 
aiderable alterations in the balance of growth can be 
produoed in a population through alteration in environ 
mental influences Such influences operate in Nature 
generally , we have clear evidences of secular van a 
tions of climate through the geological periods, and 
we know that, in spreading, a form of life encounters 
modified conditions as its range extends itself 

Observation and expenment further show that for 
various stocks there arc ‘ fnnging conditions ’ under 
whioh the individual can indeed live, and even, it may 
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through the addition c . 
ticular mutations corresponding to changes already in 
the soma than through the selection under marginal 
conditions of viable variants 

These suggestions are in no way in opposition to 
Dr Bather’s, nor does the point of view here developed 
oonfhct with that of the advocates of organic selection 
It merely attempts to supplement them by burrowing 
under the problem of the inheritance or non inherit- 
ance of acquired characters It leaves abundant room 
for the idea of ovolution by germ mutations and so on, 
and it suggests that growth changes may be essentially 
physiological responses, some of whioh may increase, 
others decrease, viability It leads on to the sugges 
tion that, as cumulative growth changes ocour as 
responses to cumulative environmental ohange, and 
are themselves followed, at a long interval, by attune- 
ments of the germ whioh are attunemente to environ- 
mental changes, the germ m the course of its evolution 
becomes more and more highly specialised the more 
and the more recent and the more rapid have been its 
attunements Thus, if a new senes of environmental 
changes should afterwards supervene, such a highly 
specialised organism would be less likely to be able to 
respond than would a less specialised form, a form 
which had had a longish record of relative evolutionary 
passivity H J Fleure 

Aberystwyth 

Prof Fleure is oareful to explain that his remarks 
are not in onticism of anything said by me } yet they 
seem intended to evade the difficulty that I have found 
m certain beliefs for whioh there does appear to be 
some evidence — the difficulty, namely, of understand- 
ing why and how a germinal mutant does appear some- 
times to accord with a previous modification of the 
soma Prof Fleure says this “is a conoept whioh 
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•trams probabilities ” Many biologists of no less dis- 
tinction have regarded the oonoept as more than prob 
able It is by no means dear that such examples of 
the transmission of impressed characters as Prof 
Prabram brought to our notice the other day fall 
within this concept they seem to be instances of 
reversible modification Among facts that do sup 
port the oonoept are those genetic analyses of popu 
lations adapted to a special environment which have 
shown that the adaptive characters of some individuals 
are due to somatic modifications, while those of others 
are inherent in the germ Cu6not (“ L’ Adaptation,’ 
1925) cites m illustration Centaur ta jacea, forma 
humxivs, in the Swedish salt marshes , Gregor and 
Sansorae ( Jour Genetics, IS, p 349 1927) have 

traced a similar mixture of mutants and modifications 
m wild grasses The bearing of these observations on 
adaptive evolution was discussed in my presidential 
address to the Geological Society (1928) 

In the explanation of adaptation now put forward 
by Prof Fleure it is not easy to detect anything more 
than the old Darwinian idea of indefinite continuous 
variation and selection of such forms as can live in the 
changed environment Let the environment change 
ever so greatly, some of the germs will be able to per 
sist and so the lme alters from species to species, and 
from genus to genus (or grade to grade), without any 
aotual change m the germ The original germ has 
m it the potentiality of all this development If this 
is what Prof Fleure means, surely he is basing his 
conclusions on a view long smoe discarded It is 
generally agreed now that there are limit* to fluctua 
tion, just as there are to individual modification 
A palaeontologist can produce no evidence for or 
against such a view he is bound to consider the evid 
ence of workers in other fields, and this, at present, 
indicates that change (mutation) does affect the germ 
and that successive mutants, by however little they 
are distinguished, are actually discontinuous Evolu 
tion is by quanta Accepting this, the palaeontologist 
applies it to the phenomena with which he is familiar, 
and his analysis, if earned far enough, will lead him 
to those questions to which my Royal Institution dis 
course attempted to suggest an answer When Prof 
Fleure writes of attunernents of the genn to en 
vironmental changes, he merely states in metaphor 
ical language a fact whioh — if it be a fact — demands an 
intelligible meohamsm F A Bather 

Spiral Marking* on Carborundum Crystals 

The phenomenon desenbed by Prof A W C 
Menzies and Mr C A Bloat in Nature for Mar 9, 

? 348, con, I think, be explained from some results 
obtained in 1925 in connexion with the banded 
crystallisation of sulphur films 

The inside of a test tube was covered with a film of 
molten sulphur by vigorously boiling gome of the 
substance inside The test tube was then lightly 
plugged with oottonwool and allowed to stand upright 
After the draining film had cooled almost to room 
temperature m a few minutes, centres of orystal 
lisation appeared at various points, and rings could 
be seen growing in succession outwards from the 
central points The accompanying enlarged photo 
graph (Fig 1) of the test tube shows the result 

I found that good rings were obtained in hard glass 
test tubes, or soft gloss whioh had been oleaned with 
oonoentrated sulphuno acid, but that only poorly 
developed nngs could be got in ordinary soft glass 
test tubes, particularly if alkali was present 

I also found that by counting the number of nngs 
from a oentre and measuring the distance also from 
the some oentre occupied by these nngs and then 
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plotting the loganthm of the number against the 
logarithm of the distance, on excellent straight line 
was obtained in every case In one experiment I 
counted 89 rings or parts of nngs in one direotion 
from the oentre 

The general equation for these straight lines is 
log N — o log r + log K 

where number of bands, r = distance log A is the 
intercept on the axis of log . N, and a is the slope of the 
line to the axis of log r This gives 
N=Kr* 

as the law of formation of the nngs 

The explanation of the formation of the rings I had 
arrived at and considered satisfactory was that the 
first small crystal formation at the oentre caused 
evolution of latent heat which consequently rendered 



the surrounding sulphur more mobile and diminished 
its surface tension This mobile nng of liquid sulphur 
was then drawn outwards away from the centre to 
form a circular ndge which however very quickly 
crystallised with liberation of more latent heat and 
formation of another mobile nng and so on That 
the sulphur is drawn away from the oentre by surface 
tension is clear from the photograph, because the 
oentre is a depression, not an elevation Also thB 
flow can actually be witnessed by means of a lens 
dunng cry stallisation 

It seems that the sulphur has to be in the labile 
state for these nngs to form If it is in the metastable 
state, then only large crystals grow slowly in the film 
Some of these can be seen as irregular patches in the 
photograph 

I have measured the nngs in the photomicrograph 
reproduced in Messrs Menzies and Bloat s eommumoa 
tion (ioc ext ), both in the direotion west of the centre 
and in that N n w of the oentre, and find that 
the loganthm of number against loganthm of distance 
give beautifully straight lines In the oase of the 
latter direotion (xxw)aw very nearly unity and K 
0 417 mm • 

I would therefore suggest that the spiral formation 
observed bv jthem has been produced in a similar 
manner to the sulphur nngs desonbed above Further- 
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more, there appears to be no partioular significance 
in the spiral nature of the markings It may 
be noted that Hedges and Henley (J C S , Ootober, 
2728 , 1928), in connexion with their work on 
lesegang rings, describe spiral formations as anom 
alies due to accidental external conditions 

William Hughes 

King Edward Sohool, 

Southampton 


A Principle of Duality and the Caueal Law 

The possibility of a causal space time description 
of experience has recently been often denied, and 
emphasis has been laid upon the purely statistical 
validity of quantum theoretical relations This 
denial of a possible causal space time description has 
aroused suspicions and diffidence in regard to the 
newer physics The purpose of this note is to show 
that there is no need for the above denial and that 
we have not only one possibility of a causal space 
time description of experience, "but actually two of 
them This superabundance of possibilities of de 
scnption is the very reason, as we shall see presently, 
why some relations can have only statistical validity 

It is well known that light can be described either as a 
propagation of spherical electromagnetic waves or as the 
linear translation of corpuscles of energy and momen 
turn (light quanta) , that electrons appear sometimes 
as point charges and at other times as matter waves , 
that the atom itself can be piotured, in the case of 
hydrogen, either as a planetary system of attracting 
partioles (Bohr’s theory) or as a system of stationary 
waves (De Broglie, SchrOdmgor) Furthermore, it is 
easy to show, as will be done more fully elsewhere, 
that the process of emission of light can be described 
either as the sudden spontaneous ejection of a light 
corpuscle a finite time (Verwetlzeit) after the excita 
tion, or as the continuous radiation of a sot of spherioal 
damped waves beginning at the very moment of 
excitation, the inverse of the damping coefficient of 
which is equal to the extinction time (Abld-ingzeit ) , 
that absorption can be interpreted either as the sudden 
jump of the molecule from one stationary state to 
another owing to the impact of a light quantum, or 
as a classical damped resonance of tne molecule with 
the on coming wave , that optioal resonance appears 
either as sudaen absorption with subsequent sudden 
emission after a time determined by a coefficient of 
* spontaneous ' transition or as continuous scattering 
(dispersion), in which the secondary radiation is 
coherent with the primary (Wood’s experiment 
showing regular reflection of mercury vapour for 
X2537) Moreover, Schrodinger {Ann d Phya , 82, 
257 , 1927) has shown that the Compton effect can 
be described from the point of view of waves os well 
as of corpuscles and Heisenberg (Za f Phyaxk, 40, 
801 , 1826) has made clear that both points of view 
are equivalent in explaining the phenomena of 
fluctuation Photo effect and electron collisions can 
also be descnbed equally well from either viewpoint 

AU of tho examples given above show clearly that 
there are many physical phenomena whioh can be 
described in two ways using either one of two essenti 
ally different systems of concepts and definitions 
The two systems by no means complement each 
other , they exclude each other Every attempt to 
superpose the two descriptions in order to reach a 
unified one leads necessarily to breaks in the laws of 
conservation of energy and momentum, as has been 
shown by the many unsuccessful attempts to describe 
light as energy momentum <entres moving along the 
Poynting s vector of a wave field (virtual oi proba 
bility waves) 
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Now it is easily seen that a space time description 
is readily possible using either one of the two systems 
of oonoepts and definitions (waves or corpuscles) so 
long as we keep inside of one of them, and that in 
this case there is possibility of predicting the future 
of a physical aggregate which is limited only in the 
case of a corpuscular description by the pnnoiple of 
mdetermination of Heisenberg and Bohr The classi 
cal claim of oausality can be maintained in each 
system In the corpuscular system we must realise 
that it is impossible to determine all of the initial 
conditions of a physical aggregate beyond a certain 
degree of accuracy This limitation is unnecessary 
in a wave description, since the principle of mdeter 
nunation is superfluous in this case The classical 
claim of causality is met here without restriction 

The causal space time description of the whole of 
physics remains for the present only a programme, 
in spite of the dual possibility, owing to the foot that 
certain phenomena, like interference, can be de 
scribed satisfactorily as yet from only one point of view 
In an all embracing quantum theoiy therefore, it is 
necessary at present to make use of both systems of 
concepts at the same time and to jump from one to 
the other acoordmg to the exigencies of the caBe 
At the instant of the jump, every possibility of a 
space time desonption disappears and the magm 
tudes calculated in one system can have only statisti 
cal validity m the other This is the doepor reason 
for the purely statistical validity of some relations of 
quantum mechanics 

The breaks in the space time description of expen 
ence are only a sign of the times, and we may hope in 
the near future to be enabled to make a causal 
description of physics in space and time, using a 
single set of concepts and definitions 

E C.AVIOLA 

Department of Terrestnal Magnetism, 

Carnegie Institution of Washington 
Feb 11 


Diffraction of X-rays by Two-dimensional 
Crystal Lattice 

In usual experiments with diffraction of X rays by 
crystals, an effect of space lattice is always observed 
owing to the penetration of the rays into the depth of 
the crystal The thin layers, however, in which one 



could expect the appearance of diffraction by the two 
dimensional lattice, scatter theyrays too Little, and 
therefore the experiment becomes impossible The 
matter is different m a crystal deft into very thin 
layers in such a manner that the orientation of 
separate layers is not destroyed This may be well 
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done in mice simply by heating it to red heat and 
then cooling ; but not so well by carefully crushing 
{dates of other crystals. When a thin beam of X rays 
passes through such a plate, the efleot of two dimen 
sional lattices will be added, whereas the apaoe effect 
will be destroyed by the incoherence of waves produced 
by scattering from incorrectly spaced layers 

On the photograph (Fig 1 ) obtained by this method 
with Cu radiation from mioa, is seen a system of 
spectra corresponding to a series of two dimensional 
lattioes making different angles with each other 
From the measurement of these spectra the distn 
bution of molecules m the layers of mica may be 
determined All the speotra obtained may be ex 
plained by assuming that the molecules are distributed 
In the summits of equilateral triangles the sides of 
which are equal to 6 2 A 

The phenomenon is quite analogous to the diffrac 
tion of oathode rays from mica obtained by Kikuchi 
(Japanese Journal oj Physics, v ol v No 2) 

Somewhat more diffused photographs by the same 
method are obtained from gypsum and Ioeland spar 
A photograph taken of a crystal before cleavage 
gives the usual Laue figure 

OWmg to the facility of interpretation of the spectra 
of a two dimensional lattice, this method may be of 
service m the study of crystal structure 

W Linnik 

Leningrad Optical Institute 


High Frequency Discharge in Gases 

For some time past we have been studying the 
problem of high frequency discharge through air and 
other gases In the course of our investigation we 
found that whether the electrodes are of external 
metal sleeves or are of internally sealed aluminium 
wires, steady stnhtkms always appear in the tube 
under suitable experimental conditions Recently 



Heidemann ( Ann d Physik, 8k, Nr 0 , 1928) and 
Dr S P McCallum and Mr W T Perry (Nature, 
Jan 12, 1929) have observed striated discharges m 
hydrogen and argon with external electrodes The 
general nature of the striated discharges appears to be 
the same in all gases Over and above what they 
have noted we have been able to observe certain new 
oharaotenstic features of the discharges 

(1) There is a striking difference in the nature of 
striations with internal and external electrodes 
Whereas with external electrodes the striations are 
generally of the nature of ‘ double layers ’ (Heidemann 
and McCallum and Perry), with the internal electrodes 
they have always a comb like appearance excepting at 
k, “* "assures 

• pressure is lowered the thickness of the 

was At a still lower pressure the gk>w 

a beyond the electrodes and striations can be 
d in this region else (Fig 1a) 

SC. 3HM, Vot 123] 


J 3) The same glow discharge can be obtained with 
y one external electrode In this case the dis- 
charge is always of the form of two convergent beams 
with their apexes away from the electrode (Fig la) 
The beams after converging, however, again begin to 
diverge from the apexes It will be noticed that there 
are two very prominent dark spaces in the region 
beyond the eleotrode Beginning from this the dls 
oharge generally passes into a uniform glow But, 
with suitable pressure and power regulation the glow 
can be made to break up into striations (Fig lo) It 
will be seen from the photographs that these striations 
become more prominent as the distance from the 
electrode increases 

Bhabesh Chandra MukherJKE 
Atui. Krishna Chattbrji 
Wireless Laboratory, 

University College of Science, 

Calcutta, Feb 21 


Magnetic Behaviour of Organic Crystals 

The interesting observations of Sir William Bragg 
on the deportment of crystals of naphthalene m a 
magnetic field (Nature, Supplement, May 7, 1927) 
have been followed up quantitatively mthis laboratory, 
and some very significant results have been obtained. 
It is found that the diamagnetio anisotropy of naph- 
thalene is extremely pronounoed, the susoeptifcilitMa 
along the three magnetic axes of the oryetal being 
approximately m the ratios 10 7 4 That such a 
high degree of anisotropy is to Jbe expeoted in aromatic 
compounds is indicated by the data for magnetic bi 
refnngence in liquids, as had indeed been shown earlier 
(C V Raman and K S Knshnan, Proc Roy Soc , A, 
vol 113, p 811 , 1927) Mr 8 Bhagavantam, whu 
made the measurements, finds that the axes of maxi 
mum diamagnetio susceptibility and of minimum 
optical dielectric constant in naphthalene crystata-kre 
approximately coincident This observation explains 
why organic liqiudx denved from naphthalene, and 
indeed also aromatic liquids generally, exhibit a strong 
positive magnetic birefringence We may further ex- 
pect to find that in aromatic compound* generally, 
the magnetic and optioal Characters are naked to 
gether more or less in the same way as m UMLkthalflne 
crystals tiw 

The magnetic behaviour of organic orysials of the 
aliphatio group of compounds is different Not only 
is the anisotropy, in general, less pronounced, but also 
the relation between the magnetic and optical char 
acters is more varied In some crystals, for example, 
iodoform, Mr Bhagavantam finds the axes of maximum 
magnetic susceptibility and optical dielectric constant 
are parallel , while in others, for example, urea, they are 
crossed These facts have a bearing on the explanation 
of the fact that liquids of the aliphatic class exhibit a 
magnetic birefringence which is usually much feebler 
than in aromatic liquids, and further mat in some of 
them the magnetic birefringence is positive and in others 
negative An extended senes of measurements of mag- 
netic birefnngenoe m liquids of the aliphatio class 
is now being made by Mr Ramanadham here, and is 
serving to elucidate the relationships between the 
optical and magnetic characters of organic compounds 
and their dependence on ohemical constitution 

Since the position of the magnetic axes of a crystal 
depends on the orientation ,of the molecules in the 
unit cell of the lattice, it » clear that the studies of 
magnetic behaviour of organic compounds will form 
a powerful auxiliary to X rays m the analysis of their 
crystal structure C V Raman. 

210 Bowbfcfcw Street, 

Caloutta, India, Mar 7 
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Effect of X-ray* on Seed* 

The effect of X rajs on growth and development 
u a subject which has always caused considerable 
interest. It can be studied most easily in plants where 
cell division takes place so rapidly that daily growth 
can be observed 

We irradiated various kinds of seeds, chiefly broad 
beans, barley, and mustard, the effects on these forms 
being dissimilar although the conditions and the 
dosage were exactly alike It would appear, there 
fore, that a specific dose is required We used 
approximately three times the dose of X rays which 
would cause the human skin to redden, at 1 20 kilovolts 
In every case the seeds were covered with black paper 
to protect them as much as possible from the light and 
heat from the tube 

The broad beans gave the most rapid and striking 
results Seeds which had been planted for different 
lengths of time, varying from one week to a few hours, 
and also dry seeds, were employed, an equal number 
of seeds m each case being used as controls Stunting 
followed irradiation in all those which liad been grow 
ing for more than 24 hours The changes were not 
observable for some days (two or three) and were first 
seen m the oldest seeds, but beans which had been 
growing for 48 to 72 hours appeared to be most 
sensitive In addition to being stunted the roots 
appeared to become slightly bulbous at the tip In 
most oases the shoots appeared later than m the oon 
trols, but sometimes failed altogether Side roots 
never appeared m the stunted X rayed specimens 

In mustard seedlings the only detrimental result 
was the failure of the side roots to develop, and that 
only m the seeds which had been growing for more 
than 72 hours before they were irradiated An ex 
tremcly small dose (about of above) appeared to 
cause more rapid growth 

Little alteration was found in the roots of the 
barley, as in this plant the shoot* were most radio 
sensitive and showed very much less growth than the 
controls Ruth E P Patten 

Sylvia B Wiooder 

The Department of Zoology, 

Trinity College, Dublin, 

Mar 11 

Local Extinction of a Recently Abundant 
LamelUbranch 

The LamelUbranch Sptsula eubtruncata (Da Costa) 
is reported m various old reoords as occurring abun 
dantly m parts of the Clyde Sea Area For example, 
m “ The Molluscs of the Firth of Clyde,” 1878, p 33, 
A Brown writes “ Exceedingly abundant a little 
above low water in Ettnck and St Nmian’s Bays, 
Bute , and m Fintry Bay, Cumbrae It is common 
also all along the Ayrshire coast, and in most sandy 
bays throughout the district In Cumbroe they are 
known as 'Aikens,’ and are used both for food and 
bait ” Further confirmation is found in the Medusa 
records and in the fauna and flora published for the 
British Association in 1901 — records of almost thirty 
years age and older 

By contrast with these records of abundance one of 
us (R E ) cannot recall ever having seen a living 
S eubtruncata m the course of twenty years In 
recent years we have made a very careful search for 
this species in Cumbrae, Bute, and the Ayrshire coast, 
etc , without finding a single living specimen, although 
the shells occur in millions in Kame* Bay, St Nmian’s 
Bay, and Hunters ton Bands 

Further, inquiries amongst fishermen reveal the 
facta that old men (70 80 years) immediately recognise 
8 rubtruncata as ‘ Aikens,’ and assert that they knew 
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them and used them m youth and middle life, but 
11 have not seen a single full one for thirty years or 
more ” Similar evidence is got from younger men, 
until we reach men of 45 or so, who say they have 
never seen or used them although their fathers did 
In short, there is good evidence that 8 eubtrunoata 
died out in this distnot about thirty five to forty years 
ago Type samples of the dead shells have been sent 
to the Royal Scottish and British Museums and the 
Fisheries Laboratory at Lowestoft 

Richard Elmhirst 

Marine Station, A C Stephen 

Millport 


Successive a- Transformations 
It is well known that, in such parts of the radio 
active transformation senes as are not disturbed by 
p emissions, the successive a particles are shot out 
with ever increasing energy The paradox that, 
although the probability of emission increases so 
enormously with the energy, it is the slowest particles 
that first oome out, has once again come to the fore 
now that wave mechanics has led to a theoretical 
connexion between energy and decay penod It 
seems worth while to point out that this difficulty 
can be very simply explained if we assume that all 
the a particles in question are ongmally in the same 
quantum state For if N interacting particles have 
the total energy NE they will not each fly awav with 
the energy E , it will depend on the nature of the 
forces acting between them whether the first ones 
take more than their Bhare or less 

A simple example is provided by the helium atom , 
the removal of one electron involves binding the 
other closer, and the remaining electron has less 
energy than it had before the removal If a helium 
atom is placed in an electrical field it has, accord 
ing to wave mechanics, an intrinsic probability that 
it will become ionised (Oppenheimer, Phye Rev , 
31, p 08 , 1928), and owing to the above energy 
relation the second ionisation will take place more 
slowly than the first In the helium atom we have 
the case that the particles in question, at the distances 
in question, repel each other , m a radioactive nucleus 
we have the opposite case For by hypothesis the 
particles here are so close to one another that their 
attractions outweigh their repulsions , it follows at 
once that the first particle is the most difficult to 
remove G Gamow 

Institute for Theoretical Physics, 

Copenhagen 


Astrophysical Estimate of Ionisation Potential of 
Vanadium 

In a previous letter (Nature, June 9, 1928) I 
outlined the method by which estimates of ionisation 
potentials might be denved from the spectra of 
Cepheid variables Many of the lines emitted by 
ionised atoms are intensified at or near maximum 
luminosity phase and dimmish in intensity as the star 
passes through the phase of minimum light Many 
arc Imes, on the other hand, show the reverse tendency 
By comparing the behaviour of certain ionised lmes 
with spark lines due to titanium, scandium, strontium, 
and barium, the ionisation potentials of which are 
known, it has been possible to estimate this constant 
for iron, yttrium, and lanthanum (loo eit ), and quite 
recently for vanadium From the penodio changes in 
intensity of the ionised line X4205 07 I have obtained 
for the tontsation potential of vanadium 6 74 volte, the 
final figure being extremely uncertain. 

In a reoent letter from Dr W F Meggers, Bureau of 
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Standards, Washington, I am reminded that Prof 
H N Russell (Ap J , 66, 1027) has obtamed the 
principal ionisation potential of vanadium from 
spectral sines relations to be 8 76 volts I am un 
aware of any laboratory determination of this quantity, 
but the close agreement between the speotroecopio 
and the present astrophysical determination is very 
satisfactory 

As before, I am under- obligations to the Direotor of 
the Dominion Observatory, Ottawa, for the loan of the 
spectrograms from which my rruorophotometer graphs 
have been made A Vibebt Douglas 

MoGill University, 

Montreal, Feb 28 


Raman Effect and Fluorescence 

Simple probability considerations reveal an interest 
ing relation between fluorescence and the modified 
scattering of light If N„ N„ etc , be the number of 
systems in the energy levels of energy valuee E„ E„ 
etc , the induced probability of transition E, — >- E, 
may be denoted by W„ If E, > E, this causes the 
emission of a quantum hr„ — E, E„ which fuses into I 
an external quantum hr, so as to form a new quantum { 
h(r + *„), giving rise to negative or anti Stokes lines 
The total energy so radiated is N, W,, h(r + r„) 

Similarly tno transition E, — >■ E, gives rise to 
the positive lines of frequenoy r - r„, and its total 
energy is N, W„ h[r ►„) As a result, the level 
acquires a surplus number (N, - N,)W„ systems 
( W„ — 1F„) We postulate that thermal agitation 
restores the normal distribution so that this surplus 
number reverts to the r ,h level, emitting total energy 
(N, N,)W„ hr,, of frequency * M We identify 
this radiation with fluoresoence Of course it is in the 
infra red, when the modified lmes are visible When 
nearly equals ►, it will be shown with the help 
of Bom s forraul®, in a paper appearing elsewhere, 
that the factor W„, since it involves a term >/(»' »„*), 

becomes very large so that the intensity of a fluores 
oent line (now visible) is much greater than a modified 
visible line, as is actually the case 

Pauchanon Das 

72 Sngopal Mallicli Lane, 

Calcutta, India, Feb 28 


Indication of Hydroxyl In a Water Vapour 
Discharge Tube 

The presenoe of OH in the gas coming from a water 
vapour discharge tube has been demonstrated by 
photographing the exit tube with- a quartz speotro 

n h the well known band at 3000 A was obtamed 
ition of a small quantity of oxygen to the water 
vapour has the effect of increasing the intensity of 
the bands , a larger amount of oxygen causes the 
appearance of the green oxygen afterglow This 
low is continuous in the visible and is aeoompamed 
y the OH bands in the ultra violet The active gas 
appears to possess both reducing and oxidising proper 
ties This is illustrated by the simultaneous reduction 
of oopper sulphate to copper oxide and metallic 
copper and the oxidation of metallic silver In both 
instances heat effects have been observed The glow 
appears to be unaffected by the copper sulphate, but 
is removed by the silver An extensive study of the 
conditions determining the production of OH, its 
separation from any other active constituents which 
may be present, and its chemical properties are now 
under way in this laboratory 

G I Lavih 
Fra w cis B Stewart. 
Princeton, New Jersey, Mar 15 * 
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The Green Flash 

Hebe at 700 feet above the sea the green flash at 
sunset may be seen whenever the horizon is clear of 
clouds At times the air is so clear that the moun 
tains of St Vincent, 110 miles to the west, can be 
clearly seen at about the time of sunset On such 
evenings Venus may be followed right down to the 
sea horizon when as now, it is near its maximum 
brightness 

A few nights ago I watched the planet setting 
through a pair of field binoculars About five 
minutes or so before it set there was a great deal of 
ohange of colour from red to peacock green, but it was 
quite evident that the red colour waB on the whole 
below and the green above showing that the image 
of Venus was being drawn out into a short spectrum 
When the planet was very nearly on the horizon the 
colour changed several times from red to green and 
vice versa, but just as it disappeared the image was 
of a distinct peacock green 

This observation shows that the explanation of the 
green ray is physical (refraction) as now generally 
admitted, ana not physiological for the light from 
Venus was not nearly intense enough to produce an 
after image C J P Cave 

St Nicholas Abbey, 

Barbados, Mar 12 


African Pluvial Periods 

The interesting remarks in the News and Views 
columns of Natubb for Mar 10 with reference to 
Bushveld man and Mr Leakey's discoveries in Kenya, 
direct attention once again to the Pluvial periods 
of Eastern Central Africa I should like to be per 
mitted to point out that while the theory which finds 
reason for a genetic connexion between these pluvia 
tions ’ and glacial episodes of higher latitudes is sound 
enough, ana although there is evidence to show that 
m all probability some such connexion existed, the 
correlation of Kenya pluvials with definite periods of 
the Pleistocene as recently set forth, is purely hypo 
thetieal There is room for discussion concerning 
them , and according to my showing which may of 
course be wrong, the Kenya archaeological expedi 
tion s third pluvial is so to say, an epi pluvial, and 
is (if anything) Buhl and not Wurm in date and so 
mutatis mutandis with the others The Expedition s 
ground in the Rift Valley is likely to be full of pit 
falls, and in my opinion a great deal of work must 
be done there before one can say with confidence 
which of certain deposits are pluvial and which are 
not E J Wayland 

Beryllium and Helium 

In a letter on the 4 Transmutation of the Lighter 
Elements m Stars (Nature April 13, p 687), 
R d E Atkinson and F G Houtermans remark that 
••the isotope Be* is probably unstable (it does 
not occur on the earth) and will then almost certainly 
break up into two helium nucloi " — 

I am reminded of an observation made many years 
ago It was found (Proc Roy Soc , A, vol 80, p 687 , 
1908) that specimens of the mineral beryl always 
contained helium without appreciable quantities of 
radioactive matter to explain its presence 

Can it he that this helium has originated from the 
isotope Be* ? If so, it would indicate that the isotope 
in question, even if it does not exist now, has existed 
within geological times, and subsequent to the forma 
tion of the mineral Raylbioh 

Terhng Place, Qielmsford, 

” A phi H 
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Geological Aspects of the Channel Tunnel Scheme 

By John Pringle 

T HE numerous advantages that will result from does it seem needful to do more than merely 

the making of a tunnel between England and mention that the theories advanoed in 1855 by 

France have long been recognised , but it may not Godwin Austen, in a remarkable paper “ On the 

be generally known that in support of such a scheme Possible Extension of the Coal Measures beneath 

legislation dealing with the preliminary procedure the South Eastern part of England,” gave rise to 

passed both the French and British Parliaments so considerable interest in the problems connected 

long ago as 1875 Less than five years later a start with deep seated geological structures It is suffi- 

was actually made and headings were commenced cient to say that most geologists were so certain 

on both sides of the Channel, but the failure of the of the occurrence of Coal Measures under Kent 

French Channel Company, followed by an order that Prestwioh in 1873 mam tamed that these old 

issued by the British Government to olose down rocks would be found sufficiently near the surface 

the work of the British engineers, brought the at Dover to allow submarine tunnelling Piotur 

esque acoounts of the excavations 
of a tunnel by working the coal 
made their way into the columns 
of the newspapers When the bor- 
ing made alongside the Channel 
Tunnel shaft at Shakespeare Cliff 
proved the presence of Upper Car- 
boniferous Rocks with seams of 
coal, a great impetus was given 
to further exploration by the 
boring tool, and since 1886 more 
than forty borings and shafts 
have been earned down to the 
Palaeozoic rooks in East Kent 
The information obtained by 
many of the companies oarrymg 
out these explorations was, how- 
ever, jealously guarded for com 
mercial reasons, and had it not 
been necessary to seek the advice 
of geologists, perhaps few details 
of the borings would have be 
come public knowledge Fortun- 
ately, the advioe of the officials of 
the Geologioal Survey was sought, 
and they were permitted to ex- 
amine the cores of nearly all 
the boreholes The excellent use 
made of these opportunities re- 
sulted, when publication was 
allowed, in contnbutions to geo- 
logical science of the highest value These borings 
have demonstrated that Kent, instead of being 
an area of simple geological structure, as was 
thought, is one of considerable complexity, and 
more geologioal formations have been proved 
underground m that county than m any other in 
England 

As an outcome of the work of the Geological 
Survey, it is now possible to map the Palaeozoic 
platform, and to show the area occupied by the 
Silurian, Old Red Sandstone, and Carboniferous 
rocks (Fi£ 1) Further, a plan can also be made 
of the disposition of the Jurassic rocks on the 
Palseozoio floor and the general arrangement they 
would present, if all the strata down to the base 
of the Wealden were removed (Fig 2) Fig 2 is 
based on that published by the Geological Survey, 
but certain modifications of the outcrops of the 
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division, the Grey Chalk and Chalk Marl of older 
writers, exoept m fissures, httle or no water is found, 
in consequence of the increased amount of argil- 
laceous sediment in this part of the senes Thus, 
the lower part of the Lower Chalk, whioh has 
generally been considered the most advantageous 
position in which to dnve the tunnel, is favoured 
by all reoent expenence as the dnest and most 
homogeneous part of the Chalk for this purpose 
At the same time, the relative dryness of the 
Lower Chalk does not preclude the possibility of 
meeting water in some quantity in that subdivision 
The Chalk, like most other formations, has been 
sub]ected to pressure and folding, giving nse to 



Fiq 2 — Sketch ra»p showing the exposition of the Junsslo strata on the Palteosoic floor In 
East Kent Boring sites shown thus Dv , etc 


formations have been made by me to incorporate 
later information All of these formations are 
buried beneath a great thickness of Cretaceous and 
Tertiary deposits, some of which are depicted on 
Fig 3, and the great anticline of the Weald baa been 
shown to be a purely superficial structure super- 
imposed on an underlying aynoline 

In Northern France- borings have also been made 
since the heading was driven at Sangatte near 
Blanc Nez Here the Cretaceous rocks are nearly 
identical with those of Kent, but the Wealden 
anticline, which is prolonged into France, has been 
denuded down nearly to the oldest Jurassic strata 
These occupy the low lying tract known as the 
Boulonnais, and they are sur- 
rounded bv chalk hills In 
places, inside the ring of ohalk, 

Palaeozoic rocks are exposed at 
the surface, and this fact gave 
nse to the idea that a Channel 
tunnel might be excavated 
throughout m the older strata 
At Dover, however, the dis- 
covery of Coal Measures at the 
depth of 1158 ft below Ord 
nance Datum showed such a 
scheme to be impracticable, 
quite apart from other diffi 
culties arising from the heavily 
watered Hastings Sands and In- 
ferior Oolite 

The most important forma 
tions to be considered in the 
making of this tunnel are the 
Gault and the Lower Chalk 
The lithological similarity of 
these rock groups as exposed in 
the cliffs of Kent and m the 
bold headland of Blanc Nez is 
so close as to make it certain 
that no important change in 
mineral characters takes place 
in the beds immediately under- 
lying the floor of the Channel 
For example, the thickness of 
the Lower Chalk remains practi 
oally constant in Kent it is 193 
ft , at Blanc Nez, 189 ft The 
work on the Channel Tunnel can thus be carried 
out with the advantage that identical strata are 
to be penetrated at each end 

The chief and, one might say, the only engineering 
difficulty likely to be encountered m constructing 
a tunnel m the Chalk would arise from the presence 
of water, and regarding the question of the amount 
and distribution of water in this formation many 
useful data have been obtained from the borings, 
shafts, uid other works made in Kent and in 
northern France during the past forty years The 
knowledge may be summarised as follows in the 
Upper Chalk there is a great amount of water, in 
the Middle Chalk and perhaps in the higher part 
of the Lower Chalk there is a smaller quantity, 
but in the remaining portion of this lowest sub- 
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faults and fissures These have a west north 
westerly trend in Kent, and a similar direction has 
been noted in France They allow the passage of 
a considerable volume of water, even in the Lower 
Chalk Thus, for example, a strong spring is given 
off from a fissure in the Lower Chalk, at Lyddert 
Spout, west of Shakespeare Cliff “* 

Obviously, therefore, much will depend on the 
relation of the tunnel to the trend of the fissures 
Where the headings run parallel with the fissures 
little or no water need oe expected This was 
dearly demonstrated by' the expenence gamed in 
driving the headings at Dover and at Sangatte on 
the French side of the Channel At Dover a 
heading 7 in diameter was dnven for a distance 
of more than 2000 yards, in a direction appreuri- 
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mately parallel to the lines of faults and fissures 
A small amount of sea water made its way into the 
workings, but a hand pump was found sufficient 
for dealing with the now , the water caused no 
inconvenience, and was easily kept out by a ring 
of tubing After an interval of nearly thirty years 
the heading was reported to be dry m 1912 On 
the French side, however, the engineers expen 
enced muoh trouble m dealing with the water 
oomihg from a fault m the lower part of the shaft, 
and m a length of the heading dnven nearly at 
nght angles to the fissures a fair amount of water 
was also tapped 

The excavation of the lower part of the Lower 
Chalk is there- 
fore not likely 
to be entirely 
free from 
water troubles 
The difficulties, 
m fact, may 
be increased if 
the original 
plans for the 
drainage of the 
tunnel are car 
ned out It 
may be re 
membered that 
it was pro 
posed to drive 
a heading with 
an inclination 
of 1 in 80 
down hill from 
the shore at 
each side for 
a distance of 
two miles, and 
then to con 
tinue the ex- 
cavations with 
a rising gradi 
ent of about 
1 in 2000 to 
the centre of 
the Channel 
This would 
probably mean, 
that pent of 
the tunnel 
situated under 
the sea would 
he within the Middle Chalk, and would, there- 
fore, cross the fissures at a rather low angle in 
strata known to allow the passage of water in 
increased quantities This difficulty might per- 
haps be overcome by driving the tunnel at 
each end into a lower geological formation, 
namely, the Gault Clay This is a point worthy 
of serious consideration by the engineers If 
this plan were followed, the highest point at the 
oentre of the tunnel would probably lie within the 
drier Lower Chalk 
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lt is probable that in earlier discussions the 
Gault formation was given less consideration In the 
belief that it was overlam by water-beanng Upper 
Greensand , in fact the majority of existing plans 
show a narrow stippled band between the Gault 
and the Lower Chalk to represent a supposed out- 
crop of Upper Greensand Now it has been olearly 
shown as a result of palaeontological investigation 
that the clay beds IX to XIII of later classifica- 
tions of the Gault at Folkestone, and their equiva- 
lents at the south end of Blanc Nez, represent in 
argillaceous facies the sandy beds of the Upper 
Greensand of the west of England Consequently, 
if the headings at Dover and Blano Nez were to be 
dnven m the 
Gault at about 
the honzon 
of Bed IX, 
the workings 
would lie m 
argillaceous 
beds, and the 
risk of meeting 
a considerable 
volume of 
water would 
m this way 
be greatly 
reduced 
As a final 
remark, it may 
be suggested 
that pre- 
cautionary 
measures 
should be 
taken by the 
engineers 
against the 
possibility of 
meeting dnft- 
mfilled valleys 
in the Chalk 
underneath 
the Straits 
of Dover The 
g eological 
chart show- 
ing the out 
crops of the 
subdivisions 
of the Cre 
taceous rocks 

on the floor of the Channel, which was made by 
MM Potier and A de Lapparent as a result 
of more than 7000 soundings, certainly does not 
reveal any trace of former valleys in this region, 
nor has any reoent evidence of their existence been 
obtained , but the fact that many such infilled 
valleys in the eastern counties of England have 
been shown to reach depths of more than 300 
feet below Ordnance Datum emphasises the need 
for caution, sinoe such a valley would probably 
carry a considerable body of water 
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Work of the Medical Research Council 1 


T HE report of the Medical Research Council for 
the year 1927-28 again indicates the wide range 
of the researches initiated or helped by the Council 
As in previous years, the work earned out has 
been aided by grants from various public bodies, in 
o hiding the Dental Board of the United Kingdom, 
the Miners' Welfare Fund, the Empire Marketing 
Board, the British Empire Cancer Campaign, ana 
the Distemper Research Council of the Field news 
paper, as well as by private benefactions At the 
same time the economy and efficiency with which 
the available funds are expended are greatly in 
creased by the facilities of the university and other 
labors tones which are placed at the disposal of 
workere receiving salaries or grants in aid Of the 
Parliamentary grant of £148,000, 0 per cent only 
was absorbed by administrative expenses, £52,000 
was provided for the National Institute for Medical 
Research at Hampstead and the associated farm 
laboratories at Mill Hill, whilst £80,500, with £18,000 
from pnvate and public benefactions, was absorbed 
by research grants m various university and other 
centres in Groat Britain and by the investigations 
of the Industrial Fatigue Research Board 

Sir Archibald Garrod and Prof Dreyer retired by 
rotation, and them places were filled by Sir John H 
Parsons and Dr Robert Muir Sir Hugh Anderson 
died after the close of the year covered by the re 
port, and the vacancy was filled by the appoint 
ment of Prof Leather Dr H H Dale has been 
appointed director-m chief of the National Insti 
tute for Medical Research 


Virus Diseases 

Work has been continued on the filter passing 
viruses and them relation to cancer, and on the 
treatment of this disease Gye has continued his 
work on the fowl tumour, m part in association with 
J H Mueller of the Harvard Cancer Commission, 
both in Great Britain and m the United States 
The original experiments inchoated that the coll 
free filtrate by which the growth can be trans- 
mitted oontains a self propagating virus and a 
chemical Jactor the virus could be destroyed by 
ohloroform or aonflavine in serum, whilst the chemi 
cal factor disappeared on keeping or warming the 
filtrate Unfortunately, more recent experiments 
have failed to give consistent results, treatment of 
the filtrate either destroying both virus and chemi 
cal factor, or failing to destroy the former the in 
consistency is presumably caused by the difficulty 
of obtaining filtrates with uniform properties The 
disappearance of potency in the filtrate on menba 
tion is due to the presence of an oxidising ferment 
it can be checked by the addition of hydrocyanic 
acid, cyatein, or reduced glutathione Gye has also 
found that the filter-passing organism of pleuro- 
pneumonia of cattle is destroyed by acnflavme 


-ie Privy Council tot M«dlc*l B— swell. Report 

o t the Medical Beeeamh Council for the year 1927-88. (London 
HJL Stationery Offloe 1980 ) *• net. * 
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and that the antiseptic’s action is aided by the addi 
tion of serum, whioh has an inherent destructive 
action upon the virus 

During the past seven years the outlook for the 
radium treatment of cancer has been quite trans 
formed definite technical methods have now been 
worked out for almost every region of the body ex 
oept the stomach It is already possible to sav that 
early canoer of the neck of the womb can be re 
moved by a course of radium treatment as surely as 
by the knife, and of course with less suffering and 
risk Radium is also the best means of treating 
‘ inoperable ’ cancer of the mouth or tongue, and 
will probably soon replace excision for tne early 
cases, since it removes the growth without mutila 
tion and with less scarring, and gives a good func 
tional result It seems probable that similar ad- 
vances will be made m tne treatment of cancer m 
other regions of the body Advance in the use of 
radium will become more rapid as confidence in its 
efficacy in the treatment of early cases is gained, as 
the supply of radium is moreased and as the realisa- 
tion that every treatment centre must be a research 
centre also and vice versa is generally accepted 
Tho report states that the time has now arrived 
when radium treatment must be put withm the 
reach of all v, hose lives depend upon it , but this 
requires a greatly increased supply of radium and 
an increase in the number of skilled operators and 
beds available 

Work has been continued upon cell growth with 
the view of elucidating further the nature of tumours 
and the effects of various agents upon them J A 
Andrews found that growth in vitro of both normal 
embryonic and malignant tissue is associated with 
an increase m the hydrogen ion concentration of the 
medium, and that both tissues in vitro are acid m 
relation to normal adult tissue It might be sug- 
gested tentatively that the incidence of malignant 
disease depends upon the presence of an optimum 
hydrogen ion concentration coinciding with an auto- 
lysate resulting from focal cell death, which acts 
as the growth promoting agent Helen Chambers, 
in investigations on the effects of tumour products 
upon tumour growth, has shown that if the tumour 
is excised three or four days after irradiation with 
a lethal dose of the X ray tn vivo, the animal has 
absorbed something which confers protection, al- 
though the blood contains qo immunising power fpr 
another animal, and a cell free extract of the excised 
tumour cannot confer immunity It appears that 
the antigen producing immunity is amrorbed in 
minute quantities over a penod of several days, 
so tjiat its isolation m concentrated -solution is 
difficult 

J R Perdrau has studied that form of encephalo- 
myelitis which te occasionally, though very rarely, 
associated with vaccinia, as m the ordinary vaccina- 
tion against smallpox This type appears to be 
quite distinct from enoeph&htis lethargies (sleepy 
sickness) and from poliomyelitis (infantile paralysis), 
but is identical with that associated with certain 
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acute wfeotions such as measles or smallpox, and 
with results, also rare, found after antirabio inocu 
lations by Pasteur’s method Hence the rare post 
vaccinal encephalitis is not direotly due to the 
vaccinia virus 

The work on canine distemper, already referred 
to m these columns, by P P Laidlaw and G W 
Dunkm, has reached the stage of practical applica- 
tion, and numbers of dogs have been inoculated 
against the disease 73 animals from various packs 
of foxhounds and 300 dogs of other breeds have 
been inoculated, but only one contracted the dis 
ease in a mild form, although most were exposed to 
infection Of 170 uninooulated foxhounds which 
caught the disease, 74 died 

The investigations on virus diseases have had 
another application m quite a different direction 
Yellow fever is now known to be a virus disease 
Hindle, adapting the methods devised by Laidlaw 
and his colleagues succeeded in protecting monkeys 
against the disease, and the method has already been 
used in stamping out a local epidemic in Brazil 
Such a result justifies fully the experimental in 
vestigations on canine distemper, quite apart from 
any practical benefits gamed for the dog 

Artificial Light Therapy 

Some carefully controlled experiments on treat 
ment by artificial light have been earned out by 
Dora Colebrook on school children No benefioial 
results were observed light had no influence on 
gain in weight, height or spirits ’ and the incidence 
of colds ’ was slightly higher among those receiv- 
ing the treatment The report cntically reviews 
the results of light therapy and concludes that its 
sole justifications are in the treatment of nckets 
and chrome infections such as tuberculosis and, by 
local application in cases of corneal ulcer or lupus, 
and possibly varicose ulcers Irradiation of the skin 
produces vitamin D, from the ergosterol present, 
and increases the bactericidal power in shea blood , 
but this increased, power has not been correlated 
With any permanent effects of value to the body, 
and in any case is quickly followed by a decrease, 
and the bactericidal power may actually fall below 
the normal level Moreover, exactly similar effects 
can be produced by other skin irritants such as a 
mustard plaster In the case of nckets, the ad 
ministration of vitamin D by mouth has exactly 
the same effect as irradiation of the skin by ultra 
violet light , and sinoe the vitamin can now be pre 
pared synthetically by irradiation of ergosterol and 
administered in highly concentrated solution, there 
appears no reason to use artificial Ught to supply 
what can be given m the food or aa a medioament, 
especially as the method of oral administration is 
very much oheaper and more generally available 

Sunlight therapy in surgical tuberculosis is un 
dbubtedly very beneficial, but this treatment in- 
cludes exposure to the open air and also to the longer 
light and heat rays of the sun, and cannot be strictly 
compared with a treatment indoors from a source 
of ultra-violet rays It appears urgent that light 
clinics should carry out carefully controlled trials 
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of the effects of exposure in the treatment of various 
conditions 

The volume of work on the vitamins earned out 
during the past year will be separately reviewed 
later in these columns 

Tuberculin Test 

The method of detecting tuberculosis in oattle 
has been improved The ‘ subcutaneous ’ tuber 
culm test has been found to be inconvenient, often 
fallacious and always difficult to interpret The 
double mtradermal ’ test is simple and convement, 
trustworthy and unambiguous, and has now been 

r erally adopted As a by produot of this work, 
W Dunkm has devised a diagnostic agent for 
Johne’s disease of cattle, a slow wasting disease 
leading to emaciation, loss of milk, and finally death 
There is no known cure and no effective means of 
oontrol oxcept early detection and removal of in 
footed animals The test can be made concur 
rently with the tuberculin test and has revealed the 
great prevalence of the disease among stocks in 
Great Britain its chief danger is in the diminution 
of the milk supply which results from infection By 
early diagnosis infected animals can be removed and 
fattened for killing, and herds kept free from the 
diseaso The Council points out that, apart from 
its indirect hygiemo value, this work will save to 
the agricultural community, in the future, more 
m a year than has been expended on all forms of 
medical research supported by the Council during 
all the years of its work from the beginning 

Epidemiology 

In investigations on experimental epidemiology 
earned out on a mouse population kept under con 
trauous observation for eight vears, W W C 
Topley and M Greenwood have found that in each 
epidemic penod the expectation of life of the sur 
vivors has been more closely correlated with the 
length of previous exposure to nsk than with the 
seventy of that nsk as judged by the average death- 
rate This suggests that the active immunisation 
from non fatal infection is & more, important factor 
in increasing the average resistance of survivors 
than the elimination, oy death, of susceptible 
animals It has also been found that paste urelloeis, 
an infection primarily of the respiratory tract, and 
mouse typhoid, a typical intestinal infection, show 
a definite difference in their epidemiological be- 
haviours, which may be of great significance 
L Hill and his colleagues have found that spray 
ing hypochlorite solution into the air of a room or 
circulating the air through oiled baffieplate filters 
definitely diminishes the number of microbes 
present the experiments provide justification for 
the use of sprays in crowded public rooms 
H Burt White has found that there is a oloee cor 
relation between a positive Dick test and subse- 
quent pperperal sepsis in pregnant women The 
test is used to indicate susceptibility to scarlet fever, 
but also indicates susceptibility to the toxins of 
other strains of streptocoooi, including those from 
puerperal fever Arrangements have been made 
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to cany out an extensive tnal of the results of 
rendering Dick positive subjects immune to puer 
peral fever before labour 

Biological Standards 

In concluding this review of some of the import 
ant subjects dealt with m this report, reference 
may be made to the work on biological standards, 
which has an international importance The first 
British standard tuberculin has been adopted as 
the international standard by the Permanent In 
temational Standards Commission of the League 
of Nations Health Organisation its strength is 
equivalent to that of the standard originally created 
by Ehrlich The adoption of an international 
standard of dned scarlatina antitoxin necessitated 


the production of an equivalent British standard 
but the method of measuring the potency of an 
antitoxic serum by its neutralising action on the 
toxin, as tested by the human skin reaction, cannot 
discriminate between antitoxins differing from each 
other by less than 100 per oent Recently, Hartley 
has succeeded m concentrating tho toxin so that its 
lethal dose for the rabbit can be accurately measured 
and an adequate number of lethal doses used in the 
neutralisation test A British standard digitalis 
powder is in course of preparation and will be made 
to conform with tho international standard already 
in existence An international physical unit of 
X ray dosage has also been defined and adopted and 
agreement reached on the principles governing its 
standardisation the connexion between physical 
dosage and biological effect is still being studied 


Obituary 


Db T B Osborne 

T homas burr osborne, who died on 

Jan 29, was the last of the small band of 
pioneers who laid the foundation stones of modern 
protein chemistry Bom m New Haven Connecti 
out, ort Aug 5, 1859, of old New England stock, he 
graduated after the usual course in arts at Yale 
College in 1881 Turning his^attention to analyti 
cal chemistry, he took the degree of Ph D in 1885, 
and a year later joined the staff of the Connecticut 
Agricultural Experiment Station m New Haven 
Prof Samuel W Johnson, director of the Station 
and professor of agricultural chemistry at Yale, 
suggested that Osborne should extend Ritthausen’s 
early work on vegetable proteins, and m 1888 he 
started investigations which continued without 
interruption until his retirement in 1928 

From 1890 until 1901 Osborne s chief interest 
was in the preparation of pure specimens of the 
seed proteins, and his initial investigation of the 
oat kernel, published in 1891, was tne forerunner 
of a senes of papers m which the proteins of 
thirty two different seeds were described These 
researches demonstrated that proteins could be 
regarded as definite chemical individuals and that 
many substances formerly grouped together under 
such terms as ' legumm,’ conglutm,’ and vitellin ’ 
differed in chemical composition as well as m 
physical properties His conception of the pro 
tern molecule as a definite chemical entity was 
strengthened by his work on the acid binding power 
of edestin, published in 1896, and by later papers 
m whioh it was shown that proteins in general 
could form salts with both acids and bases, and that 
they were capable of eleotrolytio dissociation 
Working as he did in close contact with agn 
culture, Osborne early realised the need of a 
chemical characterisation of proteins which would 
give some mdex of nutritive value, but charac 
tensticallv deferred any such research until he was 
convinced that he oould first obtain proteins m 
the highest state of punty Taking full advantage 
of the developments m analysis due to Kossel and 
Fischer, he commenced in 1906 a senes of prdtein 
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analyses which demonstrated that wide differences 
existed m the ammo acid composition of many 
proteins of economic importance These analyses 
were made with Osborne s usual extreme care, and 
were the basis of his future work on the nutntive 
value of the proteins, begun in collaboration with 
Prof Lafayette B Mendel of Yale, m 1909, and 
continued with the generous support of the Carnegie 
Institution of Washington until the time of his 
death 

The results of Osborne’s protein investigations 
were summarised in a monograph ‘ Tho Vegetable 
Proteins, which was published in 1909, and ex 
tensively revised in 1924 His life was devoted 
almost entirely to his research, and, unlike most 
investigations, increasing years and fame brought 
no increase in administrative responsibility, con- 
sequently until the last his working hours were 
spent m the laboratory, and those who were 
privileged to work with him and gam his confidence 
found in him not only a gemal fnend and stimu 
lating entio, but also a man with an unsurpassed 
wealth of practioal expenence m his own particular 
field of science 

Osborne was a member of the National Academy 
of Sciences, an honorary Sc D of Yale, and an 
honorary fellow of the London Chemical Society 
Last year the American Association of Cereal 
Chemists instituted the penodio award of the 
Thomas Burr Osborne medal for distinguished 
research in cereal chemistry, and he was himself 
the first recipient 

We regret to announce the following Heaths 

Dr Paul Dvorkovitz, a well known petroleum 
technologist, aged seventy two years 

His Highness Sir Bhawaru Singh Bahadur, K C S I , 
Maharaj Rana of Jhalawar, who was well known m 
scientific circles m Great Britain and was a delegate 
from India at the two hundred and fiftieth anni 
vers&ry of the Royal Sooiety, on Apnl 13, aged fifty 
four years 

Prof John. MacCunn, emeritus professor of philo 
sophy m the University of Liverpool, on Man. 24, 
aged eighty two years 
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News and Views. 


Prof D’Aroy Thompson’s presidential address to 
the Classical Association on April 8 at Cardiff is a 
welcome reinforcement of the plea so often advanced 
in these pages for a closer alliance between the humam 
ties and science It is the more welcome because it 
approaches the subject at an unaccustomed angle 
and in a fresh spirit of hopefulness and enjoyment 
Whereas we are always thinking, and have often said, 
how necessary is some knowledge of history to the 
man Of science and some knowledge of science to the 
historian and man of letters, and how deplorable is 
the general lack, Prof Thompson boldly takes the 
cheerful line “ From time immemorial science and 
the humanities have gone hand in hand Aristotle 
wrote on poetry and Plato loved astronomy And 
at the Renaissance all the scholars read Galen and 
Hippocrates ” It was the natural thing, and, though 
the vast extension and specialisation of knowledge 
now make it more difficult, it is still the most stimulat 
ing and pleasurable way to widen and deepen our 
intellectual associations It is, of oourse, all that, 
on the side of personal culture, and far more on the 
side of civilised life and social continuity Nothing 
is more important for the future, if mankind is to 
rise above the pleasures, the problems, and the whirl 
of the present, than to go back and find the roots of our 
thought, the first impressions of the wonder and order 
of the world, in the works of the earliest thinkers who 
have expressed them for us Socially and philo 
sophi cally, this sense of filiation and indebtedness is 
even more valuable than the idea of solidarity with 
those now living which is now constantly dinned into 
our ears by the multitude of international associations, 
from the league of Nations downwards 

In spite of his cheerful tone, one must sorrowfully 
admit that Prof D’Aroy Thompson is one of a very 
small band of persons now alive qualified to act as 
liaison officers between the two camps of science and 
humanity Scholar and naturalist, he has written 
a glossary to the ‘ Birds ’ of Aristophanes, of which 
he spoke at Cardiff with such well merited enthusiasm 
Prof Arthur Platt was another, approaching the 
matter with the outlook of the Greek scholar The 
essay which occurs to us as most in sympathy with 
Prof D’Arcy Thompson’s address, and worth reading 
after it, is Platt’s chapter on “ Aspects of Biological 
and Geological Knowledge m Antiquity ” in “ Science 
and Civilization,” the sixth volume in the Unity 
Senes Unfortunately, it was not reprinted in 
Platt’s posthumous Nine Essays but it is delightful 
in style and fits in admirably to the sketch which 
Prof D'Arcy Thompson gave last week Some day 
perhaps the Classical Association will form a sub 
section for the study of classical science. 

Every year marks a further advance in the steady 
progress of civil and military aviation In great 
measure this is due to the fact that, almost alone m 
the field of applied sctenoe, research and practice in 
this case can run hand in hand While the expendi 
ture on air armaments, however, has been bounding 
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up in other parts of the world, the net expenditure of 
Great Britain for the fourth year m succession, accord 
mg to the Air Minister in introducing his estimates 
for 1929, shows a decrease , this in spite of the ease 
with which it has been demonstrated how vulnerable 
England is to attack from the air At the end of the 
year the strength of the Air Force will have been 
raised from 75 to 82 squadrons, a figure considerably 
below that of several other great powers On the 
civil side, this year will mark a notable stage m the 
development of imperial air communications A 
regular air service to India has already begun, the 
first outward journey being completed within 150 
minutes of the scheduled time, and the return journey 
almost exactly on time It is intended to run a weekly 
service, doing the journey in from bix to seven days 
Meanwhile steps have already been taken for the 
inauguration of the other great trunk line servioe — 
London to the Cape For some years past, units of 
the British and South African Air Forces have been 
making servioe flights over the routes and collecting 
data, while particularly during the last twelve months 
much pioneer work has been done by Sir Alan Cob 
ham. Lady Heath, Lady Bailey, and Captfcm and Mrs 
Bentley The result has been to provide experience 
and information without which the regular flight of 
6245 miles from north to south would be quite im 
practicable Every colony and dominion in South 
Africa is certain to derive great benefit from this 
venture North and South Rhodesia, for example, 
at present three weeks from London, will come within 
ten days’ journey, and the Union Parliament at Cape 
Town will be within twelve dajB of Westminster 
The ultimate success of the scheme dejiends on the 
financial aid forthcoming from the other Govern 
meats concerned 

This year’s air estimates for Great Britain provide 
for a number of developments of a technical nature 
Two aircraft are to be specially constructed to test 
the relative merits of monoplane and biplane, par 
ticularly for civil aviation The all metal plane, 
which has been the subject of intensive study for some 
time, is now coming into its own Four years ago 
the Air Ministry was ordering one metal machine for 
every nineteen of wood construction To day the 
orders are seven metal machines for one wood, so 
swift and complete has been the revolution in the 
methods of construction during the past four years 
In introducing his estimates, Sir Samuel Hoare paid a 
tribute to the brilliant work of the experimental pilots 
at Faro borough and Martlesham and the special 
efforts of tho Aeronautical Research Committee 
Not the least significant of his announcements was 
his statement of a proposed grant to the recently 
formed National Flying Services Company, a step, it is 
hoped, that will stimulate the air sense of the nation 
This grant is dependent on the provision, directly or 
indirectly, of one hundred new aerodromes and landing 
grounds There can be no doubt that the next few 
years will witness an enormous speed up of oivil and 
commercial flying in Great Britain 
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At the meeting of the Royal Meteorological Society 
on April 17, Dr J Glasspoole gave some details of 
the aoanty rainfall of the first three months of the 
year The total precipitation over the British Isles 
during these months was only half as much as usual 
and less than that of any similar period in the last 
sixty years of comparable data, the nearest approach 
being that of 1891, with 60 per cent of the average 
amount The drought of 1929 was most intense in 
Great Britain in four well marked areas, each of which 
received less than one third of the average These 
areas included a narrow strip across the Thames 
Valley from Gloucester to Margate, Central Wales, 
the English Lake District, and much of the northern 
half of Scotland The fall at stations in these regions 
was as follows 


London (Camden Square) 
Borrowdale (Seathwoite) 
Rhayader (Tyrmynydd) 
Alness (Ardross Castle) 


Rainfall Pet Cent of 
(in) Avenue 


29 
27 
26 
2 i 


At Ardross Castle the period included both the 
driest January and the driest Match of the last sixty 
years, and the total rainfall was less than that of 
any other three consecutive months The total for 
January to March at Gloucester was only 1 27 in , 
and at Slioeburyness only 1 18 m Less than 2 in 
was lecorded at stations in the Midlands, near 
Oxford and I ondon, and in the neighbourhood of the 
Moray Firth There was less than 3 in during the 
three months over nearly half the total area of Fngland 
and Wales including central and south eastern die 
tricts One of the main featiues of the weather was 
the marked weakening of the south west winds and 
consequent deficiency of rainfall in the mountainous 
regions Parts of the English Lake District and the 
Western Highlands of Scotland received 26 m less 
than usual during this period 

Holborn recently acquired an unenviable notoriety 
in being, on Dec 20 and 21 last, the scene of a senes 
of Btreet explosions and fires which took place on a 
line beginning at the junction of Kingsway and High 
Hoi bom, 'and proceeding westwards along High 
Holborn, Broad Street, and High Street to St Giles’s 
Circus With commendable promptitude the Home 
Secretary on Deo 21 appointed a Commission con 
sisting of Mr R G Hetherington, Lieut Col R A 
Thomas, and Mr E H Tabor, with Mr A 8 Hutch 
mson as secretary, to inquire into the circumstances 
of the explosions and fires , the Commission, which 
commenced its investigations on the following day, 
has now issued its Report (H M Stationery Office, 
Cmd 3308, Is M net) It is concluded that the 
explosion occurred in the Post Office tube (an old 
pneumatic parcels tube now otherwise employed) , 
that it was due to a mixture of ooal gas and air , that 
the gas probably resulted from gradual accumulation, 
together with an escape sufficient to increase the con 
oentration to the explosion limit , and that the*gaa 

No 3103, Vol 123] 


became ignited in a manhole through some action 
(probably the use of a petrol lighter) by a workman 

Tw its investigations concerning the nature of the 
explosive agent, the Commission examined three 
theories that the gas was coal gas, petrol vapour, or 
gas arising from anaerobic fermentation The petrol 
vapour theory was rejected after elucidation of the 
facts that no odour of jietrol was perceptible and 
that there was no black smoke or luminous flame 
The theory that the explosion woe due to the presence 
of fermentation gas was caiefully studied Evidence 
regarding the odour was conflicting , none of the 
samples of gases collected from the ground after the 
explosion, however, contained methane and carbon 
dioxide as the chief constituents, whilst all contained 
oxygen in quantities which negatived the possibility 
of anaerobio conditions Moreover examination of 
the subsoil demonstrated that the conditions were 
aerobic, and the production of anaerobic gas on the 
requisite scale would have involved sewage decom 
position in unacceptably laige quantities Alone, 
the coal gas theory was consistent with all the facts 
Recommendations concerning ventilation and gas 
leakage are made, it being suggested that underground 
cavities, including manholes, should be either eon 
tmuously ventilated or filled in, that the use of a 
continuous gas detector woujd be desirable, and that 
the gas company ooncemed should stiengthen its 
organisation for the detection of leakage 

Dr A D LrnxB, president this year of the Society 
of Chemical Industry, who intends to sail for England 
on June 16 in order to preside over the annual general 
meeting at Manchester on July 9, has sent a personal 
message to American and Canadian members of the 
Society expressing the hope that many will take 
advantage of the opportunity of consolidating the 
friendships so happily begun at the meetings of last 
year and establishing new ones under peculiarly 
favourable auspices The Raymond and Whitcomb 
Co , which is dealing with transport arrangements, 
points out that June 28 and 29, the last sailing dates 
which will assure members reaching Manchester in 
time foi the opening meetings, are the heaviest of 
the entire season, so that early notification of probable 
requirements is necessary The programme in con 
nexion with the annual general meeting commences 
on Monday, July 8, and continues until Saturday, 
^uly 13 , it includes addresses by the president, by 
Prof Pear, and by 8u Richard Threlfall, visits to 
woiks, excursions, the annual dinner, and a number 
of social gathenngs American chemists and chemical 
engineers who may find it possible to visit Great 
Britain in connexion with these meetings 'may be 
assured of a cordial welcome from their British 
colleagues, bv whom the occasion is being anticipated 
with much pleasure 

In opening a discussion at the Society for the 
Study of Inebriety on alcohol in therapeutics on 
April 9, Dr J D Rftlleston said that from the earliest 
tunes the subjeqt has given nse to acrimonious dis 
missions m the nodical profession On the introduction 
ef distilled liquors into medicine m the thirteenth 
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century, the new remedy was regarded as a panaoea 
and as an elixir of life, ae was shown by the terms 
aqua vt fee and eau de vie, though the designation of 
eau de mart, used by Voltaire several centuries later, 
appeared more applicable The remarkable decline 
in the therapeutic use of alcohol within the last thirty 
years is best illustrated by the fall in the alcohol bill 
in various hospitals, but is also shown by the practice 
of individual physicians and the small place whioh 
alcohol now occupies m modem text books of medicine 
compared with those of forty years ago, when the 
writers, still imbued with the medieval dootrme, 
extolled the therapeutic value of different aloohoho 
beverages in a great variety of diseases At the 
present tune in the United States only a minority of 
practitioners have applied for a licence in those States 
in which the right to prescribe alcohol is granted 
The conditions in which alcohol w still chiefly em 
ployed are pneumonia, enteno fever, diphtheria, and 
other acute infections, diabetes, heait disease, tuber 
oulosis, inoperable cancer, and senility, but it does not 
appear to be indispensable in any of them In con 
olusion, Di Rolleston maintained that the factors 
chiefly responsible for the undeserved esteem which 
aloohol still enjoys as a therapeutic agent are tradition, 
ratherthan scientific evidence, extra medical influences, 
and personal considerations 

All oities in the world with populations of more 
than half a million are being faced with the problem 
of transporting large numbers of workers daily from 
one section of the oity to another For London, 
Captain S win ton and Col M 0 Gorman are advo 
eating a raised ring road 1*5 miles m oircumference 
whioh would pass near the eleven railway termini 
and Earl s Court According to an article in the 
WtMingkouae International for May, considerable relief 
for congested traffic can be obtained by using modem 
electno cars operating in subways or on overhead 
tracks Some of the new cars are more than 42 feet 
long and weigh 16 tons No other vehicle can haul 
so many people with equal safety at such a low fare 
In America, in one city alone the inauguration of a 
new electric rapid transit system is calculated to save 
one hundred thousand passengers one hour daily 
Cars are now made to accommodate 104 passengers 
comfortably, fifty horse power motors being used 
Trackless trolley buses are also successfully operated 
in many cities in the United States They are of the 
six wheeled type, weighing about 8 tons, using fifty 
horse power motors and taking their power from an 
overhead 600 volt trolley wire A large number of 
petrol buses are now being supplied with electric 
equipment which usually consists of a generator and 
one or two motors It is claimed that these petrol 
electric vehicles have many advantages over those 
operated purely mechanically They accelerate much 
more smoothly, and owing to the absence of gears 
there is very little noise These improvements are 
the result of long continued experimental researches 

Thx Man son Medal of the Royal Society of Tropical 
Medicine and Hygiene, awarded trienmally, is to be 
presented this year to Sir Ronald Ross It was 
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founded in memory of Sir Patrick Manson in 19S2, 
and has been awarded to Sir David Bruoe and Senator 
Ettore Marohiafava Qualifications for the medal 
are contributions of outstanding merit to knowledge 
of tropical medicine and hygiene The Chalmers 
Medal, which was founded m 1921 by Mrs Chalmers 
m memory of her husband. Dr Albert J Chalmers, 
is awarded every second year to the younger workers 
in the field of tropical medicine and hygiene, who 
must be under forty five years of age on June 1 of the 
year of award It is to be presented this year to 
Major J A Sinton , previous awards have been to 
Prof E Roubaud, Prof Warrington Yorke, and Dr 
H Lyndhurst Duke Though the Manson Medal was 
founded m memory of Sir Patrick Manson, the Society 
is endeavouring to found a more substantial memorial 
in the shape of a pennanent home for the Sooiety 
To this end the ‘Manson House Fund was started, 
and already donations have brought in £4373, while 
£3000 have been promised on loan without interest 
It is hoped that a sufficient sum will now soon be 
raised to enable the Society to purchase suitable 
premises which will form the headquarters of the 
Sooiety and will be named after Sir Patrick Manson, 
the first president of the Society 

I he tenth annual meetings of the American Geo 
physioal Union and of its sections wall be held m the 
National Academy and Research Council Building, 
Washington, D C , on April 26 and 20 Following 
the business meeting of the general assembly of the 
Union on the afternoon of Apnl 26, the Union will 
hear the five following general interest papers, all 
relating to current or recent work, presented by the 
Section of Oceanography The expedition of the 
submarine 821 to the Caribbean Sea and Gulf of 
Mexico by C 8 Freeman , oceanography and the 
fisheries by Henry B Bigelow , the international 
ice patrol, with special reference to its economic 
aspects by Edward H Smith , the co operative 
survey of the Great Lakes, by Charles J Fish , the 
work of the Carnegie to date, by W J Peters The 
six sections, dealing respectively with geodesy seis- 
mology meteorology, terrestrial magnetism and 
electricity oceanography, and volcanology, will hold 
short business meetings to be followed immediately 
by progress reports and scientific papers The scientific 
sessions will be open to persons interested in geophysio*, 
whether members of the Union or not These annual 
meetings are increasingly interesting each year, not 
only because of the stimulus afforded the study of 
problems concerned with geophysics, but also by 
reason of the co operation of the corresponding 
geophysical organisations of Canada and Mexico, 
which is making for initiation and co ordination of 
geophysical researches depending upon international 
and national co operation 

In the course of his presidential address to the 
Institution of Professional Civil Servants at the annual 
general meeting on Apnl 12, Sir Riohard Redmayne 
dealt with the position of the technical expert in the 
civil service He referred to the olaim whioh the 
Institution is putting forward on behalf of scientific 
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members of the Civil Service, of whom, thanks to the 
understanding it haa recently reached with the Associa 
tion of Scientific Workers, it is fully representative 
The claim is not just a demand for * more money ’ , 
it is baaed upon the thesis that a modem State must 
accord to the scientific worker a status and a sphere 
of influence as high and as extensive as are enjoyed 
by those whose duty it is to take what is usually known 
as 1 the decision ’ The case of the scientific worker is, 
however, only one aspect of a much larger problem, 
namely, the status of the technical expert in public 
administration The Institution is of opinion that 
the watertight division between ‘ administrators 
and technical advisers ’ is leading to inefficiency and 
waste owing to the absolute power placed in the hands 
of the administrator to determine matters of policy 
in regard to which technical considerations may be 
paramount At the present time the organisation 
of the Civil Service is on the basis of the needs of 
departments of State some two generations ago The 
reorganisation of the Service in the light of scientific 
progress is of such vital public importance that it 
calls for an inquiry by a public body The Institution, 
the chief aim of which is increased efficiency of the 
public service, will not rest content until such an 
inquiry has been made 

Sir Hubert Wilkins intends to return to the 
Antarctic in September to oontinue his explorations 
by aeroplane He has given an aocount of his plana 
in the Timet From Deception Island, where his 
Lockheed machines are now stored for the winter, he 
and Lieut Eielson will fly south to Hearst Land along 
the western coast of Graham Land On this Jong 
flight no landing place is assured, for the coasts are 
rugged and the sea will be open, but strewn with 
ice Sir Hubert suggests that tabular loebergs might 
afford emergenoy landing plaoea On the other hand, 
they may not be available On Hearst Land a depot 
will be made, and there the aviators will await reports 
of favourable weather conditions from the whalers and 
Commander Byrd m the Ross Sea before starting on 
the flight of 2000 miles to King Edward Land along 
the unknown ooast line of Antarctica This must be 
a nsky flight, for conditions are entirely problematical, 
but it should be possible to cover the distance between 
successive blizzards Sir Hubert hopes to locate a suit 
able site for a meteorological station, and m any event 
he will, if successful, add a considerable stretoh to the 
ooast line of Antarctica 

Mr A M Daniel, director of the National Gallery , 
Dr Cy nl Norwood, headmaster of Harrow School , and 
Mr W J Tapper, president of the Royal Institute of 
British Architects, have been elected members of the 
Athenseum under the provisions of Rule II of the 
Club, which empowers the annual election by the Com 
mittee of a certain number of persons of distinguished 
eminenoe in science, literature, the arts, or for pubho 
service 

We are informed that, as a result of a recent meet 
ing, a body has been constituted under the title of the 
"Ultra Violet and Allied Trades Association,” con 
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sistmg of a number of the leading firms engaged in 
the design, manufacture, and marketing of ultra 
violet, physio therapy, and other electro medioal 
apparatus in Great Britain The Secretary of the 
Association is Mr C Rodgers, and the offioes are at 
Kern House, 36 Kingsway, London, W C 2 

The Swedish Government has placed an order with 
the Marconi Company for the supply of a 60 kilowatt 
aenal energy transmitter for installation at Stock 
holm The fact that this contract was obtained by 
the Marconi Company in the face of keen competition 
is a tribute to the excellent design and performance 
of Bntish broad casting transmitters already installed 
in more than twenty countries outside Great Britain 
The new Swedish broadcasting station will be effective 
ovei a very large area It will be operated on the 
low power modulation system with doep and dis 
tortionless modulation, and will be worked direct 
oft a three phase public electric power supply 

Mr H V Garner and Capt E H Gregory well 
again be available to demonstrate the Rothamsted 
and Woburn Experimental Plots during the Bummer to 
farmers and other bodies interested in agriculture or 
market gardening At Rothamsted the soil is heavy 
The experiments deal with the manuring of arable 
orops, grazing land, and hay land with crop diseases 
and pests, and with new methods of laying down of 
land to grass At Woburn the soil is light The 
experiments there are concerned more particularly 
With the manuring of potatoes, sugar beet, wheat, 
malting barley, and the use of green manures Com* 
murucations should be addressed to the Secretary, 
Rothamsted Experimental Station Harpenden 

A catalogue (No 167) of second hand books of 
soienoe, ranging over moat branches, has just been 
published by Messrs Dulau and Co , Ltd , 32 Old Bond 
Street, W 1 It can be obtained free upon application 
There are upwards of 1400 items listed and the pnoes 
asked appear very reasonable 

Applications are invited for the following appoint 
raents, on or before the dates mentioned — A general 
engineering master at the Acton Junior Tochiuoal 
School — J E Smart, Municipal Offices, Aoton, W 3 
(April 27) An inspector under the Ministry of Agri 
oulture and Fisheries for the purposes of the Diseases 
of Animals Aot, 1804-1926 — The Seoietary, Ministry 
of Agriculture and Fisheries, 10 Whitehall Plaoe, 
S W 1 (April 29) A second assistant in the County 
Analyst s Laboratory, Derby — The County Analyst, 
County Offices, St Mary’s Gate, Derby (ApnEW) Two 
assistants on the higher technical staff of the Victoria 
and Albert Museum — The Director and Secretary, 
Victoria and Albert Museum, South Kensington, 
S W 7 (May 4) A leoturer in civil engineering and 
building trades work in the engineering department 
of the Portsmouth Municipal College — The Secretary, 
Municipal College, Portsmouth (May 4) A leoturer 
in economies at the City of Birmingham Commercial 
College, with special qualifications in transport sub 
jects — The Principal, City of Birmingham Commercial 
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College, Suffolk Street, Birmingham (May 4) A 
workshop instructor in carpentry and joinery at the 
Birmingham Central Technical College — The Principal, 
The Central Teohmoal College, Suffolk Street , Binning 
ham (May 6) A technical officer for the Air Ministry 
Technical Development Staff, primarily for work at 
the Royal Air Foroe Base, Gosport, in connexion 
with the development of torpedoes for aircraft use — 
The Secretary, Air Ministry (8 2) (quoting B 335) 
(May 11) A research assistant in the department of 
coal gas and fuel industries of the University of 
Leeds,- for work in connexion with the Joint Research 
Committee of the Institution of Gas Engineers and the 
University — The Registrar, The University, Leeds 
(May 12) A post in the zoologioal department of 
the University of Manchester — The Registrar, The 
University, Manchester (May 14) A professor of 
physiology m the University of Bristol — The Secretary, 
The University, Bristol (May 16) An assistant 


lecturer m physiology in the physiological depart- 
ment of the University of Birmingham — The Secre- 
tary, The University, Birmingham (May 31) Proba- 
tioners for the Indian Forest Service — The Secretary, 
Services and General Department, India Offioe, 8 W 1 
(July 1) An assistant in the mechanical engineering 
seotion of the Engineering Department of the Halifax 
Municipal Teohmoal College — The Principal, Municipal 
Teohmoal College, Halifax A medical woman with 
experience in teaching anatomy, to act for the pro 
fessor at the Lady Hardinge Medical College, New 
Delhi— The College Prmoipal, Lady Hardinge Medioal 
College, New Delhi, India A laboratory steward in 
the physics department of the Military College of 
Science, Woolwioh A qualified technical oheraret at 
the Stores Inspection Department of the Offioe of the 
Crown Agents for the Colonies — The Crown Agents 
for the Colonies, 4 Millbank, S W (quoting O/Seo 
Office 91) 


Our Astronomical Column 


The Radius of Space — The following cablegram 
(which lias been somewhat expanded from its very 
concise telegraphio wording) was received from Dr 
Ludwik Silberstein on April 10 “ A star formula 

which is developed in the course of my monograph 
‘ The Size of the Universe,’ now in course of publics 
tion at the Oxford University Press, when applied to 
35 stars of typo 0 yields for the radius of space the 
value 3 2 x 10“ astronomical units , when applied to 
29 Cepheids, 30 k 10 u , and when applied to the 246 
more distant stars of Young and Harper’s list, 
3 4 x I0 11 units The latter computation was com- 
pleted on April 7 , ita agreement with the two former 
ones definitely establishes that Bpace is finite, and that 
its radius is thirty trillion miles (in the British use of 
the term), or about five million light years ” 

The Einstein theory has familiarised us with the 
idea of spaoe being limited and re entrant into itself , 
the surprising point in the above communication is 
the much smaller value that is assigned to the radius 
than has been found by other methods It is, indeed, 
only a small fraction of the estimates of the distances 
of the fainter spiral nebulae that have been assigned 
m recent years oy Profs Hubble and hhaploy , these 
go up to 140 million light years The acceptance of 
Dr Silberstein’s value would mean a drastic revision 
of the whole method of determining distances by the 
periods and apparent magnitudes of Cepheid variables , 
assuming its truth for the moment, we note that the 
two spirals, the distance of which Hubble found to be 
about a million light-years (the Andromeda nebula 
and Messier 33), should also be visible in the opposite 
direction, smoe their distance by that route would be 
only nine times as great as by the shorter route , it 
so happens that there are conspicuous nebulae very 
near the opposite points — h 3433 and Messier 83 
respectively , their positions for 1860 are respectively 
R A 12* 44“ 37*. S Deel 40° 18 V, and 13* 29“ 0*. 
S 29° 9 0' The appearance of Dr Hilbers tern’s 
monograph will be awaited with interest, but in the 
meantime his announcement will necessarily be 
received with some reserve 

The Spbotroheliobcope — Prof G E Hale, the 
inventor of the spectrohehoscope, contributes an 
article upon it to the Scientific American for April , 
he shows that it is not a mere toy, designed to enable 
the eye to discern features that could be equally well 
studied by photograph} , m fact, in several respects 
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it gives the observer powers of study much greater 
than those afforded by the photographic plate This 
only records the aspect at a single instant, whereas the 
observer with the spectrohehoscope can quickly de 
teot the most aotive regions of the disc, ana follow the 
changes continuously Prof Hale says “ I have 
frequently seen the swift flow towards sunspots of 
masses of hydrogen larger than the earth, adequately 
recorded with the speotroheliograph only once in 
twenty years ” 

Prof Hale goes on to deeonbe a further improve 
ment, the ‘ line Bhifter ’ , this is an adjustable plate 
of plane glass behind the second slit, which permits 
the observer to set different parts of the width of the 
line on the slit m quick suooession , this gives informa 
tion about the radial motions m different regions of 
the formation One side of an arch inay be seen to 
be rising, while the other is falling Prof Hale has 
prepared instructions whereby a handy person oan 
construct a spectrohehoscope at a cost “ comparable 
with that of a fine radio set ” 

Greenwich Observations or the Sun and 
Planets — The Astronomer Royal and Mr R T 
Cullen contribute a paper on this subject to the 
January number of the Monthly Notices of the Royal 
Astronomical Society The Btuay of the solar observa 
tions is carried back to those of Bradley, beginning 
about 1750 It was found that early observations 
of the sun in nght ascension were subject to large 
errors , those in deohnation appeared to be more 
satisfactory Accordingly, tho error in longitude has 
now been deduced from the observations of deolma 
tion made near each equinox , this is a similar process 
to the well known method of Flamsteed for deter 
mining the equinox The ‘ secular acceleration ’ of 
the sun is dearly shown by the residuals The oo 
efficient of T * is deduced as + 0 78", whioh is com 
parable with that found by Dr Fotheringham The 
solar residuals show osoillations which aooord fairly 
well in period and phase with those of the moon, but 
are about one tenth of the amplitude 

As regards the outer planets, the residuals of Saturn 
ohanged abruptly from + to - at the date of the 
introduction of the moving wire, 1915 Those of 
Neptune have been ohanging fairly uniformly from 
zero early in the century to - 3' in 1928 Its latitude 
also shows progressive change, but not quite so 
regular 
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Research Items 


A Pregnancy Custom in West Africa — Dr J 
Maes describes in Man for March a recent acquisition 
of the Muade du Congo Beige from the Katanga 
which is connected with a child birth custom distri 
buted through a wide area in West Africa The 
object is a clay figurine of a seated female figure 
holding on her lap a disproportionately large bowl 
The stylisation of the hair indicates that the figure 
represents a woman of the Bena Kanioka It is the 
flrat record of this custom among these people, though 
figures of this type are common among tne Baluba 
These figures are made by men during the pregnancy 
of their wives When the time of delivery approaches, 
and the woman is no longer able to work in the fields, 
the figure is placed at the door of the hut and all 
passers by place alms m the bowl These gifts are 
shared among the woman’s friends when they return 
at night m return for the produce of their fields 
whioh they give the expectant mother, and for labour 
which they have expended on her garden This 
custom is found among the Yoruba, and clay figures 
made by the peoples of the Gulf of Guinea exhibit 
exaotly the same characters as these from the south 
of the Belgian Congo 

The Tasmanian Skull — Prof Wood Jones (Jour 
Anat , vol 03, pt 2, pp 224 232) in a recent paper 
gives a group of four graphic reproductions of the 
average or composite skull of the Tasmanian, the 
first of a series of racial types with which he proposes 
to ileal in turn The reproductions include the norm be 
lateralis, facialis, occipitalis, and verticals, and are 
based on ninety skulls The author finds that the 
whole cranium presents a rounded and well filled 
contour which is considerably in advance of that 
shown m figures usually given in works on physical 
anthropology The temporal fossto are well filled and 
the vault of the skull evenly rounded in facial view 
The forehead is not markedly narrow nor is the vault 
of the craiuum low or long The cranial capacity, 
using Lee’s formula, averages 1353 o o , or, using the 
formula of Broca and Manouvner, 1424 co This is 
high compared with the previous estimates of 1220 
1230 c c The author concludes that the commonly 
accepted low average cranial capacity in this race, like 
the reputedly humanly low class features of the 
cranium, has been wrongly emphasised, with tho 
result that the Tasmanian has been ascribed a lower 
place in the human scale than the examination of his 
cranium warrants 

Spawning Migration of Salmon — A report just 
received from Russia ( ‘ Physioo chemical character 
istic of breeding migration fast of Keta Salmon,” by 
Prof B P Pentegoff, U N Mentoff, and E F 
Kumaeff Bullettn of the Pacific Scientific Fisheries 
Research Station, vol 2, part 1 Vladivostok, 1928) 
contains an interesting study of the breeding migra 
tion fast of the Keta salmon It is stated that the 
total distance traversed by the Amur River autumn 
salmon during the spawning migration is about 1200 
kilometres in the nver alone The information upon 
the sea portion of the migration is meagre, but on 
the basis of a single marked fish liberated from the 
Island of Unda and later recaptured m the River 
Pankara, Kamchatka, the authors conclude that the 
sea migration is similar to the nver migration, that 
is to say, in a oOntranatant direction and towards 
increased temperature During this portion of its 
migration the fish travelled at a rate of 70 kilometres 
per day for 344 days, without food Perhaps tfie 
mam value of tne paper lies in the detailed physical 
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and chemical studies of the fish at all stages of tho 
journey up nver, dunng which the speed of the fish 
is said to be on the average 115 kilometres per day, 
and to be in inverse ratio to the speed of the current 
A total of 172 fishes (equal numbers males and females) 
were subjected to minute analysis From the sea to 
the time of death after spawning, the males lost 77 21 
per cent of their re selves of energy, and females 78 76 
per cent At first the proportion of energy expendi 
tuie from the destruction of fat to that from the de 
struction of protein increases, but this rolation is later 
reversed It is calculated that the average daily ex 
penditure of energy in their passage up the river is 
25,810 small calories for males, and for females, 28,390 
small calories, for each kilogram of live weight 
Among the more important chemical changes in the 
muscular tissue are the following Prom the sea to 
the time of death at the spawning ground, the loss 
of fat was 98 72 and 97 27 per cent in males and 
females respectively , of proteins, 57 29 and 57 08 
per cent , of ash, 47 03 and 47 07 per cent , and of 
water, 16 18 and 20 74 per cent respectively 

Bryozoa and Algac of Mutbu Bay — Dr Yaiohiro 
Okada reports on the cyclostomatous Bryozoa and 
Mr Yukio Yamada on the manne Alga- of Mutsu Bay 
( ‘ Cyclostomatous Bryozoa of Mutsu Bay ’’ and 
“Marine Alg® of Mutsu Bay and Adjacent Waters, 
II,” Report of the Biological Survey of Mutsu Bay, 8 
and 9 Science Reports of the TShoku Imperial Uni 
versify, 4th Series (Biology) Sendai, Japan, vol 3, No 
4, Paso 1,1928) Both papers are contributions from 
the Marine Biological Station, Asamushi, Aomon 
Ken The Bryozoa in their zoogeographical dis 
tnbution combine the characteristics of the Pacific 
boreal sub region and the Indo Pacific coastal region 
In continuing his work on tho manne alg®, Mr 
Yamada has himself made extensive collections, 
adding very appreciably to the knowledge of tho 
flora of the distnet Not only does he record and 
describe many rare forms, but, what is really more 
important, he also shows that many species are com, 
man which were not before known to live there st- 
all Some of his most interesting finds bolong to the 
Elachistace®, growing in pools on fronds of Sargassum 
and Phyllospadix Fifty species of alg® are recorded 
in the present report, making 80 in all, 0 of which 
are new 

Non proliferating Bacteria — In two papers 
(J Hygiene, 28, pp 139 40, 1928, and Ann de la 
Brasserie el de la Distillation, Deo 10, 1928), Dr 
J H Quastel sums up the interesting results which 
ho and his colleagues have obtained at the Bio 
chemical Laboratory, Cambridge, by the study of 
non proliferating, or, as they were at first less happily 
termed, resting bacteria The oi gamsms are uBod m 
the form of a suspension under such conditions that 
practically no growth occurs during the observations, 
and the chemical changes can thus be studied without 
complication The properties of such organisms have 
been intensively investigated in the case of B colt, 
which has the power of activating a very large number 
of substances, that is, rendering them capable of 
performing chemical reactions, such as reduoing 
methjlene blue, which they cannot perform in the 
absence of the cell The degree of activation pro 
ducesl vanes greatly with different substances, and, 
moreover, the activating powers towards different 
substances are very differently affected by varying 
modes of treatment of the organism Thus, after 
treatment with toluene, glucose is no longer activated. 
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whereas formic acid is as powerfully activated as 
before the treatment Foots of this kind have led 
the author to the view that aotivation of the substrate 
is not necessarily due to the existence of specific 
enzymes He suggests that activation, which con 
sists in a polarisation (an internal electrical change) 
of the substrate molecules, occurs at particular regions 
or centres on the surface structures (interfaces) of 
the cell Activation is conditioned by the specific 
adsorption of the substrate at the activating centre, 
the constitution of the substrate molecule and the 
nature and strength of the polarising field This 
theory is successfully apphed to the explanation of 
the observed phenomena of activation and of the 
conditions necessary for anaerobic growth 

Sugar Best Trials — The report of the second 
year trials of sugar beet oamed out by the University 
of Bristol on some thirty three local farms adds very 
little indeed to the mfonnation already available as to 
the cultivation and manuring of that crop As a wide 
spread demonstration, this experiment may have served 
its purpose in giving the farmers illustrations of the 
cultivation and manuring of what is after all a com 
paratively new crop, but the results obtained must 
not be regarded too seriously The trials had a wide 
range, and covered cultivation, time of application of 
nitrogen, and the form of nitrogen to be apphed, and 
on the results one draws the general conclusion that 
a moderate application of one or other of the soluble 
nitrogenous fertilisers will produce an increase in yield 
which is sufficiently great to make the practice profit 
able This cannot be considered as new information, 
but it may serve to oonfirm over a considerable area 
of cultivation the results of smaller individual trials 
earned out in various parts of Great Bntain from 
about 1877 until the present time It is interesting 
to notice that the yields obtained in the tnals now 
desenbed are relatively high Even without nitrogen, 
and over a range of soils including Greensand, Bunter 
crag, and Old Red Sandstone, an average of 12 2 tons 
of washed beet per acre was obtainod The average 
obtained by Great Britain as a whole during last 
season was about 8 tons of washed beet per acre 
JVithin this margin, between the eight and the twelve, 
lies the future of sugar beet growing in England, for 
unless the return per acre improves it is almost certain 
that the reduction of acreage which was seen last 
year wilj continue in future years and the factories 
will be unable to find acreage to support themselves 
If such tnals as those reported upon from Bnstol 
serve only the purpose of showing the growers how 
increased yields may be obtained without undue 
increase of expense, then they may well find justifies 
tion for their continued existence 

New Gastropod from the Silurian or Alaska — 
From the same Upper Silunan honzon in Alaska 
whence he obtained the remarkable bivalve Pycno 
dtatna (see Nature, Oot 22, 1927, p 600), Mr Edwin 
Kirk has now described (Proc U8 Nat Mus , vol 74, 
art 18) an oqually interesting new gastropod to which 
the name of Bathmopterue liratue has been given The 
shell superficially resembles Euomphalop term , but has 
a well defined slit band and is apparently referable 
to the Pleurotomandse, or possibly the Euomphalidse 
The specimens here desenbed and depicted came from 
Willoughby Island in Glacier Bay 
Mollosoa from the Gult or California and the 
Pearl Islands — Mr H P Bingham, of New York, 
following in the footsteps of the late Pnnoe Albert of 
Monaco, has been conducting expeditions m his yacht 
Pawnee and forming a collection for the purpose of 
oceanographic research at the Peabody Museum of 
Natural History, Yale University, while a Bulletin of 
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the Bingham Oceanographic Collection is published in 
connexion therewith Although the primary objeot 
has been lohthyological research, other branches have 
not been passed by altogether, and Lee Boone describes 
in the Bulletin (vol 2, art 6) the mollusca dredged in 
1926 durrng an expedition to the Gulf of California and 
the Pearl Islands of the Gulf of Panama. Considering 
the faunal nohness of the region as revealed by 
Carpenter, Adams, and Dali, the list is a small one, but 
several of the species now obtained were rare, and one, 
Telhna barbarce, from the Pearl Islands, is new Six 
of the species are figured, by half tone prooess from 
photographs, on three plates, which are distinctly 
works of art 

Trinidad Well Waters — It is seldom that a study 
of oilfield waters is of less significance, either in itself 
or m its bearings on exploitation problems, than the 
study of petroleum m any region, and Tnmdad has 
shown itself to be no exception to this statement The 
technical data requisite to geochemical interpretations 
of the various waters encountered m oilfields here, have 
taken time to accumulate , although developments 
have been in progress for several years past, not until 
now has it been possible to present a oo ordinated 
account of the hydrology of these oilfields as a basis of 
geological and economic considerations Messrs J S 
Parker and CAP Southwell’s recent paper, read 
before the Institution of Petroleum Technologists, 
emphasises such considerations by showing that, as m 
most other cases, chemical investigations of associated 
waters with oil, lead to anticipation of water bearing 
strata likely to be penetrated by drilling wells , with 
such fore warning, casing programmes can be arranged 
accordingly and preparations for water shut off at 
specified depths be initially made , the data are also 
available, when correctly interpreted, as confirmatory 
evidence of subsurface structure, particularly when 
the strata involved are unfossihferous , in the event 
of salt water invading a well or flooding an oil sand 
(through leaky casing or faulty seating), the source of 
such water may be determinable , while the discrimin- 
ation between different waters (top, intermediate, 
bottom, edge), when possible, elucidates both extent 
and trend of oil reservoir rocks and of oil accumulation 
therein In short, the authors demonstrate that, now 
the essential chemical data are available to operators 
in Tnmdad, solution of existing problems concerned 
with different waters m different fields should be 
possible, and future developments will have an advan- 
tage of the geochemical interpretations whioh their 
researches on the subject have made possible 

True Bearing and Distance Diagram — A true 
bearing and distance diagram has been devised by 
Mr E A Reeves and published by the Royal Geo- 
graphical Society (price 7s 6d ) The diagram con 
sists of the network of a hemisphere on the stereo- 
graphic projection By its aid the true beanng of 
any point on the earth’s surface from any other point 
can be easily found It also gives the distance between 
the two stations and allows the drawing of the arc of 
a great circle between them The diagram should 
prove of great value in survey expeditions obtaining 
wireless time signals in connexion with longitude 
determination Along with the diagram and pam- 
phlet of instructions, there is given a spare unfolded 
copy on strong oartndge paper with a radial pointer 

Thermionic Valve Potentiometer tor EMF 
Measurements — Most of the applications of ther- 
mionic valves to the determination of E M F measure 
menta have the disadvantage that they depend upon 
the constancy of the valve characteristics and require 
constant sources of filament and plate potentials An 
apparatus desenbed by H M Partndge in the Journal 
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of the American Chemical Society for January is claimed 
to be free from these limitation* and may be used with 
cell* of very high resistance, such as a oell containing 
two glass electrodes, since it is essentially electrostatic 
m operation A four eleotrode valve, together with 
a three electrode valve, is used, the second valve acting 
as an amplifier giving greater sensitivity No calibre 
tion of the valves is neoeesary, and the E M F is read 
directly from a voltmeter in the grid circuit of the first 
valve The accuracy depends largely on the degree of 
precision of the voltmeter 

Molecular Hydrogen — Diatomic hydrogen (H,), 
although regarded until reoently as a simple substance 
has been shown by the new mechanics to be capable of 
existence m two modifications which have been termed 
ortho hydrogen and para hydrogen by analogy with 
corresponding helium atoms Considerable support 
for this idea nas already been found in spectroscopic 
and thermal data, and in a recent issue of Die Naiur 
wtasenschaften (Mar 15) it has been reported inde 
pendently by A Euoken, and by K F Bonhoeffer and 
P Hartock, that a separation of the components can be 
effected A Eucken has employed the simple device 
of holding hydrogen under pressure for some days, at 
liquid air temperatures changes in the relative amounts 
of the two forms present being followed by the increase 
in the rotational component of the speoific heat of the 
gas In addition to this method, the other mvesti 
gators appear to have made use of fractional con 
densation on charcoal at the tomperature of liquid 
hydrogen, as well as direct liquefaction of the gas 
They claim to have prepared practically pure para 
hydrogen, and state that it is moderately stable if 
stored m glass vessels under normal conditions of 
temperature and pressure reverting only very slowly 
to the equilibrium mixture on standing, but that the 
change can be accelerated by an increase in pressure, 
and that it takes place rapidly under the influence of 
an eleotno discharge, or in the presence of platinised 
asbestos 

A Portable Electric Harmonic Analyser — 
R Thornton Coe gave a demonstration at the In 
stitution of Electrical Engineers on Mar 21 on an 
electric harmonic analyser for electno waves The 
operation of the instrument depends on the principle 
that a dynamometer instrument only gives a steady 
reading when the currents in the fixed and moving 
coils have the same frequency A small current of 
about the fifth of an ampere is obtained from the 
voltage or the current to be analysed, and passes 
through the moving coil of the instrument Through 
the fixed coil a current which follows aoouretely the 
sine law and the frequency of which can be varied is 
passed At the harmonic frequencies large deflections 
may be produced, and as the analysing current is read 
on a thermal ammeter the amplitude of the harmonic 
can be found The chief feature of the apparatus is 
the method of producing the analysing ourrent by 
using a special contact disc driven by a small syn 
chronous motor actuated from the alternating current 
circuit One ring of contacts is used for each harmonic 
A tuned circuit is used for improving the wave shape 
of the analysing current The instrument obtains 
each harmonic separately from steady readings on two 
instruments It is claimed that by its use alternating 
current waves can be analysed up to the forty ninth 
harmoruo It is of importance in practice to determine 
the wave shapes proauoed by electno generators If 
an appreciable harmomo be present in the limits of 
audition, annoying interference with neighbouring 
telephone circuits may ensue This can generally jbe 
remedied by slightly modifying the generator circuits 
No 3103, Vol 123] 


Atomic Weight Reports — A correspondent points 
out that the German values for atomic weights given 
under the above heading in the issue of Nature for 
Mar 9, p 390 (in which the value for phosphorus 
should read 31 02, and not 31 62) are mainly identical 
with the values adopted m 1925 by the International 
Commission on the Chemical Elements in its atomic 
weight report which, though not an annual publica 
tion, was the successor to the former annual report of 
the International Committee on Atomio Weights It 
thus appears that the German Commission has re 
tamed tne international values for the elements men 
tioned (toe at ), whilst the Fnglish sub oommittoe has 
used F W Clarke s values 

Distillation of Wood 1 ar in Hydrogen — Many 
years ago the interest of the Russian school of organic 
ohemists in pyrogemu reactions was well known, and 
that this interest still continues has been shown by tho 
work whioh has been published m recent years by 
W N Ipatiev from the Academy of Sciences in Lenin 
grad The effect of heating organic substances under 
pressure in the presenoe of hydrogen and of alununa 
and iron catalysts has been investigated, and the re 
suits of this treatment on wood tar and tar oil are now 
described ( Bcnchte , vol 62, p 401 fobruary 1929) 
Tt is found that the use of hydrogen results in an in 
crease in the yield of liquid products which are richer 
in hydrocarbons and low boiling fractions than the 
products of ordinary cracking Correspondingly 
there is a decrease m tho proportion of unsaturated 
compounds formed, and this ib reflected in the loss of 
the unpleasant smell which is a disadvantage of the 
ordinary product and in the absence of a tendenoy to 
darken on keeping The authors Ipatiev and Petrov, 
suggest that tne new products might be used for ex 
traction or lubricating purposes 

The NirKEL f hromium Pi Aung Pro< ess Ohro 
inium is being extensively used instead of nickel as a 
protective coating for iron, not only for the purpose 
of produong a highly lustrous ami durable surface, 
but also for the surface hardening of bearings That 
it has not yet displaced nickel is due to the difficulties 
encountered in electroplating In an article in the 
Chemtker ZtUung of Mar 13, Prof Pfanhauser director 
of the Langbein Pfanhauser Werke A G , Leipzig and 
Vienna, deals with those difficulties and describes how 
they have been overcome by a method which is pro 
tec ted by the patents of the Chrom Interessen Gemein 
sohaft By using a high current density, the tune 
required to produce a stable and highly resistant 
coating of chromium has been reduced to five or ten 
minutes, the original iron or brass having previously 
received a layer of nickel 0 02 0 025 mm thick The 
advantages of using an intermediate layer of nickel 
are twofold, for not only is the cost of plating very 
greatly reduced, but also the risk of corrosion of the 
iron or brass by treoes of chromic acid, deposited with 
the metal, is obviated The chief disadvantage has 
hitherto been the tendency for both metals to peel 
after a short time The reason for this is that some 
hydrogen is deposited with the metals at the cathode 
In order to overcome this defect, it is necessary in the 
first place to pay special attention to the deposition 
of the nickel, which must be sufficiently thick, and at 
the same time poor in hydrogen, to be able to absorb 
by diffusion tho gas which is associated with the ohro 
mium layer Old fashioned nickel plating processes 
may be quite unsuitable for the purpose, and the 
solutions require very careful control A further source 
of trouble is due to traces of grease or oxide on the 
original metal, particularly on brass, which will 
ultimately cause blistering 
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Geological History of the Atlantic Ocean 1 


r T'HE Atlantio is the best test case for the theory of 
the permanence of the ocean basins According 
to one view, the Atlantic trough is a primeval geo 
graphic feature and dates back to the pre Palfeozoic 
According to an alternative view, it has been re 
peatedly so broken up by lands trending east to west 
across it that there has often been no sea entitled to 
the name of the Atlantic 

The Icelandic Ridge, the northernmost of these 
cross lands, is generally accepted, and it was probably 
finally severed between the Upper Palieolithio and the 
Neolithic This land is shown by varied evidence 
from different geological periods to have extended as 
far south as a line from Newfoundland to Ireland or 
to the Azores It formed the northern shore of the 
Tethys 

The mam issue regarding the Atlantio relates to the 
southern side of the Tethys and the Brazilio Ethiopian 
land That the South Atlantio was oocupied by land 
in the Palaoozoio era is indicated by the absence of 
marine rocks from most of both coasts From Upper 
Carboniferous to Lower Jurassic times, Brazil and 
Africa were parts of Londwanaland and a southern 
fauna and flora ranged through both The invasion 
of this land by the sea began m the Middle Cretaceous 
Period, with gulfs from the Mediterranean which 
reached Brazil and Angola they were closed to the 
south, as the marine fauna of Cape Colony is distinct 
and ranged westwards through Chile, and as the fresh 
water fauna was continuous between Africa and 
South America 

This continuity is shown by the nver fish porou 
pines, lizards, snakes and many invertebrates, of 
groups that wore in existence in the Lower Kainozoio 


1 From the presidential addreu to the 
delivered by Prof J W Gregory FES 
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era The evidence shows that the oonnexion lasted 
until the end of the Oligooene , but it cannot have 
lasted much later, as the more specialised mammals 
and birds — for example, the humming birds— did not 
use it as a land bridge 

The existence of this land oonnexion m Oligooene 
times is shown by the occurrence of the same shallow 
water marine animals m the West Indies and in the 
Mediterranean Some of them might have oroased by 
a chain of islands, but that the land was continuous is 
shown by the marine molluscs of the West Indies and 
the Mediterranean being diet 1 not from those in the 
south The first commingling m South America was 
in the Upper Miocene (Entrenos Beds), according to 
H von Ihering A slight temporary land connexion 
wag established in tho Upper Miocene, as shown by 
the migration of Hipparwn gractle to Europe and of 
African antelopes to the United States 

This land oonnexion was severed too early to have 
served as Atlantis, though the Canaries may have 
been joined to the mainland up to the Pleistocene 
There is no geological evidence of any land oonnexion 
of Africa and South Amenoa in the time of man 

The Atlantio is a relatively young geographical 
feature and due as held by Suess, to the growth of two 
gulfs, which projected northwards and southwards 
from the Tethys These gulfs were formed by sub 
sidenees which began in the Middle Cretaceous and 
have continued to the Pleistocene, and they finally 
united the Arctic, the North Atlantic (Poseidon), and 
tho Nereus or the South Atlantic The Atlantio trough 
is tho greatest of meridional geographical features, 
and is due to the collapse of a belt of tho crust along 
faults and tensional fractures connected with the 
pressure of South America westward against the 
Andes 


Cylinders for the Storage and Transport of Gases 1 


rpHE publication of tho third and fourth reports 
of the Gas Cylinders Research Committee of the 
Department of Scientific and Industrial Research 
completes the work of that Committee The first 
report dealt with ordinary commercial cylinders for 
permanent gases, the seoond with the periodical heat 
treatment of carbon steel cylinders, and recommended 
that such cylinders should be made of 0 45 per cent 
carbon Bteel as an alternative to the 0 25 per cent 
carbon steel approved in 1895, whereby the working 
stress in the cylinders would bo raised from 8 to 10 
tons per square inch, while the weight would be 
reduced by about 20 per cent The first report (see 
Nature, 109, 460, 1922) is now out of print, but a 
revised summary of the recommendations it oontamed 
has been issued lately 

A further reduction of weight to one third of that 
recommended by the 1895 Committee is possible by 
the use of alloy steels This is oalled for in the case 
of cylinders used for medical, aeronautical, and mine 
rescue work, and the question of constructing cylinders 
Of duralumin and alloy steels containing nickel, 
chromium, and molybdenum has been examined by 
the Committee The third report gives details of 
this investigation Commercial and mechanical diffi 
culties rather restricted the scope of the work, and 
alloy steel cylinders alone have been investigated 
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properly The Committee recommends the use of 
nickel chromium molybdenum steel cylinders for the 
storage and transport of ‘ permanent gases, the 
steel to havo the following composition Nickel, 
2 6 per cent chromium, 0 6 per oent , molybdenum, 
0 6 per cent manganese 0 6 per cent , carbon, 
0 3 per cent silicon 0 16 pier cent , sulphur, 0 4 
per oent (max ) and phosphorous, 0 03 per oent 
(max ), and the remainder iron and to have the follow 
ing mechanical properties Ultimate tensile strength, 
55 66 tons pier square inch yield stress, not less 
than 45 tons pier square inch an elongation not less 
than 18 per cent on 2 inoh gauge length Seamless 
and weldless finished cylinders of about 20 oubio 
feet of gas capacity are reqiured to be subjected to 
a hydraulic proof pressure of 2700 lb pier square inch , 
to stand a pressure of 2560 lb pier square inch and 
show no sign of leak, and to withstand the impact of 
an armour piercing bullet (Mark vu P) without burst 
mg when filled with air at a pressure of 1800 lb pier 
square inch The thickness of the cylinder wall for 
cylinders of 4 mch outside diameter must not be less 
than 0 080 inoh, and particles of shale, oil, gnt, 
filings, oto , must be oarefully removed from the 
cylinder They are to be subjected to the hydraulio 
test at least onoe in every two years 
The considerations that are of lmpxirtanoe m the 
oase of oyhnders used for the storage and transport 
of liquefiable gases are radically different from those 
ruling in the oase of permanent gases In the former 
case, so long as the cylinder is not completely filled 
with liquefied gas, the internal pressure is the satura 
tion pressure, and this m general is quite low and 
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increases relatively considerably, but absolutely only 
slightly with ns® of temperature Liquefied gas, 
however, has a relatively high coefficient of thermal 
expansion, and unless a sufficient free space is left in 
filling a cylinder, dangerous pressures may be de 
veloped owing to the cylinder becoming filled with 
liquefied gas on rise of temperature Cylinders for 
the permanent gases are designed on the baas that the 
stresses in a oyhnder wall due to internal pressure are 
limited say, to one quarter of the ultimate strength of 
the material The same basis, applied to cylinders for 
liquefiable gases, would result m the production of oylin 
ders altogether too fragile for commercial purposes 
These considerations and others are set out in 
detail in the very interesting fourth report of the 
Committee The storage and transport of liquefied 
sulphur dioxide, ammonia, chlorine, methyl and ethyl 
chlondes, hydrocyanic acid, phosgene, carbon dioxide, 
nitrous oxide, and othylene are considered Acetylene 
was excluded from the Committee s terms of reference 
It is recommended that cylinders for the transport 
of these gases should be made of seamless tubes of 
carbon steel produced by the acid or basic open hearth 
process and having the following approximate 
composition Carbon, 0 20-0 25 per cent sulphur, 
not exceeding 0 045 per cent phosphorus not 
exceeding 0 045 per cent manganese 0 45 0 75 per 
cent silicon not exceeding 0 2 per cent, and the 


rest iron Alloy steel is not to be used The thick 
ness of the cylinder wall is to be dependent upon the 
maximum internal pressure and the external diameter 
of the cylinder, and formulas for deducing such 
thickness are given in the report After manufacture, 
cylinders are to be heatod uniformly at 860° 890° C 
and allowed to cool in still air 

Filling ratios for various pressures in temperate 
and tropical climates for each of the gases are tabu 
lated Finished cylinders are to be subjected to 
specified tensile and hydraulic stretch and flattening 
tests and are to be provided, as m the case of eylmders 
for containing ‘ permanent ’ poisonous or inflammable 

r as, with completely protected valves which must 
left handed m the oase of cylinders containing 
inflammable gases Hydrooyawc acid must not be 
stored for more than 8 months its puritv must be 
at least 68 per cent and it should be stabilised to 
prevont polymerisation The valves of cylinders for 
storing carbon dioxide may bo fitted with a safety 
device, for example a copper or vulcanite disc forming 
a gas tight joint with the valve seat 

The reports contain valuable appendices relating 
to tests of cylinders the determination of some of 
the physical properties of commercial samples of 
sulphur dioxide, ammoma chlorine methyl chloride, 
carbon dioxide, nitrous oxide ethylene hydrocyanic 
acid, and ethyl chloride 


Vertebrate Fossils from Glacial and Later Deposits in Scotland 1 


rpHE work referred to below is an important contn 
button to our knowledge of the vertebrate fossils 
from the glacial and associated post glacial bods of 
Scotland in the Huntonan Museum, University of 
Glasgow This monograph was planned twenty years 
ago Various causes have contributed to the delay 
in publishing but Prof Gregory and Dr Fthel Currie 
are to be congratulated on finally bringing the work to 
conclusion 

Several eminent specialists have collaborated in 
examining and naming different parts of the collection 
The resulting publication however, is more than a cat* 
logue of fossils Dotailed and cntioal descriptions of 
specimens are first of all given, all the more important 
examples being figured either in the text or on plates 
There follows a senes of notes on the looahties and 
geological horizons of the different occurrences In 
one or two instances the views expressed herein are 
matters of controversy, but the authors have been 
careful to direct attention to other opinions It may 
be noted, for example, that Prof Gregory s belief in 
the marine origin of Boulder Clay is not generally 


1 Monograph* of the Geological Department of the Hunterian Museum, 
Glasgow University 2 The Vertebrate Foe*ll» from the Glacial and 
A undated Post-Glacial Bed* of Scotland In the Hnntorlan Museum 
University of Glasgow, and their Evidence on the Classification ol the 
Scottish Glacial Deposits By Prof J W Gregory snd Dr Ethel D 
Currie pp vl+2fi + 8 pistes (GIssgow Jsckson Wylie and Co , 
London Slmpkln Marshall Ltd 1928 ) 7s 8 d net. 


accepted in Scotland In addition the interpretation 
of the evidence as to the exact position of the Cowdon 
Glen deposits is at variance with that of some other 
ominent Scottish geologists It appears in this con 
nexion that Craig s description of the glacial sequence 
in this locality has been slightly misread Prof 
Gregoiy classes the deposits as Neolithic, but the 
alternative reading would make them older 

The next section of the monograph contains a table 
showing the distribution m time of the characteristic 
Scottish mammal remains, with a proposed correlation 
with the Thames Valley sequence No Scottish mam 
mals earlier than Lower Moustenan are known De 
positB of this age in Scotland are correlated m time with 
the Late Middle Terrace of the Thames Valley, and the 
period of maximum glaciation in both Scotland and 
England It must be noted, however, as the authors 
point out, that vertebrate fossils m the glacial and 
later deposits have been found in very few localities 
in Scotland, and consist only of isolated fragments 
Nothing oocurs corresponding to the rich Pleistocene 
vertebrate faunas of south east England 

The monograph conoludes with a comprehensive 
bibliography We agree with the authors in hoping 
that it* publication will stimulate interest, and 
result m further ohance discoveries being carefully 
recorded and the specimens placed in suitable keeping 


H M Dockyard Schools and Naval Architecture 


M R A W JOHNS concludes a senes of six articles 
in Engineering for Mar 29, on “ The Dockyard 
Schools and the Second School of Naval Architecture," a 
senes which fills in a gap in the history of the Admiralty 
system of training shipwrights and naval architects 
Though all Boards of Admiralty have not been pos 
cessed with equal zeal in such matters, generally speak 
mg the Admiralty has been a pioneer m technical edu 
cation Mr Johns’ articles necessarily present but 
one aspect of their activities, which to day range from 
the training of bandsmen to courses of strategy for 
captains and admirals Only so reoently as Septemtfer 
No 3103, Vol 123] 


1625, Sir W J Berry and Engineer Vice Admiral Sir 
Robert Dixon gave an aooount of the Admiralty 
system of higher education for naval constructors and 
engineers officers to the British Association, and they 
stated that it is no exaggeration to say that during 
the last half oentury nearly aH advances in warship 
design have Been originated by officers who have 
passed through the titfining at Kensington or Green 
wich 

Not only have Admiralty students been responsible 
for advances in warship design, but also many of them 
have become associated with great shipbuilding firms, 
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with Lloyds’ Register, and with foreign navies, while 
nearly all the occupants of the various o hairs of naval 
architecture in Great Britain have been held by men 
whose professional training began in H M Dockyards 
or at one of the schools maintained by the Admiralty 

The dockyard schools at Portsmouth, Devonport, 
Chatham, and elsewhere for the education of appren 
tioes, have a continuous history from 1843 , and 
Mr Johns says they “ may be placed amongst the 
most efficient technical institutions m the country ” 
In the first years of their existence they were inspected 
six times by Canon Moseley, the mathematician, and 
to his suggestions may be traced many of the improve 
ments afterwards made The Sohools of Naval Archi 
tecture were separate institutions, the first (1811- 
1832) and the second ( 1848-1853) being at Portsmouth, 
the tlurd (1864-1873) at South Kensington, the fourth 
and still existing one being founded at Greenwich Royal 
Naval College in 1873 Of the first, Mr Johns gave 
an aooount in Engineering in 1926 , the third was the 
subject of an article by Sir William Smith m the same 
journal m July 1923, and Mr E L Attwood read a 
paper to the Institution of Naval Architects in 1905 on 
the work at Greenwich Sir William White also re 
ferred to the work done at South Kensington and 
Greenwich m a paper read at the jubilee meeting of 
the same body in 1911 

Mr Johns in his articles gives an interesting account 
of the development of the dockyard schools and of the 
Second Sohool of Naval Architecture, otherwise known 
as the Central Mathematical School, and recalls some 
of the important work done by the professors, masters, 
and pupils, suoh as Dr Woolley, Rawson, Sir Edward 
Reed, and Sir Nathaniel Bamaby, the last two of whom 
held the responsible post of Chief Constructor of the 
Navy A reviow of the progress of the various schools 
and of the careers of those who have passed through 
them bears eloquent testimony to what can be accom 
plished by a government department desirous of en 
con raging talent and industry and of obtaining for 
itself and the nation at large, workmen and officers 
with a high standard of professional and technical 
knowledge 


Studies on the Polysaccharides 
’ a meeting of the London Seotion of the Society 
of Chemical Industry on Mar 4, Prof A R 
Ling, director of the British School of Malting and 
Brewing, University of Birmingham, described results 
of recent researches into the structure of starch and 
glycogen, conducted by himself and his collaborators 
In addition to amylose and amylopectin, the two 
main constituents of the starch of potatoes, arrow 
root, eto , the granules obtained from oereals contain 
a third substanoe, amylohemioellulose Amylose and 
amylopectin are hexa amyloses partially estenfied as 
calcium phosphate esters, whilst amylohemioellulose 
is a silicic os ter of amylose Hydrolysis of starch paste 
with barley diastase oonverts amylose quantitatively 
into maltose, whereas amylopectin yields soluble 
ajS hexa amylose, which is resolved in turn by malt 
diastase to various glucose derivatives Amongst 
these are found gluoosido maltose and isomaltose 
Recent study of enzyme action upon these two pro 
ducts has revealed the fact that both possess a link 
ages, and not p linkages as was hitherto supposed 
Prof Ling has also produced evidence to snow that 
if glycogen, a polysaccharide widely disseminated 
through the animal kingdom and found also m fungi 
and in yeast, is not identical with amylopectin, as 
suggested by Pnngsheim, the two compounds are 
certainly very similar Samples of glycogen after 
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hydrolysis by malt diastase gave products which 
could be investigated with the help of the osacone 
reaction Two compounds were isolated, namely, a 
disaooharide and a non reducing sugar The former 
agrees in physioal properties with isomaltose and 
possesses a y (1 4) ring It seems probable that all 
the oxide rings in glycogen and amylopectin are of 
this type and that the conversion of glyoogen into 
lactic acid in the muscles during contraction is best 
explained by assuming that the glucose involved 
possesses the y structure 

The lecture was followed by an acoount by Dr 
F W Norris, of Prof Ling's department, of recent re 
searches on pectin, an important constituent of fruit 
jellies After reviewing earlier work on the subjeot. 
Dr Norris referred to Ehrlioh’s resolution of pectio 
aoid into arabinose, galactose, and tetragalacturomo 
acid In 1925, Nanji, Paton, and Ling proved that 
these substanoes are linked in the proportion of 1 1 4 
as anhydrides in a ring structure, the acid carboxyl 
groups being free An attempt to remove the acid 
groups, m order to produce a hemioellulose, gave an 
unexpected result, the product actually obtained 
being pure galactose galacturomc aoid The adoption 
of the ring or hexagon formula helped to throw some 
light upon the interpretation of analyses of methoxyl 
groups, and it seems probable now that the predomin 
ating unit m soluble peotin is tnmethylpeotio acid, 
which is present in fresh orange juioe Reference w as 
made to recent work by Candlin and Schryver, who 
obtained a hemioellulose by the action of alkali on 
poetic acid Sohryver has suggested a new class 
name — the polyuronides — for allthese compounds 

A wide and interesting field of research has been 
opened up and much remains to be done to dear up 
many existing perplexities 


University and Educational Intelligence 

London — The annual dinner of the fellows of 
University College will be held at the College on 
Tuesday, April 30, in commemoration of the laying 
of the first stone of the College buildings by H R H 
the Duke of Sussex on April 30, 1827 Prof F W 
Oliver, Quain professor of botany in tho University, 
who was elected a fellow of the College so long ago as 
1886, will preside 

The following courses of free public lectures are 
announced at Bedford College for Women, at 
5 15 on April 29 and May I, “Abolishing the 
Arctic,” and “ The Northward Course of Empire,” 
by Dr V Stefansson , at University College, at 5 30 
on April 29, May 7 and 13, “ Geometry a Brief 
Review,” by Prof H F Baker , at University 
College, at 5 15 on April 29 and 30 and May 1, “Drug 
like Actions of Some Food Constituents,” by Prof E 
Mellanby , at University College, at 5 on May 2, 9, 
16, 23, and 30, and June 6, “Speoial Sense Physiology,” 
bv R J Lythgoe , at St Thomas’s Hospital, at 5 on 
May 2, 9, 16, 23, and 30, and June 6, “Dietetios,” by 
Prof S J Cowell , at University College, at 4 on 
May 3 and 10, “ Some of the Sequels of Epidemic 
Encephalitis (Lethargioa),” by Prof A J Hall 


Applications for agricultural scholarships and 
agricultural and vetermaiy research scholarships are 
invited by the Ministry of Agriculture and Fisheries 
Form A 472/T G for tho former and form 900/T G. 
for the latter may be obtained from the Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W 1 The completed forms have to be 
returned by June 15 
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Calendar of Patent Records 

April 22, 1 8*3 — The first patent for a roller skate 
was the English one granted to Robert John Tyers, 
fruiterer of Piccadilly, on April 22, 1823 The skate 
had a single line of wheels or rollers, whioh either 
were of graduated diameter or were so fitted that their 
lower edges lay on the line of a circle 

April 23, 1784 —The well known oabinet lock of 
Joseph Bramah— the first of the revolving barrel 
type — was patented on April 23, 1784, and remains 
unaltered to the present day It was one of the first 
to give real security against being opened by a false 
key, but that it, like most locks, could be picked by 
an expert was proved when the American A C Hobbs 
took up Messrs Bramah’s challenge in 1861 and 
succeeded m opening the lock, though only after 
83 hours’ work 

April 23, 1793 — Sir Samuel Bentharn — a brother 
of Jeremy — is one of the most noted of English 
inventors His many inventions, not all of wnich 
were patented, cover a wide field, but moat of his 
important work was done in connexion with the naval 
dockyards, where he introduced reforms not only m 
the methods of shipbuilding but also in office and 
workshop administration and practice His most 
famous patent is No 1981, dated April 23, 1793, the 
specification of which is a valuable treatise on the appli 
cation of machinery to the working of wood and metal 

April 23, 1884 — April 23, 1884, is tho date of Sir 
Charles ParHOns’ patents for the steam turbine The 
engine was first used for driving dynamos in electricity 
works, where withui a few years its use decreased the 
coal consumption by one half The first application 
to steamships was in the Turbtnta, which was built 
in 1894 and attained a speed of more than 32 knots 
The engine of the Turbmia is now m the Science 
Museum 

April 25, 1793 — On April 26, 1793, there was 
granted to Captain Joseph Huddart a patent for his 
new method of making rope cable, in which all the 
yams sire disposed m concentric cylindrical layers 
about a centre yam, an arrangement designed to give 
a more equable distribution of strain upon tho yam 

April 25, 1863 — Linoleum — both the material and 
the word — was the invention of Frederick Walton, 
who made his first application for a patent for the 
new floor doth on April 26, 1863 There has been 
little change in the process of manufacture since its 
first commercial production at Staines 

April 26, 1814 - The sewing machine did not 
become commercially successful until Elias Howe’s 
United States patent of 1840, but there wore several 
prior inventors who can claim consideration One of 
these ts Josef Modersperger, of Vienna, who applied 
to the Emperor Francis I for an Austrian patent for 
a sewing machine on April 26, 1814 A [latent for 
six years was granted to him early m the following 
year, but the machine was never put into practical 
use Madersperger’s original model was shown at a 
meeting of the Nied Osterreichischer Gewerbe 
Verein m 1840 and seoured for the inventor the 
society’s medal, but in spite of this recognition 
Madersperger died in extreme poverty The model 
is now m the Techmoal Museum at Vienna 

April 27, 1879 — Electricity was first Used for 
lighting railway carnages by tho London, Brighton, and 
South Coast Railway, which in 1881 fitted up a Pull 
man car with an accumulator installation A system 
employing a belt driven dynamo on one of the carnages 
for supplying current to Geissler tubes throughout the 
tram bad, however, been patented in Germany by 
E Hinkefuss and Gustav Weeel, engineers of Breslab, 
on April 27, 1879 
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Societies and Academies 

London 

Geological Society, Mar 20 Sir Douglas Mawson 

Some South Australian algal limestones in process of 
formation A record of tin ee different types of lime 
stone, now actually in process of formation under the 
influence of plant growth, occurring in tho south 
eastern region of South Australia In each of the 
localities examined, whether inundated m winter only 
or permanently uumdated, the formation of limestone 
is being determined by bluo green alg® - Arthur W 
Groves Ihe unroofing of the Dartmoor granite, and 
an outline of the distribution of its detritus in the 
sediments of southern England A systematic outline 
niineralogical survey has been made of the sediments 
of southern England, from the base of the Permian 
m Devon (Watcombe flay) up to the Lenham Beds 
of the North Downs Tho minor intrusions above the 
granite were being rapidly eroded m Permo lriassio 
times, but thore is no evidence of the actual granite 
being exposed at that period No proof has been ob 
tamed of direct derivation of detritus tram the Dartmoor 
granite in the Jurassic rocks Ihe earliest evidence 
of the exposure of the granite is m late Wealden times 
Throughout Up[ier Cretaieous times — particularly 
during the Solbomian epoch -the Dartmoor granite 
contributed enormous quantities of detritus to the 
sediments of southern England, reaching as far afield 
as Kent and Oxfordshire, and perhaps farther Tho 
Cornish Pliocene was largely derived from the Cornish 
granites The fit Keveme outlier is mainly derived 
from the Falmouth and Bodmin masses, and yields 
no evidence of Dartmoor detritus A number of new 
occurrences of dumortierite are recorded 

Society of Public Analysts, April 3 — L H Lampitt, 
E B Hughes, and H S Rooke Furfural and diastase 
in heated honey Modifications of Fiehe a test and 
the aniline acetate test for furfural have been devised 
If honoy gives pronounced reactions with both of 
these tests it is probably adulterated, unless thore is 
evidence that it has been strongly heated isuch 
honey has usually been found to be caramelised and 
unfit for use Honey contains two diastatic enzymes, 
for it reacts with starch, yielding both dextrtns and 
reducing sugars If it ih heated above 86° C its 
diastatio activity is very rapidly destroyed — J W 
Haigh Johnson Further notes on methods of sewage 
and water analysis , anti oxidation and stabilisation 
of pollution Comparative results on river waters 
have shown that the Graph Standard method is much 
to be preferred to the Royal Commission’s test Three 
main types of biological oxidation curves are recog 
nisable for polluted liquids (1) Unstable type, char 
acterised by very rapid, fairly uniform absorption of 
not more than five days’ duration, followed by (2) 
semi stable type, having greatly dwunished but very 
uniform oxidation rate, of indefinite duration, until 
(3) nitrification supervenes Drone one thirds to two 
thirds of the chemically determined organic matter is 
recovered from sewage during purification without 
any appreciable absorption of oxygen The effect of 
oxygen is apparently to oxidise unstable substances, 
whilst semi stable substanc es are stabilised and pre 
cipitated as a relatively non oxygen absorbing mud 
of increasing stability — B J F Dorrington and A M 
Ward Potassium cyanate as a reagent for the de 
teotion of cobalt Potassium cyanate reaots with 
cobalt to form a blue oomplex The test, which is 
most sensitive when the reagent is used in alcoholic 
solution, will detect cobalt in a one hundredth molar 
solution of cobalt nitrate 
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Edinburgh 

Royal Society, Mar 4 — Han* Pmbram Quanta 
in biology The movements of cold blooded animals 
follow van ’t Hoff's law , so also do many other pro 
cesses of the living organism It is suggested that the 
dissociation of ultimate particles to which the char 
acteristios of life are attached is responsible for the 
exhibition of this phenomenon A statistical concep 
tion which accounts for the decrease of the tempera 
tufe coefficient with the raising of the temperature is 
developed Przibram’a work on the discontinuous 
growth of the Mantuleo and the conclusions of Koltzoff 
and Heidonham lead to an attempt to mtroduce a 
more systematic notion of fundamental quanta in 
biology 

Paris 

Academy of Science*, Mar 11 — R Bourgeois Con 
cerrung the programme of the expedition organised 
by the Bureau des Longitudes for the observation of 
the total eclipse of the sun of May 9, 1929 The 
station chosen for the observatory is the island of 
Bai Kan an outline of the scheme of observations 
proposed is detailed — Jules Richard was elected 
comepondant for the Section of Geography and 
Navigation m the place of the late Roald Amundsen 
— Jacob Addition to the note “The application of 
the generalised integrals of Fourier to the calculus 
of probabilities ” A Th Mailofl An application of 
the theorem of Eiscnhart —Bertrand Gambler Im 
aginary deformations of real surfaces cyclic systems 
— Marcel Vasseur The relations between the two 
focal sheets of a rectilinear congruence — C Popovici 
Functional equations and their parallelism with differ 
ential equations ~ Georges Giraud The solubility of 
the generalised problem of Dirichlet - — Georges Calu- 
gariano The calculation of the M exceptional values 
of integral functions of finite order — Victor Vtlcovici 
Generalisation of the theorem of Koenig — Benjamin 
Jekhowsky Calculation concerning the positions of 
the minor planets — L d’Azambuja The structure 
of the solar chromosphere L Dnencourt The choice 
of the projection to be adopted for acnal navigation 
maps — Vasilesco Karpen Demonstration of the re 
lations of Maxwell Clausius and of Clapyron — S Pifla 
de Rubles The arc spectrum of samarium Measure 
meats made at the normal pressure between 3100 A 
and 2750 A — Jean Savard The ultra violet absorp 
tion spectra of the ortho , meta , and para cresols — 
G Jausseran The evolution of the latent image 
The relations between the density of the image and 
the tune elapsed between the exposure and the de 
velopment are shown graphically The effects of the 
evolution of the latent image are considerable and 
must be taken into account in the photographic 
comparison of two non simultaneous luminous in 
tensities — G Athanaslu The inversion of the photo 
voltaic effect by the OH and H ions — Eugtne Cornec 
and Henri Krombach The ternary system water, 
sodium nitrate, potassium nitrate This system has 
been studiod through a wide range of temperatures 
a general outline of the results is given — Horacio 
Damianovitch The action of helium uixm platinum 
The product obtainod by the action of helium upon 
platinum under the influence of a moderate electric 
discharge at low pressures presents properties clearly 
distinct from those of the metal itself, and it retains 
helium in a fairly stable form — Ed Bayle and L 
Amy The estimation of the hydrofluosilioio aruon 
and that of fluorine in general —Marcel Godchot and 
Mile Cauquil The methylation of cycloheptanone 
This ketone, treated with sodium amide and methyl 
iodide, gives rise to o, a dimethyl cycloheptanone and 
an a methylcycloheptanone, the first being formed m 
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relatively small quantity — M Battegay, H Buaer, 
and E Schlager A crystallised aoetm and diglycide 
R Cornubert and Ch Borrel Contribution to the 
study of the ketonio function — Mile E Jdrdmlna and 
P Fallot The presence of a variety of jumilhte in 
the neighbourhood of Calasparra (Province of Murcia) 
Alberto Betim The theory of Wegener m the light 
of some geological observations oonoeming Brazil — 
G Baeckeroot The extension of the Purre de Stonne 
in the Grand Duchy of Luxemburg — Albert Michel 
Livy The existence of a level characterised by 
touohstones with Radiolana at the base of the marine 
Carboniferous, in le Morvan — M Couvreur The 
general structure of the shells of gastropods — C E 
Brazier Actinometnc data for the region of Pans 
from measurements made at the Observatory of Pare 
Saint Maur The average quantity of heat received 
in one year by one square centunetre of the earth’s 
surface m the climate of Paris is 93 large calories — 
Marcel Mascri New remarks on the fixation of the 
chondnomo of the plant cell — Gullllermond New 
observations on the vital coloration by neutral red 
■n plant cells — Georges Montandon An ape of 
anthropoid appearance in South America — Ph Joyet- 
Larergne The relations between metabolism and 
cytoplasmic sexualisation — Raymond-Hamet Tro 
pine and atropine — Reni Hazard and Michel Polon- 
ovski The rftle of the tertiary amine function m the 
dipiperidine nucleus —Raymond Poisson Paracoreo 
myc.ee Thaxterx, a parasite of Slenoconxa protruea — 
F Diinert and P Etnllard The sterilisation of water 
by chlorine The experiments described are opposed 
to the view that the sterilisation of contaminated 
water is due to an abiotic radiation, but are in agroe 
ment with the older hypothesis of direct action of the 
chlorine on the micro organism 

Geneva 

Society of Phydcs and Natural History, leb 7 — 
Ed Pareja* Geological observations m Corsica 
(1) The Razzo Bianco near Venaco The alpine 
dynamic metamorphism has determined in the lime 
stone elements of the base of the nummulitio conglo 
merates of Venaco a fibrous texture of the calcite, and 
this is again met with in the limestones of Razzo 
Bianco The latter must therefore have been mar 
morised during the Tertiary Alpine paroxysm A 
later and weaker thrust has earned the Razzo Bianco 
limestones on to the granite — R Wavre A new 
method in geodesy The author shows that, starting 
with a method that he has given in his earlier com 
mumcations, some important classical results of higher 
geodesy can be co ord mated and new results obtained 
This method consists essentially in employing a 
development in a convergent senes where Laplace and 
Poincard made use of a divergent development 
Hence the method conforms to the desideratum 
formulated by Tisserand The exact formula for the 
flattening is also given by M Wavre — W Schopfer 
Theoretical remarks on the question of the meta- 
bolism of the sexes The author examines the old 
theory of the metabolism of the sexes ( 9 anabolism 
and catabolism) , he shows that if, when expressed 
too ngidly, it appears inexact, nevertheless modem 
researches give it some experimental support The 
sexual metabolic differences occur even m the Mucor 
ineee, where the morphological differentiation of the 
sexes is scarcely noticeable 

Vienna 

Academy of Sciences, Jan 17 — A Zinke and N 
Schniderschltsch Researches on perylene and its 
derivatives (22) — A Pischinger and D Boerner- 
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Pstxelt The saroosome problem When the surviv 
mg thorax muscle of insects was observed fresh, there 
was no trace of granulations until Ringer’s solution 
was run under the cover glass But all sections of 
fixed insect thorax muscles showed saroosomes — H 
Hahn The integral concept — K Menger (1) The 
new definition of arc length — (2) A further general 
isation of the concept of length 

Jan 24 — A Tornquist The penmagmatio lead 
copper silver zinc ore deposits from Offberg in the 
Remschnigg — L Kober The Salzberg of Hallstatt 

Washington, D C 

National Academy of Science* ( Proc , Vol 16, No 1, 
Jan 16) — Arthur G Scroggle and George L Clark 
The crystal structure of anhydrous silicotungstic acid 
and related compounds, and their probahle molecular 
formulae Acids with 7, 8, and 10 tungsten atoms have 
been isolated Those with 8, 10, and 12 tungsten 
atoms crystallise as body centred cubes, there being a 
oentral stabilising SiO^ group — Wilder D Bancroft 
and H L Davis Binary solutions of consolute 
liquids — Herbert J Brennen A new equation of state 
A mathematical development of van der Waals’ equa 
tion — Duncan A Maclnnes and Irving A Cowper- 
thwaite The effect of diffusion at a moving boundary 
between two solutions of electrolytes In measuring 
the transfer number of an electrolyte by tuning the 
moving boundaries, interrupting the current for 
periods up to 30 min has no effect on the results 
The boundary fades away, but gradually reappears on 
switching on the current Diffusion occurs, but the 
potential gradient set up quickly restores the sharp 
boundary —Carl Baru* Adiabatic expansion m case 
of vanishing increments — Paul S Bauer The condi 
tion of self osoillation of a general tnode system A 
mathematical discussion —Benedict Caasen On tho 
symmetty of protonic wave functions — W Uyter- 
hoeven Positive ion currents in the positive column 
of tho glow discharge in the noble gases — E L Kinaey 
Note on the D line excitation by the green sodium 
band and the dissociation potential of sodium vapour 
(see Nature, June 9, 1928, p 904) — Einar Hille and 
J D Tamarkin On the summability of Fourier senes 
(Second note) — H S Vandiver Summary of results 
and proof concerning Fermat’s last theorem (Third 
paper) — Dietrich C Smith The direct effect of tern 
perature changes upon the melanphores of the lizard 
Anolts equestns Between 8° and 43° C their be 
haviour in isolated pieces of skin is controlled by 
illumination Outside theee limits, cold generally 
produces ‘ expansion,’ and further heat ‘ contraction,’ 
independently of illumination — Henry B Ward 
Further studies on the influence of a power dam m 
modifying conditions affecting the migration of the 
salmon Sookeye salmon migrating up the Baker 
River seem to avoid the fish ladder provided at the 
dam, possibly owing to some bad quality of the water 
The down stream movement of young sockeyee seems 
to be decreasing , they may be forming a physiologi 
cally landlocked race m the artificial lake caused by 
the power dam — David I Macht Pharmacological 
synergism of stereoisomers When the effect of a 
combination of two or more drugs is different from 
the added effects of the separate drugs, this is termed 
synergism Many drugs show the effect The differ 
ent optical forms of nicotine, epmephnn, camphor, 
hyoscyamin, hyoscin, quinin, and omohonm were 
tested Generally the combination of an optical pair 
gives a much greater effect than either separately 
If animal or plant cells have reoeptor groups of a 
l©vo and dextro type, mixtures of optical pairs have < 
two points of attack, thus accounting for the effect. 
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The Smithsonian Institution and 
Scientific Education 

S INCE the last Report of the Smithsonian 
Institution was published, a new secretary, 
Dr Charles G Abbot, Director of the Astrophysical 
Observatory, has been appointed, and the Report 
to June 30, 1928, appears over his signature It is 
impossible in these columns to mention, far less to 
do justice to, the manifold activities of this wonder 
ful institution, with its great museums of science 
and of art, its zoological park, its astronomical 
observatory and its international exchange service 
But the new secretary, in virtue of his appoint 
ment has felt it to be his duty to make a wide 
survey of the activities of the Smithsonian,” m 
order to gam some knowledge of the most effective 
ways in which it may advance the mission of its 
founder, James Smithson, for the increase and 
diffusion of knowledge amongst men ’ 

Dr Abbots conclusions arc of great interest, 
and since they are of general application, deserve 
wide attention He points out that, to the casual 
observer, it may appear that the most important 
function of the Smithsonian ib the administration of 
the national museum, art galleries, and zoological 
park confided to its direction Ihe educational 
value of these is great, but a closer analysis would 
show that their influence is largely confined to 
the neighbouring States, and that a lessening of 
influence, whioh increases rapidly with distance, 
affects more distant States and foreign countries 
On the other hand, to be contrasted with this 
relatively local influence, is the wider reach of the 
International Exchange Service, as associated with 
the publications of the Institution Reviewing the 
whole field, Dr Abbot is led to the conclusion that 
the care of the public exhibits, educational and 
interesting though they are, is after all not the 
greatest duty of the Smitheoman Institution In 
his view its mam services to science are 

In the collection of new specimens, which the 
passage of a few more years might prevent for 
ever , m the Btudy of existing national collections 
to unlock the treasures of knowledge which they 
certainly contain , in the promotion of researches 
growing out of our expert experience in the field 
of radiation , in the publication of knowledge in 
both technical and popular forms , and in the wide 
diffusion of knowledge through exchanges and 
correspondence in all these lines, activities entirely 
suited to the genius and situation of the Smith 
soman, whioh m their world wide application and 
future promise, outrank m value the more looal 
influence of the public exhibitions ” 

The one thing that is lacking to promote these 
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researches on the scale they deserve is-, the im- 
pecunious institutes of Britain will learn with a 
shook of sympathy, lack of adequate means 

Put broadly, Dr Abbot’s view rather sounds 
like pitting against one another the advance of 
technical knowledge and the scientific education 
of the people, the latter of whioh is bound in the 
end to be more looal in its development, since 
the less educated a person may be the more he 
must depend on sense impressions and the less 
on the mental stimulus of the written word , and 
the Smithsonian plumps heavily for the former 
Now we are not convinced that the contrast is a 
necessary one, since if both the scientific education 
of the people and the advance of technical scientific 
knowledge are essential, it can scarcely be said that 
one is of more value than the other Both are 
neoessary ingredients in the sum of scientific 
advancement 

If scienoe is to mako the progress it deserves, it 
must be upon the basis of a wide sympathy and 
understanding amongst the plain men of the earth 
At the lowest terms of this compact, research can 
obtain the adequate funds which the Smithsonian 
and every other scientific institution longs for, 
only when the public has grasped the vital import- 
ance of scientific results so thoroughly that it 
compels the disbursement for such purposes of the 
State funds which it itself contributes In other 
words, in these democratic days, the adequate 
prosecution of research is inextricably bound up 
with the scientific education of the people 


Science and Humanism 

T HE neglect of science by historians, and the 
misunderstanding of its service by represents 
tives of labour, are familiar to most readers of 
Natttbb The new review The Realist, to which 
reference was made m our issue of Apnl 6, p 640, 
contains two contributions dealing respectively 
with these subjects — one by Dr Singer on scien- 
tific humanism and the other by Mr John Gibson 
on the relations of labour and scienoe Both de- 
scribe from different points of view a state of 
things whioh our readers would wish to alter 
both resolve themselves ultimately into a question 
of education 

Dr Singer starts with the astounding fact, often 
commented on in these columns, that our accus- 
tomed books on history, even such monumental 
works as the “ Cambridge Modem History,” 
ignore, for the most part completely, the rdle 
played by scienoe in the histone process As he 
No 3104, Von 123] 


says — and it is a new way of putting it — “ Had it 
so fallen out that Galileo and Kepler, Newton and 
Lavoisier and Darwin had been Persians, Turks, 
Indians, and Russians instead of Italians, Germans, 
Frenchmen, and Englishmen, it is very oertam that 
the face of the civilised world would have been 
quite different from what it is Yet suoh names 
are wellmgh ignored m ordinary works of history ” 
The ‘ ordinary ’ historian, when charged with this, 
says either that history is past politics, or how men 
have come to live together more or less peacefully 
m States, or, if he does not subscribe to this narrow 
and exploded heresy, that he does not know about 
science and thinks it better to leave it to those who 
do The latter argument, however, is not appli- 
cable to such a work as the “ Cambridge Modem 
History,” which is a composite production and 
might just as well contain chapters on scienoe as 
it does certain chapters on literature 

The right solution is one which will take years of 
philosophic thinking to achieve, namely, what is 
the place which science has taken in building up 
the social structure which is, as most of the his- 
torians now porcoivo, the proper subject of history 
Dr Singer therefore seems to us perfectly right in 
laying more stress on the mtroduction of science 
in its proper place m the presentation of general 
history than on the elaboration of the historic side 
in the teaching of science, though that also is a 
good thing 

The article by Mr Gibson, on scienoe and labour, 
is more depressing and raises another educational 
question of a wider kmd Mr Gibson notes the 
almost complete absenoe of any knowledge or 
interest in science among the workmen whom he 
has met, and also finds dread and opposition to the 
spread of machinery as displacing the human 
worker He is probably generalising from the 
class of workmen — those m the building trades — 
who suffer most immediately from the mtroduo 
tion of new machines and have the least turn for 
mechanics The picture would not be so blaok if 
it were painted of any branch of thd engineers 
So far as the educational question is concerned, 
it should be easier rather than more difficult to 
imbue the young workman with some knowledge 
and interest m scienoe than his more lettered 
fellow scholar who gives so much tune to literature 
and the study of the dead languages The boy 
who goes to a technical or a central school with an 
industrial bias— and these plaoee are growing — 
has a gqod opportunity of approaching scienoe at 
least on the practical side, and Mr Gibson’s 
account of the young man of to-day who does all 
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the needed repairs to his motor bioyole or his 
wireless set, inspires one with some hope It is, 
of oonrse, precisely by that ohannel that the 
intelligent teacher of scienoe will approach the 
theoretical basis 

On the question of the displacement of the man 
by the machine, Mr Gibson is dealing with a 
problem of social and eoonomio organisation which 
has been with us all through the Industrial Revolu 
tion It cannot be said that we have dealt with it 
very wisely or successfully, and yet we are all 
agreed that operations whioh can be as efficiently 
performed by a machme should, in the interest 
alike of production and the producer, be so done 
Every displacement however, should be acoom 
panied by careful provision for the displaced The 
social raxaon d'ktre of the machme is that it frees 
the human agent for other work, either in the 
further conquest of Nature or the development of 
his own faculties 

Srinivasa Ramanujan 

Collected Papers of Snnxvasa Ramanujan Edited 
by G H Hardy, P V Seshu Aiyar and B M 
Wilson Pp xxxvi + 355 (Cambridge At the 
University Press, 1927 ) 30s net 

R AMANUJAN was bom m India in December 
1887, came to Trinity College, Cambridge, m 
April 1914, was ill from May 1917 onwards, returned 
to India m February 1919, and died m April 1920 
He was a fellow of Trinity and a fellow of the 
Royal Society 

Ramanujan had no university education, and 
worked unaided m India until he was twenty seven 
years of age When he was sixteen he came by 
chance upon a copy of Carr’s “ Synopsis of Mathe 
matics ”, and this book, now sure of an immortality 
its author can scarcely have dreamt of, woke him 
quite suddenly to full activity A study of its 
contents is indispensable to any considered verdict 
upon Ramanujan It gives a very full account of 
the purely formal side of the integral oaloulus, con 
taming, for example, Parseval’s formula, Fourier’s 
repeated integral, and other * inversion formulae ’ 
There is also a section on the transformation of 
power senes into continued fractions Ramannjan 
somehow acquired also an effectively complete 
knowledge of the formal side of the theory of 
elliptic functions (not m Carr) The matter is 
obscure, but this, together with what is to be 
found m, say, Chrystal’s “ Algebra ”, seems to have 
been his complete equipment m analysis and theory 
of numbers It is at least certain that he kntw 
No 3104, Vol 123] 


nothing of operations with divergent senes or of 
work on the distnbution of prunes Above all, he 
was totally ignorant of Cauchy’s theorem and 
complex funotion theory 

The work he published during his Indian penod 
did not represent his best ideas, which he was 
probably unable to expound to the satisfaction of 
editors In the beginning of 1914, however, a 
letter from Ramanujan to Mr Hardy (then at 
Tnnity, Carabndge) gave unmistakable evidenoe of 
his powers, and he was brought to Trinity, where 
he had three years of health and activity 

I do not propose to discuss here m detail the work 
for which Ramanujan is solely responsible (a very 
interesting estimate is given by Prof Hardy, 
p xxxiv) If we leave out of account for the 
moment a famous paper written m collaboration 
with Hardy, his definite contributions to matho 
matics, substantial and original as they are, miut, 
I think, take second place in general interest to 
the romance of his life and mathematical career, 
his unusual psychology, and, above all to the 
fascinating problem of how great a mathematician 
he might have become m more fortunate oircum 
stances In saying this, of course, I am adopting 
the highest possible standard but no other is 
appropriate 

Ramanujan s great gift is a formal one , he 
dealt m ‘ formulae ’ As a specimen we may take 
the following (whioh no one can ever resist quoting) 
If p(n) ie the number of ways of expressing n as a 
sura of positive integers ( partitions of n ') then 
p(4) +p(9)x +p(14)x* +jp(19)** + 

. ,{( l-S»)(l-x 10 )(l-S») J» 

{(1-*)(1 -**)(1-**) }• 

The great day of formulae however, is over No 
one, if we are again to take the highest point of view, 
seems able to discover a radically new type, though 
Ramanujan comes near it in his work on partition 
series A hundred years or bo ago his powers 
would have had ample scope Discoveries alter 
the general mathematical atmosphere and have 
very remote effects, and we are not prone to attach 
great weight to rediscoveries, however independent 
they seem How much are we to allow for this , 
how great a mathematician might Ramanujan 
have been 100 or 150 years ago , what would have 
happened if he had come into touoh with Euler at 
the right moment 1 How much does lack of 
education matter ? Was it formul® or nothing, or 
did he develop in the direction he did only because 
of Carr’s book — after all, he learned later to do 
new things well, and at an age mature for an 
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Indian ? Such are the problems Ramanujan 
raises , and everyone has now the material to judge 
them The letters and the lists of results an- 
nounced without proof are the most valuable 
evidence , indeed, they suggest that the ‘ note- 
books ’ would give an even more definite picture 
of the essential Ramanujan, and it is very much 
to be hoped that the editor’s project of publishing 
them »n extenso will eventually be carried out 

Carr’s book quite plainly gave Ramanujan both 
a general direction and the germs of many of his 
most elaborate developments But even with these 
partly derivative results one is impressed by his 
extraordinary profusion, variety, and power There 
is scarcely a field of formulae that he has notennohed, 
and m which he has not revealed unsuspected 
possibilities The beauty and singularity of his 
results are entirely uncanny Are thoy odder than 
one would expect things selected for oddity to be 1 
The moral seems to be that we never expect enough , 
the reader at any rate experiences perpetual 
shocks of delighted surprise Prof Watson and 
Mr Preece have begun the heroic task of working 
through tho improved statements , some of their 
solutions have appeared recently in the Journal of 
the London Mathematical Society, and these strongly 
encourage the opinion that a complete analysis of 
his note books will prove vory well worth while 

There can, however, be little doubt that the 
results showing the most unmistakable originality 
and the deepest insight are those on the distribution 
of primes (see pp xxn xxv, xxvu, 351, 352) The 
problems here are not m origin formal at all , they 
concern approximative formula for such things as 
the number of primes, or of integers expressible as 
the sum of two squares, less than a large number 
x , and the determination of the order of the errors 
is a major part of the theory The subject has a 
subtle function theory side , it was inevitable that 
Ramanujan should fail here, and that his methods 
should lead him astray , he predicts the approxima 
tive formula, but is quite wrong about the orders 
of the errors These problems tax the last re 
sources of analysis, took more than a hundred years 
to solve, and wore not solved at all before 1890 , 
Ramanujan could not possibly have achieved 
complete success What he did was to perceive 
that an attack on the problems could at least be 
begun on the formal side, and to reach a point at 
which the main results became plausible The 
formulae do not in the least he on the surface, and 
his achievement, taken as a whole, is quite extra- 
ordinary 

If Carr’s book gave Ramanujan direction, it had 
No 3104, Vot- 123] 


at least nothing to do with his methods, the most 
important of which were completely original His 
intuition worked in analogies, sometimes very 
remote, and to an astonishing extent by empirical 
induction from particular numerical cases Lack- 
ing Cauchy’s theorem, he naturally dealt much in 
transformations and inversions of order of double 
integrals But his most important weapon seems 
to have been a highly elaborate technique of trans 
formation by means of divergent series and integrals 
He had no strict logical justification for his opera 
tions He was not interested in ngour, which for 
that matter is of secondary importance in analysis, 
and can be supphed, given the real idea, by any 
competent professional The clear cut idea of 
what is meant by a proof, nowadays so familiar 
as to be taken for granted, he perhaps did not 
possess at all If a significant piece of reasoning 
occurred somewhere, and the total mixture of 
evidence and intuition gave him certainty, he 
looked no further It is a minor indication of his 
quality that he can never have mused Cauchy’s 
theorem With it he would have arrived more 
rapidly and conveniently at some of his results, 
but his own methods enabled him to survey the 
field with an equal comprehensiveness and as sure 
a grasp 

I must say something finally of the paper on 
partitions (pp 276 309), written jointly with Hardy 
Tho number p(«) of partitions of n increases rapidly 
with n , thus 

p(200) =3972999029388 

The authors show that p{n) is tho integer nearest to 

(!) 

where A,(») the sum being over p’s 

prime to q and less than it, u M is a certain 24 
root of unity, v is of the order of y/n, and 

H n ) ~£ n (exp{CV(n - A)/?}), C = *V(*) 

We may take r=4 when » = 100 For n =200 we 
may take v=5 , five terms of the senes (1) prediot 
the correct value of p(200) We may always take 
v - ay/n (or rather the nearest integer), where o is 
any positive constant, provided n exceeds a value 
nja) depending only on a 

The reader does not need to be told that this is 
a very astonishing theorem, and he will readily 
believe that the methods by which it was established 
involve a new and important principle, which has 
been found very powerful and fruitful in other 
fields The story erf the theorem is a romantic one 
(To do justice to it I must infringe a bttle the rules 
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about collaborations I therefore add that Prof 
Hardy confirms and permits my statements of 
bare fact ) One of Ramanujan’s Indian con 
jeotures was that the first term of (1) was a very 
good approximation to p(n) this was established 
without great difficulty At this stage the n - 
was represented by a plain n — the distinction is 
irrelevant From this point the real attack begins 
The next step in development, not a very great one, 
was to treat (1) as an asymptotic ’ senes, of which 
a fixed number of terms (eg v - 4) were to be taken, 
with an error of the order of the next term 

From now to the very end Ramanujan always 
insisted that muoh more was true than had yet 
been established there must be a formula with 
error 0(1 ) ” This was his most important con 
tnbution , it was both absolutely essential and 
most extraordinary A severe numerical test was 
now made, which elicited the astonishing facts 
about p(100) and p(200) Then v was made a 
function of n this was a very great step, and in 
volved new and deep funotion theory methods that 
Ramanujan obviously oould not have discovered 
by himself The complete theorem thus emerged 
The solution of the final difficulty was probably 
impossible, however, without one more contribution 
from Ramanujan, this time a perfectly characteristic 
one As if its analytical difficulties wore not enough 
the theorem was entrenched also behind almost lm 
pregnable defences of a purely formal kind The 
form of the function (n) is a kind of indivisible 
unit among many asymptotically equivalent forms 
it is essential to select exactly the right one Unless 
this is done at the outset, and the - A (to say 
nothing of the d/dn) is an extraordinary stroke of 
formal genius, the oomplete result can never come 
into the picture at all There is indeed, more than 
a touch of real mystery If only we knew there was 
a formula with error 0(1), we might be forced to 
the correct form of But why was Ramanujan 
so certain there was one ? Theoretical insight, to be 
the explanation, had to be of an order scarcely to 
be credited Yet it is hard to see what numerical 
instances could have been available to suggest so 
strong a result and unless the form of were 
known already, no numerical evidence could suggest 
anything of the kmd — there seems no escape, at 
least, from the conclusion that the discovery of the 
correct form was a single stroke of insight We 
owe the theorem to a singularly happy collaboration 
of two men, of quite unlike gifts, m which each 
contributed the best, most characteristic, and most 
fortunate work that was in him Ramanujan’s 
genius did have this one opportunity worthy of ft 
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The volume contains a biography by the second 
of the editors, and the obituary notice by Prof 
Hardy These give a vivid picture of Ramanujan’s 
interesting and attractive personality The mathe 
matioal editors have done them work most ad- 
mirably It is very unobtrusive the reader is 
told what he wants to know at exactly the right 
moment and more thought and bibliographical 
research must have gone into jt than he is likely 
to suspect J E Littlewood 

Filterable Viruses 

Filterable Viruses By Harold L A noss, Jacques 
J Bronfenbronner, Alexis Carrel, Edmund V 
Cowdry, Rudolf W Glaser, Ernest W Good 
pasture, Louis 0 Kunkel, Stuart Mudd, Peter 
K Olitsky, Thomas M Rivers Edited by 
Thomas M Rivers Pp ix+428 + 15 plates 
(London Bailli&re, Tindall and Cox, 1928 ) 
34s net 

TIVHE nature of virus still eludes precise de 
-L fimtion No one knows exactly what it is, 
and none of the hypotheses covers all the apparent 
faots without a certain amount of artificial strain 
ing At one extreme there is the conception that 
a virus is a parasite, something analogous in a 
general way, though not necessanly closely similar 
to a bacterium or a protozoon, with properties 
appropriate to its very Bmall size It is odd, 
though, if this is so, that no saprophytic virus is 
known We can imagine a pathogenic bacterium 
arising by some process of adaptation from the 
many similar saprophytes existing everywhere m 
Nature, but the viruses are always associated with 
living oells and have never been certainly known to 
multiply m their absence At the other extreme 
are those who look upon them as derivatives of the 
cells with whioh they are associated, possibly par 
ticulate but not living individual organisms The 
difficulty m this view is to explain the transmissi 
bility, the remarkable power of multiplication or 
increase, and the specificity revealed by serological 
reactions 

Midway between these extremes oome thpse who, 
like Boyoott, regard viruses as an order of being 
neither wholly alive nor wholly dead, but with some 
of the properties of both states or, like Woilman, 
look upon them as altered detachable genes, 
capable of leaving their oells of origin and entering 
other similar cells, an intriguing combination of 
infection and heredity The parasitic conception, 
however, is f a convenient working hypothesis 
Nothing certamlv disproves it, and it will probably 
R L 
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oontinue to hold the field until there is -conclusive 
evidence of the origin of a virus de novo, as is 
already suggested by the work on bacteriophage 
and the filterable tumours 

Animal pathologists lay great stress on filter 
ability as an important character, and so no doubt 
it is when it occurs But its present importance 
is perhaps chiefly a historical residue Even m 
animal virus diseases it is not a constant character, 
and the plant pathologist attaches little import 
ance to it, even m diagnosis, since most of the virus 
diseases of plants are not transmissible by ex 
traoted juice, whether filtered or not It is 
possible that it may come to have a real importance 
as a means of distinguishing viruses which can be 
detached from their cells without loss of character 
from those which cannot, but this is stdl in the 
future One is glad to see that in the book under 
review the term ' filterable viruses ’ is used in a 
general non committal way to cover all the active 
transmissible agents which produce virus disease 

The present volume is sure of a welcome, and 
deserves it The amount of information that has 
accumulated on the subject of virus diseases since 
Iwanowski showed, thirty seven years ago, that 
tobacco mosaic is filterable, is so enormous that 
even the specialist cannot keep abreast of it all 
It covers so wide a field (mammals, birds, fish, 
plants, insects, even bacteria) and the literature is 
so widely scattered that it is difficult so much as 
to hear of all the papers that appear, and tho col 
lection of the salient facts into a single volume is 
a useful piece of work Even in this volume of 
more than 400 pages, detailed survey has provod 
impracticable, and the method adopted is to select 
certain diseases of man, animals, fowls, etc , and 
treat them as typical examples of the different 
groups, prefacing them with some chapters of a 
more general nature 

The first chapter, on “ Home General Aspects of 
Filterable Viruses,” by the general editor, T M 
Rivers, has already appeared in the Journal of 
Bacteriology It discusses m a senes of short 
sections such questions as epidemiology, immunity, 
filterabihty, size and the like, giving bnefly the 
ascertained facts and occasionally the theones 
This chapter, we think, might have been consider 
ably expanded The book, as a whole, no doubt 
aims mainly, and commendably, at recapitulating 
established fact rather than theoretical discussion , 
but — to take only one example — to abandon a 
consideration of whether viruses are animate or 
inanimate, on the ground that “ it leads one into 
the stenle discussion of what life is, a problem still 
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in the realm of metaphysics,” seems scarcely 
adequate 

An excellent chapter follows on filters and filtra 
tion, by Stuart Mudd, practical and sane, and also 
salutary because many unwarranted conclusions 
have been drawn from experiments with filters 
Tho third chapter is by A Carrel, on tissue culture, 
in the study of viruses, a method likely to lead to 
greater results than it has produced as yet E V 
Cowdry contributes a cautious, well balanced, and 
informative discussion on intracellular pathology, 
with excellent illustrations, coloured and un 
coloured 

Then follow the special articles already referred 
to Poliomyelitis m man by H L Amoss, foot 
and mouth and vesicular stomatitis by P K 
Olitsky, contagious epithelioma m birds by E W 
Goodpasture, virus diseases of insects by R W 
Glaser, of plants by L 0 Kunkel, and of bacteria 
by J J Bronfenbrenner All these are authorities 
on the subjects of which they treat, and, although 
in every case a specialist will no doubt wonder at 
some omissions and feel disposed to quarrel with 
some statements made, still they do give excellent 
reviews of present knowledge and convenient 
summaries of present opinion, and that is what one 
hopes to find in chapters such as these They are 
addressed not so much to the specialist, who pro 
sumably knows the facts of his own Bubjoct, as to 
the serai specialist and the worker on cognate lines, 
who cannot easily keep in touch with ourrent know 
ledge outside his own limited held This function 
they serve admirably The whole volume is a 
most useful and convement collection of the avail 
able information on filterable viruses 

J Henderson Smith 

Problems of Island Life 

Diptera Brachyccru and Athencera of the Fiji 
Islands based on Material in the British Museum. 
( Natural History ) By Mano Bezzi Pp vui + 
220 (London British Museum (Natural His 
tory), 1928 ) lfw 

I SLAND life presents problems of great interest 
to the biologist and in particular to the student 
of geographical distribution Among the many 
islands of Polynesia a great field for research 
awaits inquiry In so far as the insects and other 
invertebrates are concerned, we know as yet com- 
paratively little respecting what peculiar forms are 
present, how the creatures of one group of islands 
differ from those of another, apd from where they 
have been derived 
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The Hawaiian group is better known than any 
other Pacific archipelago, a fact largely due to the 
wisdom and foresight of those Englishmen who 
inaugurated the “ Fauna Hawnensis ” and saw it 
through to completion Its volumes form the 
groundwork for all subsequent progress in Hawaiian 
entomology, besides providing an important con 
tnbution to the problems of island life in general 
The work was not instituted one month too soon 
— in fact, species had already disappeared and 
become lost to science before its inception To day 
the spread of cultivation on the island of Oahu, for 
example, has practically destroyed the whole of 
the indigenous insect fauna over most of the 
terrain — what is left is mainly to be found on the 
forest-clad flanks of its steep mountains Without 
the “ Fauna Hawnensis ” we should be at a loss 
to day to know whether many of the insects are 
introduced or indigenous, and when it comes to 
problems of peat control this knowledge acquires 
added importance The work of the Percy Sladen 
Trust Expedition, under Prof J Stanley Gardiner, 
has similarly laid the foundations of our knowledge 
of the fauna of the Seychelles and neighbouring 
islands in the Indian Ocean 

It is only a matter of time when Fiji Samoa, and 
all the larger oceanic islands will inevitably come 
under the influence of cultivation to the same 
extent as tho Hawaiian group To day they are 
changing, and new elements are entering their 
fauna through the agency of increased maritime 
communications Sooner or later a highly com 
posite and drastically altered fauna will result 
There is no doubt, therefore, if we are to have an 
adequate knowledge respecting the native insects 
and other olements of the fauna of Polynesia, 
every opportunity needs to be utilised, at least to 
collect material, beforo civilisation advances much 
further It might be feasible to circularise and 
impress this fact upon all resident naturalists and 
induce them to send specimens to our national 
collection It may bo necessary to provide them 
with instructions store boxes and apparatus, but 
it would be worth while and the costs would be 
relatively trifling 

The small volume by the late Prof Bezzi, now 
before us, consists of a senes of highly technical 
detailed descriptions of flies from the Fiji Islands 
Since its author was one of the most eminent 
of Diptensts, it is consequently authontative 
Altogether 239 species of flies are dealt with, and 
it is noteworthy that only 30 of them were known 
to exist in Fiji (including the Tonga Islands) up to 
the end of the year 1926 It is also interest uife to 
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note that 60 per cent of the flies enumerated are 
endemic to Fiji, and nearly all were previously 
undescribed Certain families of flies, notably the 
Ortalidae, Trypotidse, Chlonpidse, and Muscidse, 
comprise, on the other hand, a good many non 
endemic forms, probably on account of their 
association with the activities of man Their 
distribution by commerce in fruits and other 
vegetable matter, or by the drifting of trees and 
plant debris m the sea, accounts for the presence 
of a considerable number Excluding the imported 
elements, the Fijian dipterous fauna is an endemic 
one of Austro Malayan origin A point of great 
economic importance is the fact that tho Mediter 
raneon fruit fly (Cerahtis capitaia) is happily absent 
from the list, and yet it is a pest in some other 
Pacific islands 

The Natural History Museum has done zoology 
a service in publishing this volume, and it is to be 
hoped that its appearance will stimulate the col 
lection of further material bearing upon the unique 
problems of island life A D Imms 


Methods of Sea-water Biology 

Handbuch der biologischen Arbeitsmethoden 
Herausgegebcn von Prof Dr Emil Abderhaldon 
Lieferung 266 Abt 9 Methoden der Erforsch 
ung der Ijeislungen des tienschen Orgamsmu s, 
Teil 5, Heft 2 Methoden der Meerwasserbtologie 
Uber Kultur und Methodik lieim Studium der 
Mccrespflanzen, von Josef Schiller , Methoden 
der Untersuchung der Bodenfauna des Meer 
wassers, von Haralcl Blegvad Pp 1H1 330 
+ 11 Tafeln (Berlin und Wien Urban und 
Schwarzenberg, 1928 ) 10 gold marks 
O CHILLER’S work occupies 129 pages of this part 
O of Abderhalden’s 1 Handbuch,” the remaining 
20 with 11 tables being Blegvad h portion Tho 
former contains detailed information on the sotting 
up of small aquaria, their aeration and tempera 
ture control Some account is given of the chemical 
composition of sea w ater and of the % anous salt 
solutions used for the culture of fresh water and 
marine algae , sections are devoted to the organic 
nutrients useful in the study of marine Chryso 
and Cryptomonads and other plants, also to solid 
media and colloidal solutions Attention is directed 
to the necessity of regulating the intensity of the 
light, and -details are given conoeming the con- 
struction of various types of light filter, solid and 
liquid References are made in particular to 
Pringsheim’s work on the oulture of algse , men 
tion is made of Schott und Gen 's light filters, 
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but the Wratten and Coming filters hare been 
omitted 

Throughout, one is struok with the fewness of 
the references to Bntish and American work — 
but then Bntish marine biology has been prepon 
deratingly zoological, and Oltmanns remains the 
standard authority on the marine flora of a sea 
going nation The Americans, though active on 
the Pacific coast, have been late oomera into this 
field A section is devoted to the isolation of 
organisms required for pure cultures and there is 
a figure of a pipette, with rubber teat, of quite 
unserviceable thinness , the centrifuge tube shown 
would break at the first tune of usmg Simple 
forms of water sample bottles are shown, but the 
standard Nansen Petersen is not mentioned 

The purely botanical portion is done with 
Teutonic thoroughness, the groups being con 
sidered one by one m great detail The reviewer 
confesses to a feeling of surprise at reading of the 
large number of algae that have been cultivated 
Mention is made of Thuret’s early (1854) work on 
the crossing of Furus vestculosus and F serratu. s 
also of subsequent work by Lloyd Wilbams and by 
Sauvageau Overton’s (1913) work on the par 
thenogenosis of the ova of Fucus , induced arti 
ficially, has been included When it was first pub 
fished, the reviewer repeated it — the experiment 
goes beautifully Nobody appears to have used 
algal material for suoh studies since Overton 
published, which is strange, since sea urchin and 
other animal oggs have been worked at assidu 
ously In conclusion, the Phanerogams Zostera and 
Posidonta are mentioned in virtue of their marine 
habitat, and a long list is given of the alg® of the 
Adriatic, North and Baltic Seas, with their voge 
tation periods and ease of cultivation 

The whole article constitutes a very useful 
compendium of the present state of knowledge on 
this subject 

Blegvad’s article deals mainly with various 
bottom grabs, such as that of the late Director 
C G Joh Petersen For quantitative work, grabs 
are made to cover 0 1 m * or, for larger animals, 
1 m * These are described and illustrated It is 
hard to see tho value of including pictures of a 
dredge swung clear for use, of a boat with square 
net, and of partly filled sample bottles The re 
suits obtained with the bottom grabs are of great 
interest A figure gives the large annual variations, 
from 1910 until 1922, in the population density of 
the sea bottom at one station in A bra alba and m 
Solen pellvcidus The bottom fauna in Timfjord 
is worked out in great detail in Table 1 Other 
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tables (plates) show pictonally the distribution of 
animals in the various associations (Benedlung, 
colonisation) or communities found on different 
types of sea bottom These are excellent, as it is 
very difficult to visualise the meaning of numerical 
fauna lists Plate XI shows the seas surrounding 
Denmark stippled and marked to show the areas 
covered by the various communities No other 
seas have been worked out with suoh detailed 
accuracy This artiole is commendably brief, and 
is packed with information 


Our Bookshelf 

Chemical Publications their Nature and Use By 
Prof M G Mellon (International Chemical 
Senes) Pp viu+253 (New York McGraw- 
Hill Book Co , Inc , London McGraw-Hill 
Publishing Co , Ltd , 1928 ) 12s fid net 

To the several books and various other publications 
that deal specifically with the topography of the 
literature of chemistry ib now added one which, in 
addition to Supplying tho usual kmd of information 
and advice in the manipulation of such tools as are 
available — extremely valuable as both are — goes 
a step further, and drives its lessons home by pro 
viding material for praotioe in tho specialised 
technique which is described Already , of course, 
chemical literature has reached such vast propor 
tions (having grown at a rate not altogether in- 
dicative of real chemical progress) that we feel a 
lurking sympathy for the business man who had to 
give up business in order to attend to his card index 
Moreover, the areas of intersection of chemical and 
other scientific spheres have tended to enlarge 
and become indistinctly defined 

It is not surprising, therefore, that general 
excursions havmg m view an exhaustive examma 
tion, a rapid disinterment of what in the clrcum 
stances may be buried treasure, or even a hurried 
survey to provide a background for some com 
mercial decision, tend more and more to bo 
entrusted to specialists, or at any rate practicians, 
in the art For exactly the same reasons it is 
clearly desirable that students of chemistry should 
find time to familiarise themselves with the records 
of their subject The material m this book is 
intended to constitute the basis of an under 
graduate course 

There are mne chapters, m which the develop- 
ment of the literature, original sources (periodicals, 
institutional proceedings, patents, and miscel 
laneous contributions), and secondary sources 
(periodicals and serials, bibliographies, works of 
reference, and text books) are discussed, and the 
technique of the search is described The subject 
is placWl on a class-room basis — or rather, on a 
library basis — by the inclusion of fourteen groups 
of problems (arranged in a manner somewhat 
reminiscent of ‘ prep in the lower fourth ’), m 
which the student is required, for example, to 
supply full details concerning an assigned journal, 
to collect, complete with ‘ chapter and verse,’ 
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selected physico-chemical data, or to ‘ look up ’ 
an orgamo compound Moat ohemista have learned 
the use of the literature in the school of necessity, 
so that although its appearance as an exercise may 
seem to them somewhat strange and ounous, they 
will all the more readily perceive the advantage of 
early systematic direction A A E 

Radiotnovxes, Radiovision, Television By C 
Francis Jenkins Pp 143 (Washington, D C 
Jenkins Laboratories, 1929 ) 2 50 dollars 
C F Jenkins, the author of this work and one of 
the pioneers of television, took up inventing as a 
profession about thirty years ago He now pos 
sesses more than four hundred patents in Amenoa 
and other countries, and has a private laboratory in 
Washington for carrying out his researches He 
has done an immense amount of work in develop 
ing ‘ radiomovies,’ both by using wires (television) 
and by transmitting them by radio waves (radio 
vision) 

In July last, Mr Jenkins began broadcasting 
radiomovies at fixed times He thus gave the 
amateurs something for which to ' angle ’ A few 
weeks later more than a hundred amateurs had 
finished their receivers and could reckon with cer 
tainty on getting their regular picture stories At 
first only silhouettes were broadcast, as it was 
essential to keep the frequency band loss than ten 
kilocycles The Radio Commission has now assigned 
to his company a band 100 kilocycles wide (4900 
5000 kilocycles), and at the present time thousands 
of amateurs receive half tone ’ movies ’ on their 
receiving picture sets The pictures transmitted 
are mainly pantomime pictures, but Mr Jenkins 
expects that his new machine, which is practically 
finished, will revolutionise the art and make it 
possible to transmit pictures of theatrical porform 
ances, outdoor games, inaugural ceremonies, and 
even grand opera with full vocal accompaniment 
This book describes how to make and work a re 
ceiving set It concludes with descriptions of other 
of Mr Jenkins’s inventions, including a landing alti 
meter which enables an airman to glide his machine 
to a landing m a fog, a novel method of predicting 
hurricanes by means of the snapping noises they 
produce m a radio receiver, and a method of guiding 
an aeroplane on its course in a fog He is the in 
ventor of the motion picture projector, the principle 
of which is m use all over the world The Franklin 
Institute awarded him a gold medal for this in 
vention in 1895 

The Journal of the Institute of Metals Vol 40 
Edited by G Shaw Scott Pp xu + 877 + 37 
plates (London The Institute of Metals, 
1928 ) 31s 6 d net 

Reports on the corrosion of condenser tubes and 
on the properties of alloys for die casting occupy 
a prominent position m the new volume The 
work on oorrosion has had a definite result in 
showing that oupro-niokel and a special aluminium 
brass have a high resistance to attack by streams 
of air bubbles earned off by the water, perhaps the 
most frequent cause of damage. The researches of 
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this oommittee have proved particularly valuable 
to the tube industry 

Die casting has made great progress in recent 
years, although even now it is far less used on 
Great Britain than in Amenca, and the present 
papers contain valuable information as to the 
metals best suited to this class of work W Hume 
Rothery describes the methods most suitable for 
the preparation and Btudy of alloys containing 
highly reactive metals, such as sodium and calcium, 
and F Hargreaves continues his investigations of 
alloys which are softened by cold working instead 
of being hardened An example of the detailed 
study of a complex alloy system is that of the 
alloys of aluminium with copper, silicon, and iron 
bv A O C Gwyer, H W L Philips, and L Mann, 
illustrated by very good photomicrographs and by 
numerous diagrams Under ordinary conditions 
of cooling, these alloys depart considerably from 
equilibrium, so that they are used m a metastable 
condition An unexpected result is recorded by 
D R Tulhs, who has freed aluminium alloys from 
the gases causing unsoundness by passing a stream 
of chlorine through the molten metal, this process, 
unpromising at first sight, having proved to be 
technically successful 

The volume contains many other papers and the 
usual abstracts 

Travels and Settlements of Early Man a Study of 
the Origins of Human Progress By T S Foster 
Pp 320 (London Ernest Benn, Ltd , 1929 ) 
21« net 

Mr Foster has worked over the data of palseon 
tology and prehistoric arch ecology in their bearing 
upon the distribution of man with considerable 
ingenuity, and still greater enthusiasm, which have 
involved him in frequent departures from the 
orthodox new He is both stimulating and provo 
oative He is an ardent supporter of what he calls 
the Anatolian strain, that is, a race ongmatmg in 
the Anatolian plateau of what is more usually called 
the Armenoid type, as a factor m the development 
of civilisation He has allowed full play to his 
theory when working out racial strains m the culture 
of the Pacific Although it cannot be said that this 
is entirely assumption, the evidence is a very slender 
support for so elaoorate a superstructure His view 
of the origin and growth of American culture 
depends upon the acceptance of the Calaveras and 
New Jersey skulls — which are more than doubtful — 
and the Central and South American early cmlisa 
tions seem to be left hanging in the air 
New W orlds for Old the Realm of Modem Physics 
By Robert G Lunnon Pp v + 100 ■(London 
Methuen and Co , Ltd , 1928 ) 2s 6d net 
This little book is intended for those of the general 

S ublic who are not acquainted with the modem 
evelopments of physics It is a perfectly accurate, 
though necessarily incomplete, account of the dis 
covenes of the last twenty five years The writing 
is most suitable for a book of its land, and the aver- 
age reader is not likely to arrive at false conclusions, 
as is so often the case, through the fact that the 
terminology is bfeyond him 
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Letters to the Editor 

[The Fdttor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return nor to correspond with 
the writers of rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Nature of the Penetrating Radiation 
l p to the present time the view that the penetrating 
radiation consists of short gamma rays has been 
prevalent ohiefly because the large penetrating pcfwer 
which these rays possess is ass iciated with radiation 
of gamma ray type Our recent experiments however 
indicate that this radiation is of corpusoular nature 
The experimental arrangement consisted simply of 
two tube counters of the type recently developed 
by Geiger an 1 Mullei (Die Naturwisa 18,017 1928) 
which were placed above one another at some distance 
apart in a space screened by 8 om of lead and 5 cm 
of iron Each of the counters was connected to an 
electrometer an 1 the deflections of the two electro 
meters which were duo ohiefly to the penetrating 
radiation (C eiger Phys 7eitschr 29 839 1928) wore 
registered Bide by side on a moving film With this 
arrangement a oonsi lerable number of simultaneous 
deflections of both instruments was recorded For 
small distances between the counters up to about 
20 per cent of the total number of deflections of one 
oounter were coinoi lent pairs This percentage is so 
great that it must be explained >n the basis that 
coincidences occur if the same corpuscular ray enters 
both counters 

Two hypotheses may be made concerning the ingin 
of this corpuscular radiation One is that the primary 
radiation may be of the gamma type and the oo 
incidences tho result of secondary electrons In this 
oase one would expect tho oorpuseular rays to be 
more easily absorbed than the penetrating radiation 
that caused them The alternative is that the 
penetrating radiation is really of corpusoular nature 
in which case agreement should exist between the 
absorption coefficient of tho rays causing the coincident 
defleotions and that directly measured for the pene 
trating radiation itself 

In order to distinguish between these alternatives 
a block of gold 4 l cm thick was placed between 
the counters the diminution in the number of oo 
incidences thereby giving a measure of the absorption 
of the corpusoular rays The first attempts were made 
in a laboratory of the Reiohsanstalt where the thiok 
floors and ceilings of the rooms above us greatly 
hardened the radiation There was no definite 
diminution in the number of oomoident pairs under 
these conditions Wo then repeated the experiment 
on the roof of the budding with the lid of tne screen 
removed Under these conditions the unfiltered 
radiation from above acted directly on the counters 
and a definite diminution in the number of oo 
incidences was obsorved on introducing the gold 
block The observed difference gives (g/p) Au=J3 0 
± 0 6) x 10 * for the mass absorption coefficient This 
value agrees well with that measured directly for the 
unfiltered cosmic rays We oonolude from these data 
that the penetrating radiation is not of gamma but of 
corpuscular type 

The complete description and discussion of these 
experiments will appear in the Zcitschnft fur Physik 
W Bothe 
W Kolhorsteb 

Physikalisch Teohmsohe Reiohsanstalt 
Berlin Charlottenburg 
Meteorologisoh magnetisohes Observatorium 
Potsdam April 3 
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Temperature Conditions In the Sues Canal, 
July December 1928 

The study of the temperatures met with in the 
Suez Canal is invested with more them ordinary 
interest in view of the linkage affeoted between two 
different sea areas and the possibilities of an exchange 
of faunas 

The Cambridge expedition to the Suez Canal ( Trans 
actions of the Zoological Society 1927) has Bhown that 
more marine animals have moved from the Red Sea 
to the Mediterranean than from the Mediteiranean 
to the Red Sea The expedition also published valu 
able evidenoe to show that for most of the year the 
canal water was under the influence of a alow residual 
drift from the Red Sea This however was reversed 
during the months of the Nile flood 

In studying the question of the migration of young 
or drifting organisms through the canal temperature 
has very rightly been considered as of first import 
ance as a possible limiting factor 

The only seneR of data concerning the tempera 
tures of the canal that offer anything like a oon 
temporameoua series are those taken by the Pola 
expedition in October 1895 and May 1890 

The present observations were all made within 
two days on each occasion an 1 so were \or> nearly 
simultaneous 

The following list shows the positions at which they 


Suez Canal Station 1 
2 


3 


5 

0 


Opposite entrance buoy to Suez 
Canal Port Said 
Opposite Canal Company s 
signal station at B&llah 
1 kilometre S E of the Canal 
Company s landing stago at 
Ismailia 



I akes 

Kilometre 130 of the Canal 
Opposite the last buoj but one 
of the Suez Canal at Suez 


It is the mtention of the directorate of Fisheries 
Research Coastguards and Fisheries Service to take 
routine temperature and salinity observations from 
these positions over a run of years 

The surface observations for July 1928 and hebru 
ary March 1929 are shown here 


18 728 18 7 28 19 7 28 20 7 28 20 7 28 20 7 28 
1048 1460 1087 1228 1028 1866 

28 82 28 28 29 00 28 18 28 86 26 65 


28 2 28 28 2 28 28 2 28 


1605 1706 1188 


A Nansen Petersen insulated closing bottle was 
used with a Schmidt thermometer 

Ex aminin g the Cambridge and Pola expedition 
temperatures one is struck by the anomaly of higher 
figures for Port Said than for Suez This same oon 
dition is shown m my figures for July In February- 
Maroh however, there is a higher temperature at 
Suez than at Port Said and from Station S C 2 to 
Suez there is a steady rise along the whole length of 
the canal 

There seems to be then a higher temperature at 
the northern end of the canal than the southern in 
summer, and a higher temperature at the southern 
than the northern end in winter This relatively 
higher summer temperature of the water at Port Said 
is quite inexplicable on ordinary considerations of 
position and I am led to suggest the following ex 
planation 
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The sea m the neighbourhood of Port Said is 
constantly receiving Nile water This comes out 
through a large shallow lake — Lake Menzaleh — and 
m the summer and autumn through the Damietta 
mouth of the Nile Travelling through a thousand 
miles of heated desert — partly discharging through a 
shallow lake which is rapidly heated bj the sun — the 
effluent water of the Egyptian Nile is muoh hotter 
than that of the Mediterranean Sea in the summer 
The order of the temperatures in these delta lakes 
is well shown by Paget (Fisheries Report of Egypt, 
1921) It will be seen that the average monthlv 
temperature in August and July is 30° C 

R S WlMPKNNI 

Villa Fortuna, 

Rue Lavaison, 

Bulkeley, Alexandria 
Mar 26 


Anti-Knock Ratings of Pure Hydrocarbons 

Prof Nash and Mr Howes omphasise the fact that 
whereas their figures for trimethylethylene and 
diamylene were quoted for twenty per oent volume 
concentration, our own were for twenty per oent 
weight concentration From curves obtained for 
these hydrocarbons reproduced in Fig 1, it ih clear 
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that over the range examined the relationship between 
weight-oonoentration and increase in HU CR is 
linear Knowing the speoiflo gravities, it is a matter 
of simple calculation to show that the discrepancy 
oannot be due to our use of what we regard as the 
only rational procedure The speoiflo gravity of 
the standard fuel was 0-720 at 60° F 
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So far as the possible effects of volatility are con 
cerned, all tests at these laboratories are earned out 
with sufficient intake air, heating, and jaoket and hoad 
temporature to ensure that no appreciable difference 
in anti knock rating is found with any further heating 
whether low boiling gasolines or heav\ kerosmes are 
being tested 

The reennt re< ommendations made by ( ampbell 
Lovell, and Boyd regarding the importance of making 
all comparisons at the mixture strength which gives 
maximum pinking have been in use hore for upw ards 
of two years 1 he Armstrong engine developed mde 
pendently in these laboratories while their work was 
in progress includes both variable compression head 
and bouncing pin 

In order to find definitely whether differences m 
volatility are the cause of discrepancies between one 
fuel and another, experiments havo been carried out 
with 

1 Standard heating conditions and compression 
adjusted to suit tho sample 

2 Evaporative cooling, high cotnpiossion and 
throttling to conti ol the pinking as is the practice 
when using the Delco engine 

The mean results were identical, although 1 he values 
of single leadings using the second set of conditions 
weie more euatic owing probably to the method of 
cooling which tends to induce stray hot spots 

We feel that possibly complete agreement might 
be reached on those points Btill in doubt if tests 
were cai in <1 out using a common supply of ti imethyl 
othyleno and diamylene in both engines, employing 
a range of air fuel ratios 

In the case of the Ricardo E 5 engine and the 
Armstrong engine used m this laboratory, the effect 
of air fuel ratio has already been thoioughlv studied 
Similar experiments could be made without alteration 
to apparatus on the Delco plant, and wo have no 
doubt com onung the ultimate results 

Confli mation of the accuracy of our figures is 
afforded by the fact that substantially identical values 
are obtained using such a wide range of research 
engines as 

(o) The Thorn} croft overhead valve engine of 
1025 cc capacity (b) The Rioardo sleeve valve 
engine of 360 o o capacity (c) Tho Armstrong 
engine with a fixed ratio head ( d ) The Armstrong 
engine with a \ anable compression head 

S F Birch 
R Stansfii* cn 

Anglo Persian Oil Co , Ltd , 

Meadhurst Laboratories, 

Sunbur} on Thames 


We would thank the Editor of Nature for kindlv 
allowing us to reply to the above letter of Messrs Birch 
and Stansfleld, but feel that we must not trespass on 
the space of this journal any furtlier in that all 
contribution to our knowledge of the subject under 
discussion ceased with our letter which appeared in 
th© issue of April 6 

In our previous communication no suggestion was 
made that the difference in the results obtained for 
diamylene and trimethylethylene was due entirely to 
the fact that Messrs Birch and Stansfleld employed 
concentrations by weight , whereas we used concentra- 
tions by volume Nevertheless, the fact must neces 
sanly contribute to the discrepancy 

It is also not impossible that the samples of di 
amylene as used by Messrs Birch and Stansfleld and 
ourselves were not chemically identical The boil 
mg ranges were not the same, and seeing that 
the diamylene as made from trimethylethylene is 
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probably not a single chemical entity but a mixture 
of isomers, the composition of the diamylene produoed 
may vary with the method and condition of the 
particular polymerising reaction used Diamylene, 
prepared m this way, cannot be chemically described 
with the same certainty that would be associated with 
tnmethylethylene 

With regard to the other point raised, it is well 
known that differences in results obtained by different 
workers with different engines may be due to technique 
and design, and it ib well realised that concordant 
results will never be obtained until a standard method 
of test is employed by all laboratories 
We welcome Messrs Biroh and btansfleld’s sug 
gestion of carrying out tests using a common supply 
of tnmethylethylene and diamylene in both types of 
engine, as we foel that such collaboration would result 
in a much greater advance than further correspondence 
at this stage of our knowledge 

In the meantime, it is known to us that research 
workers in the United States have been carrying out 
similar investigations for some -years, and now that 
the results of our work have been disclosed, it would 
add matenally to our knowledge of the subject if they 
would publish their conclusions 

A W Nash 
Donald A Howes 

Department of Oil Engineering and Refining, 
University of Birmingham 


Rise and Fall of the Tides 

Fbom information published by the Hydrographic 
Department of the Admiralty it is possible to fine! the 
rise and fall of the tides and the times of high and low 
water on almost all tho coasts of the world except in 
the extreme north and south latitudes 

The periods of the tides depend on astronomical 
conditions, and tho many terms which are involved 
have been investigated The periods, however, 
furnish no information as to the tidal range, that is, 
the difference m elevation between high and low water 
A very simple calculation, however, depending 
moroly on the masses and distances of the tide 
producing bodies, suffices to show that were the earth 
fluid and devoid of rigidity, then the difference be 
tween the semi axes of the tidal spheroid would be of 
the order of one in twenty million, or about a foot at 
the earth’s surface 

From the Admiralty lables it will be seen that oil 
coasts facing tho open ocean the observed rise and 
fall in relation to the land lies somewhere between 5 and 
10 feet on the average, but that where the coast line is 
complicated and the water shoals gradually, far greater 
v ariations appear, which may range from 0 to 60 feet 
It is not necessary to go outside the English and 
neighbouring ooasts to find examples of such differ 
enoes For example, near the mouth of the English 
Channel the rise and fall is about 20 ft , m the Bristol 
Channel, nearly 60 ft , at Portland, about 6 ft , and 
in the neighbourhood of Mt St Michel, 60 ft These 
large differences may be accounted for m part by inter 
ference, that is, by the tide reaching the position of 
observation by different routes of unequal effective 
lengths, or again, resonance may be involved, as is 
apparently the case in the English Channel, where high 
ana low water at the opposite ends occur at the same 
time 

The most general cause, however, which operates to 
make the coastal nse and fall bo much larger than the 
equilibrium tide in the open ocean, is the gradual con 
oentration of energy which occurs when a wave of 
small amplitude but large mass travels from deep to 
shallow water 
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Among many familiar examples which depend on 
the same sort of concentration of a constant amount 
of energy in a gradually diminishing mass, may be 
mentioned the cracking of whips, flapping of flags 
and sails, throwing a rope, and throwing a fly, and I 
will add three more where the results can be readily 
calculated 

(1) A heavy flexible cord passes through a hole in a 
fixed horizontal plate That part of the cord which 
hangs free below the plate is given a small horizontal 
velocity and swings as a pendulum The oord is then 
drawn upwards through the plate Above the plate 
the cord is stationary, and the energy it oontained is 
transferred to the part still hanging free, the mass 
of which oontmually decreases with the length of the 
free part Hence the horizontal velooity of that par? 
tends to beoome infinite when the length vanishes 

(2) A hght reel is wound with a few turns of massive 
but flexible oord and placed on a horizontal table to 
which one end of the cord is attached Two forces 
act on the reel, both tending to make it roll away from 
the point of attachment of the oord to the table, 
namely (a) the weight of one half turn of the oord 
acting at half the radius of the reel, and (6) the hon 
zontal component due to the centrifugal force of tho 
mass of half a turn of the cord at the velooity of 
the rotation of the reel As tho rolling proceeds the 
oord is left at rest on the table, and the energy is 
gradually concentrated in the remaining turns Hence 
the angular volocity tends to beoome infinite as the 
last part of the cord leaves the reel 

(3) An endless massive but flexible belt oonnects 
two wheels lying in the same plane Tho wheels are 
given a certain spin, and both parts of the belt are then 
cut at the same instant half way between tho wheels 
What is the subsequent motion of the two parts of 
the belt ? Before cutting, the total momentum is 
zero If the line joining the centres of the wheels is 
taken as the axis of X, the momentum parallel to X 
remains zoro for both parts, but after the out is made 
is equal and opposite in direction for the two parts 
its amount being the component parallel to Y of those 
parts of tho belt which are in contact with the oiroum 
terenoe of the wheels The oentres of inertia of each 
part remain at a constant distance from Y, but move 
at a constant speed parallel to Y, one to the right and 
the other to the left of X according to the direction of 
tho spin It will be found that the out parts of the 
belt assume m succession the shape of alternate right 
handed and left handed pot hooks, becoming straight 
lines for a single instant with an infinite terminal 
velooity parallel to Y 

How very large the velocities at tamed by the 
concentration of energy may become in real oases is 
shown by the orack of a whip, where the few feet per 
second originally given to the lash rises to explosive 
volocity at the last instant 

The gradual increase in the height of gentle waves 
as they approach a shelving beach is familiar to most 
people, and the same sort of action muBt aocompany 
the small disturbance which constitutes the tidal wave 
in deep water as the latter shoals 

What the equilibrium rise and fall relative to the 
floor of the deep sea really is, is quite unknown either 
by observation or by theory 

In the Phil Mag (vol 60, pp 228, 278) there are 
papers by Sir G B Airy and Sir William Thomson 
whioh touoh on this subjeot and on Laplace’s theory 
of the tides Airy objeots to some of Laplace’s work 
which is upheld by Sir William Thomson 

Laplace's spherical harmonios are so general as (if 
the restriction is not specially introduced) to oover 
the introduction or withdrawal of fluid at the poles 
— the condition of constancy of fluid volume was in 
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effect introduced by Laplace, and this Airy oalls a 
“ singular and unwarranted principle ” Sir William 
Thomson says this unwarranted principle is in fact 
an " exquisitely subtle ” method by which Laplace 
determined a certain constant, and Airy rejoins, “ I 
look on Laplace’s process as a mere sport with symbols 
and on Laplace’s conclusion as a grievous error ” 
Whether, however, Laplace is right or wrong, his 
conclusion applies to an ocean covering the whole 
surface of the earth, and would not help to determine 
the motion of the fluid as actually distributed m the 
existing seas 

The question of the earth's rigidity also would have 
to be settled before any theory could give a quantita 
tive estimate of the true amplitude of the equilibrium 
tide 

Sir William Thomson (Thomson and Tait’s “ Natural 
Philosophy”) states that unless the rigidity of the 
earth was at least as great as that of iron or glass, the 
tidal rise and fall would not be so great as it actually 
is In view, however, of the want of deep sea ob 
nervations and of the amplification which occurs near a 
coast line, the necessity for such rigidity does not 
seem to be proved 

I think the only satisfactory way to ascertain the 
amplitude of the tides in the deep ocean is by direct 
measurement, and though this presents some practical 
difficulties, it ought not to be impossible 

A Mallock 

9 Haring Crescent, 

Exeter 


Evolution through Adaptation 

Dr Bather’s lecture on “ Evolution through 
Adaptation,” printed in Nature of Mar 30, bristles 
with debateable points, but I will select a cardinal 
one which appears to present a fundamental difficulty 
in his theory Ho speaks of the changes of depth 
and salinity m the waters which have taken place in 
geological time and draws the conclusion “ tnat the 
surroundings of a race are continuously altering , 
the race has perpetually to catch up with the change ” 
But even if the small ohanges that have taken place 
in the ooeauio environment could account for the 
trend of evolution, for example, from an Asteroid to 
an Eehinoid form in the Ecmnodermata, how could 
be explained the persistence of the original Asteroid 
type praotioally unchanged 7 The race has not 
changed, if certain members or groups of it have 

Dr Bather points out that “ there is some tendency 
for change of form and structure to proceed m a 
definite direction,” but he goes muon further in 
stating that “ the direction will accord with the 
environment ” Apart from lethal factors in inherit 
anoe and non viable monsters, what evidenoe is there 
that new forms m animal evolution are necessarily 
more in harmony with their environment than wero 
and are the forms from which they arose T For 
example, many Eehinoid and Asteroid forms share 
the same environment in the sea, but the Eehinoid 
type is believed to have evolved from primitive 
Asteroidea How does the Eehinoid trend of evolu 
tion accord better than does the Asteroid with the en 
vironment which they both share 7 Migration as a 
factor m isolation of species can be ruled out, of oourse, 
if the original and the ‘ evolving ’ line hive always 
shared the same environment 

The mutations required by Dr Bather’s theories 
can of course be admitted, as they can be seen and 
investigated, but they only “provide that funda 
mental premise from which, in combination with a 
varying environment [italics mine], one oan deduce 
irreversibility of evolution and orthogenstio 
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trends ” This would be true only if it oould be shown 
that the varying environment favoured the new forms 
at the expense of the old, but actually the older forms 
are often as well adapted to the varying environment 
as are the new ones Another objection is that, 
while the slight ohanges that have taken place in the 
physical and ohemioal constitution of the oceem would 
affect such processes as fertilisation and early develop 
ment in various ways, it is difficult to imagine how 
such changes oan have directed the general “ ortho 
genetio trends ” in adult oceanic forms Furthermore, 
the persistence of primitive or early forms in the same 
environment is evidence against such a view 

J 8 Dunkerly 


In speaking of “ Dr Bather’s ” theory and theories, 
Prof Dunkerly pays me too much honour That 
portion of my discourse which appeared in Nature 
attempted a critical inquiry into other people’s 
theories and a possible explanation of oertam diffl 
oulties that they presented to my mind To Prof 
Dunkerly’s mind the main thoory presents yet 
another difficulty He admits, apparently, the fact 
of evolution, and he admits aorao change of environ 
ment, but he urges (I understand), first, that the 
ohanges of environment aro too slight to produoe the 
great evolutionary changes seen along certain lines , 
secondly, that if they were a vera causa they would 
have affected all lines of descent in a more equal 
degree 

It is rather late in the day to be answering argu 
ments of this kind, and space oou)d not be afforded 
in Nature for their adequate discussion May I 
suggest, first, that Prof Dunkerly underestimates the 
differences and the ohanges in the environment of sea 
animals 7 If he derives his conception from a single 
summarising sentence in my discourse, I would 
remind him that two thirds of that discourse (not 
reported in Nature) was dovoted to an illustrated 
account of some among the numerous and varied 
habitats, conditions, and modes of life that a single 
class of marine invertebrates (and a statozoio class 
at that) has come to fill during its long history It 
was emphasised that a single small patch of sea floor, 
which we speak of roughly as sand or sea weed or 
reef and so forth, really comprises many habitats 
On the other hand, it was urged that, just as one 
cannot envisage a living creature apart from its 
environment, so one should not oonoeive of the 
environment without the reaction of the creature , 
further, that the whole creature constitutes the 
environment of any one of its parts 

Consider 1 migrations,’ on which Prof Dunkerly 
seems to misapprehend me Surveys of the sea floor, 
notably by the Danes, have shown that the immigra 
tion or emigration of a single species from or to a 
faunal assemblage on a small patch must, and does, 
affect the life of all the other species, although purely 
physical conditions are unaltered Or take mutation 
(which Prof Dunkerly admits) and consider the 
Cladocera mutant found by Banta and Wood (see 
Nature, Oct 29, 1927, p 632) , here is a form that 
oan live only at a temperature higher than the normal, 
and if it does find a warmer pool it will hre preserved 
as a race adapted to a new environment This does 
not mean that the original race will perish Why 
starfishes should disappear because sea urchins have 
(according to Prof Dunkerly) been evolved from 
them, I quite fail to understand They fill different 
plaoes in the economy of Nature, and to say that any 
of them “ share the same environment ” is scarcely 
so true as would be a like statement about a groom 
and his horse I wonder what my fnend Dr W K. 

B 2 
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Spencer will say to the assertion that the original 
Asteroid type has persisted unchanged 

Prof Dunkerly tells us that changes in the ocean 
water would affect fertilisation and early develop 
ment I said nothing about this , but what difficulty 
is there in supposing that embryonio change affects 
the adult history T We all know that it does, and 
the results might manifest just as much regular 
senation as appears in any alleged orthogenetio trend 
However, I do not remember touching on this in that 
part of the discourse which Prof Dunkerly has been 
so good as to discuss F A Bather 


The Fine Structure of the Normal Scattered 
Molybdenum Aa- Radiation from Graphite 

In the September issue, 1928, of the Physical Review, 
B Davis and D P Mitchell reported an experimental 
investigation of the molybdenum Ka radiation 
scattered by graphite with the aid of an ionisation 
spectrometer In their work it is stated that the 
normal scattered radiation should have a much more 



complicated structure than the primary radiation 
Instead of the ono Ka x line they find four lines one 
in the same position as the X«, line and three lines 
shifted to the long wave length side by 1 2 , 2 , 113 
X units respectively, the distance between the Ko, 
and Ka t being 4 28 X units As these shifts corre 
apond more or less accurately to the L m , L\ , and 
K level of the carbon atom, the effect reminds one 
of the well known Raman effect in the optical region 
Becauso of the high theoretical importance of these 
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experiments, we have tried to repeat them, using the 
photographio method , but we failed to deteot any 
difference at all between the structure of the primary 
radiation and that of the 4 undisplaced ’ scattered 
line In the meantime, Ehrenberg (Zs f Phye , 58 , 
234 , 1928) published an analogous negative result 
Still, we think it worth while to give a short discus 
sion of our work in view of the importance of the 
problem in question 

The speotrograph used was of the Siegbahn type, 
oalcite was used as analysing orystal, the dispersion 
was such that the distanoe between the Ka lines was 
0 19 mm on the photographio plate The soattenng 
graphite was put on the oathode inside the X ray 
tube, the alternating tension was 30 kv eff , the ourrent 
25 ma By taking control photographs it was aseer 
tamed that only the radiation scattered by the 
graphite oould reach the photographio plate All the 
photographs taken were registered with a photo 
meter of the Moll type (see Fig 1) Plate I was 
taken with the graphite at a distanoe from 5 to 15 
mm from the anticathode focus The time of ex 
posure was 35 hours At the small soattenng angles 
from 25° to 50°, the Compton scattering is confused 
with the normal scattered lines At a distance, 
however, of 1 1 3 X units from the normal Xo, line 
where Davis and Mitchell found their weakest com 
ponent of the scattered complex line (see arrow to 
curve I), we see that there cannot be any line with 
an intensity of more than 2 per cent of that of 
tho scattered K a, lino Tlate II was taken with the 
graphite at a distance from 16 to 20 mm from the 
focus The time of exposure was 76 hours On this 
plate the region between the Ka 1 and Ka t is wholly 
free from Compton radiation In this region Davis 
and Mitchell found two other components of the 
oomplex hne From a comparison, however, of ourve 
II with curve III, which relates to the spectrum of the 
direct radiation, we oonclude that there seems to be 
no essential difference at all between the normal 
scattered Ka doublet and the direct radiation 

It might be remembered that if there should exist 
in the X ray spectrum something analogous to the 
Raman effect m the optical region, we should expect 
this to give rise not to lines but to a continuous 
spectrum, which we should not be able to detect with 
the means used m our experiments 

D Coster 
I Nitta 
W J Thijssen 

Natuurkundig laboratonum 
der Rijks Umversiteit te 
Groningen 


Variation of Conductivity of the Upper 
Atmosphere 

Measurements of the height of the base of the 
aurora in northern Norway by C Stormer (Oeofys 
Publ , I , No 5) and by L Vegard and O Kxognoss 
( Oeofys Publ , I , No 1) show that a considerable 
number of the bases are situated at heights of about 
100 km and about 100 km (compare the frequency 
curve, Fig 18, Oeofys Publ , I , No 1, p 101) In 
treating 1737 base heights between 90 and 120 km 
it was found from the frequency curvo that during 
ebb tide m the atmosphere the maximum at 100 km 
was predominant, while during flood tide the maxi 
mum at 106 km was predominant Further investi 
gations have shown that the maxima of the frequency 
curve are to be considered as displacements of one 
and the same maximum. From this we oonclude 
that, as regards the locality considered, the mass of 
air situated above 100 km at ebb tide is the same 
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as the mam of cur situated above 106 km at flood 
tide 

When adopting all the assumptions and results 
given in “ The Propagation of Radio Waves ” by 
P 0 Pedersen (Copenhagen, 1027), it is possible to 
show how the conductivity of the upper atmosphere 
(130 160 km ) is influenced by the different states 
during ebb tide and flood tide Let us assume that 
the mass of cur above a certain height vanes with 
height m accordance with an exponential function, 
ana let us consider, within the oonduotmg layer, a 
thin layer under normal conditions and with a certain 
conductivity Then the problem consists in finding 
the vanation of the conductivity oaused by the 
atmospheric tide On aooount of the slower decrease 
in the vertical direction of the mass of air above a 
certain height, a thin layer with the same electrio 
properties as the above mentioned thin layer will 
grow thicker at flood tide , while 
at ebb tide a corresponding thin 

layer will grow t hinn er The — 

total conductivity will therefore X(A ) 

vary according to the atmo 

spheric tide For the place of 

observation (70° northern lati Element _ 

tude), the total conductivity is 

found to be 4 3 per cent greater Soltan 

at flood tide than at ebb tide 

Considering the lunar diurnal 

magnetic vanation as a vana 
tion oaused in the solar diurnal Ta (73) 88 3 

variation by tidal forces, and ” (™> jj 

supposing proportionality be Au (791 Is a 

tween the conductivity in the A ' ' 8 

upper atmosphere and the mag 

mtude of magnetio variations 

(S Chapman), it is found from 

the variations of the magnetio 

decimation that near the equa ' ' 

tor (Batavia) the conductivity at 

flood tide is 21 per cent higher 

than at ebb tide For Tati Thibaud 

tude 70° an increase of 2 6 per „*° d n 

cent in the conductivity from 

ebb tide to flood tide is to be 

expected The discrepancy with 

the above result is removed Ta (73) 61 4 

when, instead of a supposed W (74) 89 1 

temperature of the stratosphere Pt (78) 81 0 

of - 64° C , a temperature of Au (79) 49 4 

- 78° C is used , after Dobson 

(Proc Roy Soc , A, vol 103, pp 
339 342) suoh a temperature of the stratosphere 
may be possible during the nights in which the 
measurements of the base heights of the aurora have 
taken place A consequence of the above is that the 
height of the oonduotmg layer will vary during the 
lunar day In latitude 45° a variation of 25 per cent 
from the mean height may be expected, a point on 
whioh the investigation by radio waves may be able 
to throw some light 

Summarising, it may be said that the heights of 
the base of the aurora are able to give information 
on the tide of the upper atmosphere and thereby on 
the variation of the eleotno conductivity in the 
regions considered , further, that certain observed 
magnetio variations seem to confirm the result found 
The existence of a resulting enormous vanation of 
the height of the oonduotmg layer may be tested by 
means of radio waves 

J Eoedal 

Meteorologisk Institut, 

Kiabenhavn, 

Mar 20 
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A Violation of the Selection Principle for the 
Principal Quantum Number 

Oku of the selection principles, for the case of 
X ray spectra, states that the principal quantum 
number must ohange m any electron transition A 
thorough investigation was oarned out by Coster 
(Phtl Mag , 43, p 1070 , 1922) to determine if lines 
could be found corresponding to electron transitions 
between L levels, but no suoh lines were observed 
No violations of the principal quantum number 
selection rule have yet been found By using the 
grating method, T hi baud and Sol tan (Journal de 
Phy tuple, 8, p 486 , 1927 Phyt Zeti , 29, p 241 , 
1928) found two new linos for the elements tantalum 
(73), tungsten (74), platinum (78), and gold (79), and 
they also found that the values of r/R lor these lines 
corresponded approximately to those given by Bohr 


Element 

MA) ^<Ob» ) 


Thibaud Thlbaod 

*IV*VI 

y iv 

Nyj vj, 

*iv 0„ m 

X,y 0, 


Soltan Soltan 

Mel 

Bohr 

Bohr 
Mel ^Mld 

Bohr 
Mel and 

Coe ter 

Ta (73) 

88 3 IS 6 

15 9 

18 5 

15 0 15 4 

12 8 12 7 

W (74) 

86 0 16 3 

16 4 

16 2 

16 0 18 8 

13 3 13 5 

Pt (78) 

48 0 18 9 

188 

19 3 

20 2 15 9 

16 8 17 4 

Au (79) 

46 8 19 8 

19 6 

20 0 

21 7 18 1 

18 2 18 6 


Element 

X(A) 

'(Ob.) 

R (<M) 

Thlbtud 

Thibaud 

XT Xy, T „ 

- V v 0 tl m 

Xy 

0, 


Soltan 

Soltan 

Bohr 
Idel and 

Coerter 

Idel 

Bohr 

cSIte 

Mel 

Bohr 

and 

Coeter 

Ta (73) 

61 4 

14 8 

15 0 14 7 

14 0 

14 6 

11 7 

11 9 

W (74) 

69 1 

15 4 

154 163 

14 9 

14 9 

12 2 

12 6 

Pt (78) 

61 0 

17 8 

17 8 18 0 

190 

14 6 

15 6 

16 1 

Au (79) 

49 4 

18 4 

18 4 18 6 

20 4 

10 7 

16 8 

"* 


and Coster for N [v N n vu and N v Nyi V n respect 
ively, but, due to the inaccuracy of the values for 
the energy levels, especially for the Oi and O n m 
levels, they were not able to reach any definite con 
olusions In a later paper, however, Thibaud ( J O S A 
and RSI, 17, p 145, 1928) ascribes the origin of 
the two new lines to transitions between the 0 (prob 
ably On.ni) level and the N lv and Ny levels 

I have recently made some careful measurements 
in the L senes, the results of which make possible a 
more accurate determination of the values of >/R for 
the levels in question These values, as well as those 
of Bohr and Coster, are given in the table above 
with the values of »/fi for the two newly discovered 
linos Judged from these new values, it would seem 
just as likely that the doublets found by Thibaud 
and Soltan ate due to the transitions N iy N n and 
JV v Nyi vn This would then be the brat expen 
mental evidence of X ray transitions within levels of the 
same pnncipal quantum number Sakae Idei 


lame pnncipal quantum number 
Physical Laboratory, Upsala, 
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Combustion of Rigidly Dried Carbonic Oxide - 
Oxygen Mixtures 

The paragraph in Nature of April 13, p 584, 
lefernng to my paper on * The Combustion of Well 
dried Carbon Monoxide and Oxygen Mixtures ” in 
last month’s Proceedings of the Royal Society, contains 
a statement which, if allowed to pass unoorreoted, 
might convey a wrong impression 

It is scarcely true to say that our previous experi- 
ments on the combustion of six months phosphoric 
anhydride dried mixtures of carbonic oxide and 
oxygen had been criticised ‘ on the grounds that 
inadequate precautions had been taken to remove 
occluded hydrogen from the platinum elec ti odes 
between which the igniting spark was passed, ’ 
although it may be that in Nature of Sept 24, 1027, 
Prof H E Armstrong had queried whether jtossibly 
“hydrogen, imprisoned in the platinum electrodes" 
had been “ extruded into the gas ’ 

In describing, in my recent paper, our further 
experiments — the object of which was to test whether 
a prolongation of the phosphoric anhydride drying 
up to 650, 750, or even 1000 days (instead of the 
former 170 220 days) would make any difference to 
the results— I was careful to oxplain (1) that, in all 
the previous experiments, the electrodes had been 
* glowed out ’ repeatedly in a high vacuum for many 
hours (at least 20 in all), so as to remove occluded 
hydrogen from them, and (2) that, in the further ones, 
the additional precaution had been taken of electn 
cally ‘ glowing out ’ the electrodes in oxygen at low 
pressure, as well as in a high vacuum, both of which 
operations were continued many hours 

I do not think there can be any reasonable doubt 
of the adequacy of the measures taken in the previous 
experiments to remove occluded hydrogen from the 
platinum electrodes , in the later ones, the further 
precaution referred to was taken merely to make 
assurance doubly sure ’ , and, seeing that the results 
of the two senes did not differ in any material 
respect, the adequacy of all precautions in both is 
assured Indeed, the fact that in both series con 
denser discharge sparks of anything up to 0 5 micro 
farad at 1000 volts were rojioatodly passed (between 
platinum balled electrodes) through the phosphoric 
anhydride dried medium, without even the faintest 
sign of ignition being discernible photographically, 
may be regarded as a conclusive test, not only of its 
extreme dryness, but also of the total exclusion of 
hydrogen from it 

The experimental results now enable us to say 
quite definitely (1) that a highly purified 2CO + O, 
mixture which, under all necessary precautions, has 
been rigidly dried to the utmost limit possible with 
re distilled and highly purified phosphono anhydride, 
will still explode and propagate flame provided that a 
sufficiently powerful igniting spark is used, and (2) 
that with platinum balled electrodes the minimum 
condenser discharge spark required is about 0 75 
microfarad at 1000 volts (energy = about 0 75 Joule) 
William A Bone 

Imperial College of Science and Technology, 
London, April 16 


Titanium Oxide Bands in the Orange, 

Red, and Infra-Red Region 

Bands m the region of X5600 to X8000 have been 
analysed into at least two Bystems, distinct from that 
of the blue green region, previously analysed by Birge 
and Christy ( Phys Rev, vol 29, p 212 , 1927 
Abstract Nature, vol 122, p 205, 1928) One of 
these in the orange is a singlet system due to the 


electronic transition l P - 1 S, the other a triplet system 
in the red and infra red due to the transition *S - *P 
Of the former only one sequence has yet been found , 
of the latter, four have been determined, namely, the 
(0, I), (0, 0), (1, 0) and (2, 0), the separations of the 
triplet heads of the (0, 0) sequence being 66 7 and 
74 6 cm 1 respectively 

The molecular constants, determined from the 
vibrational analysis of the triplet system, show that 
in the final state the vibrational frequency of the 
rotationlese molecule with infinitesimal amplitude of 
vibration is the same as m the blue green system, and 
that thus their final energy level, *P, is the same 
Further, since the separation of the triplets of red 
infra red system pertains to this final level, it pertains 
also to the final level of the blue green system 

Analysis of the other bands found in the red is in 
progress 

F Lowater 

Imperial College of Science, 

South Kensington, 

Mar 28 


Ozone Absorption during Long Arctic Night 

I have been trying for the past ten years to interest 
the astronomers m having photographs of stellar 
spectra made during the long arctic or antarctio night, 
on the chance that the ultra violet out off due to 
ozone may be less powerful, and I mentioned it to 
Prof Russell last spring I have alwayB emphasised 
the importance of ohoosing a station so situated that 
there will be a minimum chance that ozone formed 
in the illuminated regions will be earned over into 
the dark region by atmospheric circulation Informa 
tion regarding the direction and velooity of the upper 
atmospheno ourrent will be necessary in choosing the 
site It should certainly be nearer the pole than the 
station occupied by Prof Rosseland (Nature, Feb 9, 
p 207), for the sun at noon was only three or four 
degrees below the horizon, and the air five miles above 
the surface was m full sunlight, as Prof Russell 
pointed out to me His negative result I do not 
regard as decisive, though I am not very hopeful 
that muoh or any extension of the spectrum will be 
found, as ozone is fairly stable An objective pnsm 
pointed at the pole star seems the simplest device 
R W Wood 

Johns Hopkins University, 

Baltimore, Maryland 


Lengthened Chain Compounds of Sulphur with 
Platinum 

In Nature (Jan 22, 1927, p 124) a lengthened 
chain compound of sulphur of the formula BrC,H 4 
(SC,H 4 ) 4S Br, as also another of sulphomum sulphur 
having so lugh a molecular weight as 3472, have been 
described 

Recently, in collaboration with K C Bose R&y, I 
have prepared another senes of complex sulphur 
platinum chain compounds (Zeit anorg Chem , Bd 
178, p 329 , 1929) the first member of whiob has the 
formula Pt-Cl, 2(C,H 4 ),8„ 2NH„ 6H.O, and the last 
Pt,,Cl, 10(C,H 5 ) | S„ 2C t H.NH„ 8H,0, with a mole 
cular weight as high as 4050 5 This is perhaps the 
only example as yet known of a metallic oompound 
synthesised m the laboratory and possessing suoh a 
lugh molecular weight 

PC RAy 

University College of Soience and 
Technology, 

Calcutta, Mar 13 
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Science and Hypothesis 

Bv Sir Oliver Lodge. F R S 


R ECENT speculations m mathematical physics, 
and acquiescence in treatment in terms of un 
imaginable abstractions, have raised a general ques 
tion about the use of hypothesis as a means of co 
ordinatwg observations, stimulating expenment, 
and paving the way for a theory It is possible to 
expenment not only in the laboratory with matter, 
but in the study also, with symbols and a great 
deal of modem mathematics is of an expenmental 
character A hypothesis is boldly made, some in 
dication of its plausibility having boen detected by 
a flash of genius , it is then developed and its oonse 
uences worked out If the consequences are evi 
ently leading astray, it is abandoned but if like 
Planck’s, like de Broglie’s, and like Bohr’s — to go no 
further — they lead in a helpful direction, yielding 
results that can be compared with metrical deter 
mutations, then the hypothetical formula attracts 
attention and begins to be accepted as the basis of a 
partial theory, even though its full significance is 
not understood, the reasons for it only dimly appre 
hended, and though the agencies with their mode of 
working are in the main unknown 
Experience has shown that a workmg hypothesis 
mav be a true guide so far as it goes, even though it 
has m the end to be so extensively supplemented 
as to be revolutionised The precision attainable 
\ aries in different branches of knowledge only m 
a few subjects can the results be expressed and 
checked with numerical accuracy In physics and 
astionomy wo have prown accustomed to these pre 
cise modes of verification, though even here the 
verification may not substantiate every detail of 
the onginal hypothesis or prevent its complete 
recastmg m the light of further knowledge The 
quantum was appealed to as somehow securing 
the stability of Bohr’s electronic orbits , but further 
treatment by Schrodinger put a different complexion 
on the tlectron and tne final word has not yet been 
said Still, the quantitative results attained by 
Bohr’s theory, spectroscopically verified to many 
places of decimals, were amply sufficient to justify 
us in enthusiastically welcoming the partial due 
provided 

Not often is such numerical precision attainable , 
sometimes only the order of magnitude can be 
checked, and sometimes the agreement with fact is 
not quantitative at all Even m chemistry the eon 
stitution of certain molecularcompoundswas arrived 
at by a special instinct, and was accepted long be 
fore physicists began to scrutinise the molecules and 
ascertain that their constitution was more or lees m 
accord with the intuitions of genius In biology 
such direct verification is still far off, and seldom can 
any theories be brought to the test of quantitative 
determination In anthropology and sociology, in 
addition to all the other difficulties, an element of 
caprice enters in Humanity is not so amenable to 
law and order as molecules are, and individual be 
haviour can scarcely be predicted or specified with 
anything approaching completeness A statistical 
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result may be arrived at, and the average behaviour 
of a large group can be stated with approximate 
correctness, subject to disturbing causes Even 
in molecular physics the laws of probability tend 
to supersede the accurate dynamics of individual 
occurrences, and we have to be satisfied with a sort 
of average uniformity variegated and enlivened by 
individual eccentricities 

Psychologists and psychiatrists seek to penetrate 
the moaning of perverse peculiarities and to ascor 
tarn the laws of individual behaviour so far as they 
can The introduction of what we call chance and 
caprice makes a scientific treatment more difficult, 
undoubtedly, but it does not prevent the subject 
from being pursued in a scientific spirit Methods 
and results must vary according to subject matter 
and what would be vague in physics and chemistry 
may be unusually definite in subjects like biology 
and psychology Even in physics an olemont of in 
determinism has recently been suspected certainly 
the molecules of a gas are behaving in an apparently 
lawless manner, while yet their average or aggregate 
behaviour on a large scale is satisfactorily uniform 

As to the illegitimacy of hypothesis m science, 
that is absurd Every theory began as a hypo 
theBis It is to test a hypothesis that every elahor 
ately planned experiment is made As a digression 
it may bo worth insisting that Newton himself con 
stantly made hypotheses, — his queries at the end of 
‘ Optics’ are a col lection of them, — and gravitational 
astronomy itself must have begun as a hypothesis 
When engaged in deductively working out results of 
theory on a mathematical scheme, heaidindeed, and 
very properly, say, I am not making hypotheses,” 
using the present tense in a perfectly grammatical 
and intelligible manner though the sentence is 
often mistranslated or misinterpreted in a form 
covering both past and future, as if he had said, I 
do not make, or I never make, hypotheses Which 
would have been merely false 

The ether of space is a hypothesis , rendered 
necessary by the complex behaviour and properties 
which have to be attributed to what we call empty 
space, that is, space empty of matter Regarded 
pnilosophicaily it seems impossible to imagine the 
space between atoms and worlds as really empty , 
it is only empty of everything that appeals to our 
senses and is amenable to direct experiment The 
nature of space is inferred, and has to be inferred, 
from its effects on matter but the inference that 
there must be something literally ‘ sub-stantial ’ in 
space, which is really responsible for cohesion, elas 
ticity, and all the other manifestations, is mevit 
able , though in expressing such behaviour (elec- 
trical, optical, gravitational) it is the results and 
not the mechanism that we formulate, for the 
mechanism seems to be unlike any mechanism with 
which we are acquainted, and is still essentially 
unknown 

Objections to the ether are really objections to the 
nineteenth century conception of another expressed 
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m terms of mechanical models No suoh. ether ex 
ists the real ether is too fundamental an entity to 
be expressed in terms of the sensory perceptions of 
material behaviour, which is what we usually mean 
by explanation In so far as it is unexplained and not 
amenable to experiment — so long as it is a sort of 
hypothesis tn vacuo — the ether may be disliked , 
just as Newton disliked the introduction of vague 
and ill understood causes, preferring to have none 
at all to account for action at a distance rather than 
some entity of which he neither knew nor could as 
certain anything Electricity and magnetism were 
a sealed book then, and Clerk Maxwell was far m 
the future 

There are, however, sciences of whioh the workmg 
hypotheses must be vague The mental sciences 
are peculiarly m that condition we cannot treat of 
mind m any quantitative manner The trivial de 
tails of experimental psychology skirt about the 
fringe of the subject, collecting data rather like 
those of old fashioned meteorology, m the hope 
that perhaps some day a comprehensive generalisa 
tion will arise which can reduco them to law and 
order 

All this preliminary is for the purpose of (perhaps 
unnecessarily) insiatmg that science exists m many 
stages of development and that we are not at 
liberty to turn down a nascent science merely be 
cause it is still in an infantile and unmetneal or even 
a capricious condition Human activities cannot be 
denied merely because they are inaccessible to calou 
lation and defy prediction 

To take an extreme example What is called the 
spiritistic hypothesis is flagrantly objected to, for it 
appeals to the activities of unknown agencies which 
cannot at present be satisfactorily brought to book 
The supposed agents have human characteristics, 
and behave as d they were like ourselves, except 
that they are for the most part out of touch with 
matter, save under special conditions which it is our 
business to investigate if we can whereas we our 
selves, when acting as agents, are not only con 
scious mental and spiritual entities, but are closely 
and continuously in touch with matter for a period 
of the order of a century Our action on matter 
makes our behaviour conspicuous and easy to ob 
serve, but it has not yet led to any explanation 
The connexion between mind and matter is still an 
unsolved problem, the mechanism of it is only very 
partially understood — the link between mind and 
brain is missing, — but that does not prevent our 
accepting the activities of, say, engineers and archi 
tecta ana artists as a fact They do deal with 
matter, m accordance with then plans and designs, 
whether we understand the process or not 

So if hereafter we find ourselves still existing and 
active, after we have escaped from our normal or 
garuam, — if it turn out that under certain conditions 
we are able to use the organisms of others, so as still 
to affect material partioles, especially the complex 
molecules of living protoplasm, and thus display sur 
vivmg intelligence, — we should hope to be met, not 
by an a prion objection as to the possibility of such 
activity, but rather by a willingness to study the 
evidence and a determination to be guided by the I 
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facts, as in any other better established and more 
reputable branoh of inquiry 
Still, it does happen that even after some pro- 
longed and impartial study of the facts, the hypo- 
thesis of what may be called posthumous activity is 
still disliked and still provisionally rejected as an 
attempt at explanation For example, my distm 
guished friend, Charles Richet, accepts all the pheno- 
mena that I do, or qyen more, but the tentative 
explanation of some of them as due to discamate 
activity does not appeal to him or perhaps I 
should rather say is only very gradually beginning 
to appeal to him And there are other less well 
known members of the Sooiety for Psychical Re 
search who stand out against the spintistio view and 
strive after every other sort of explanation, — there 
by doing good service and constraining a supporter 
of the hypothesis to bring forward constantly better 
and better evidence and to realise more clearly the 
objections that have to be met 
Again, I suspect that contributors to Nature, 
and the majority of itB readers regard both the 
hypothesis and the phenomena which led to it with 
serious doubt and unconcealed dislike some in 
deed pour contempt on the whole thing as a savage 
superstition But the occurrence of the pheno 
mens amid all races and in all periods though it 
may arouse prejudice is no valid argument against 
the reality of something responsible for those wide 
spread superstitions Our business is to disentangle 
them from superstition and to dissect out whatever 
element of truth they may enshnn© For it has 
been our experience that an element of truth often 
does underlie old legends Explorers often dis 
cover that old beliefs had a foundation after all 
witness Schliemann at Troy, Sir Arthur Evans at 
Crete and many other examples known to archeeo 
logists and palaeographers An ancient belief can 
scarcely give any appreciable support to a scientific 
hypothesis but the existence of such belief is not 
really injurious and is by no means fatal to it 
On the whole, the existence of a tradition is rather 
favourable than otherwise At worst it is neutral 

Objections to the Spiritualistic Hypothesis 
from a Scientific Point of View 
With this preliminary let me comment on a sen 
tenoe extracted from a paper which will shortly ap 
pear in the Proceedings of the Society for Psychical 
Research, in which an automatic writer who himself 
has produced script purporting to be inspired by a 
fairly recently deceased and comparatively un- 
known poet, expresses himself as sceptical about the 
ostensible and superficial significance of the scripts 
in the following words — 

“ Regarded as a scientific workmg hypothesis, 
spiritism does not seem to me to be a very hopeful 
avenue of investigation The spirit hypothesis has a 
delusive appearance of simplicity, but so also had 
Kepler s hypothesis of guiding angels And how re 
mote this was from the complex reality of Einstein’s 
description of gravitation 1 In fact, if these super 
normal mental phenomena depend on the whims and 
oapnoes of departed spirits, then I for one despair of 
ever being able to discover any law and order in them ” 
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Undoubtedly there is some difficulty, in our 
present state of comparative ignorance, about speci- 
fying or formulating the spintistio hypothesis in any 
precue and, so to speak, scientific manner , for it is 
an appeal to the activity of unknown agents acting 
by unknown methods, under conditions of which we 
have no experience, and by means of which we are 
unaware We get into touch, or appear to get into 
touch, with these agencies only when they have 
affected material objects, for example the brain, so 
as to produce results which appeal to our normal 
senses But the admission that we cannot under 
stand how agents work does not justify our denial 
of the existence of such working As I have al 
ready hinted, a good deal of modem mathematical 
physics is in the same predicament We do not 
really understand how the properties of the ether, 
or of what it is now the fashion to call ‘ space time,’ 
act in producing the material effect we call weight 
or gravitation We know a good deal about it , we 
can specify with precision the law of ‘ weight ’ in so 
far as it imitates the resultant of an independent and 
unscreened attraction of every particle for every 
other We can say that the earth acts nearly as if its 
whole mass were concentrated at its centre, that the 
law of force is different inside and outside, so that 
it changes abruptly when the surface is penetrated, 
and that the force attains a peak value at the aur 
face, sloping down differently on the two sides We 
can speak of the state of strain or ‘ potential ’ to 
which the force is due, say that it is continuous 
across the boundary, give the law of its variation 
with distance, and so on 

Newton, in fact, correctly formulated the whole 
theory of gravitation considered as action at a dis 
tance but the true mechanism of what seems like 
a condition of strain or warp m space, brought about 
by the very existence of matter, was beyond him, 
as it is still beyond us In philosophic mood, New- 
ton was never satisfied with his mode of specifica- 
tion It merely gave the resulting effect of some 
thing that simulated the direct attraction of one 
body on another across apparently empty space , 
he had to leave the inner meaning of such mysten 
ous action for future discovery 

Einstein discarded the attraction or force exerted 
by a body at a distance, and replaced it by a geo 
metry of space which would account for, or at least 
express, the resulting behaviour m a more intimate 
and, so to speak, less magical manner An inert 
body can only be perturbed or guided by something 
in immediate contact with it , even though the par 
tioular modification of that ‘ something,’ which en 
ables it so to act, may be due to the neighbourhood 
of a distant mass of matter, for reasons which re- 
mam to be explored 

The fact that we sometimes have to postulate an 
unknown agency does not justify our attributing 
anything capricious to that agency We are lg 
norant of how the gravitational agent acts, but we 
know that it acts in accordance with law and order, 
so that the results can be duly predicted Ein 
stem’s view (if we may call it Einstein's, though in 
one form or another it must have been vaguely held 
by many) u after all not so very different ^from 
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Kepler’s asserted hypothesis What Kepler meant 
by “ guiding angels controlling the planets ” (as 
Burning that he used that phrase) I do not know, but 
I am sure he meant nothing capricious He must 
have meant that an unknown something guided the 
planets m their path , and that is a paraphrase of 
the modem view The ‘ Bomethmg ’ is now often 
spoken of as a warp in space In so far as Kepler 
postulated something in immediate touch with a 
planet and acting directly on it, he had what now 
appears to be truth on ins side , his thesis being 
perhaps nearer the ultimate truth, though far less 
practically useful, than Newton’s delightfully simple 
uantit&tive expression for the indirect action of a 
istant body 

In order to illustrate direct guidance by contact 
action, we might take the familiar example of a 
gramophono needle, which automatically repro 
duces a prearranged tune, simply by following the 
path of least resistance What else, after all, can 
an inert thing do ? That is the meaning of mertia 
Ammated things are not inert , they need not take 
the easiest path A man may climb the Matterhorn 
for fun But inanimate unstimulated matter never 
behaves with any initiative or spontaneity , it is 
strictly inert Atoms never err or make mistakes , 
they are absolutely law abiding If they make an 
apparent error, if a locomotive engine leaves its 
track, we call it a catastrophe All machmery 
works on that principle every portion takes the 
oasiost path It is true that to get a coherent result 
there must have been planning and prearrangement 
Certainly • In all cases of automatio working, 
whether biological or other, that must be an inevit 
able preliminary But explorers of the mechanism 
will detect no signs of mental action by their mstru 
ments or their senses To infer a determining or 
controlling cause they must philosophise Indeed, 
we may go a step further, and emerge from the past 
into the present, thus A wireless set talks like a 
gramophone, and to one accustomed only to gramo 
phones it would seem barbarously superstitious to 
urge that in the wireless case some (possibly whim- 
sical and capricious) operator was actually m con- 
trol Statements may be unpalatable, and yet be 
true 

Now return to gravitation Planets behave as if 
they were attracted by the sun That is certainly 
true But what is attraction ? A train is not at 
tracked to its destination lightning is not attracted 
to a chimney , but it gets there none the less, by 
continually taking the easiest path So it is with 
a planet Indeed, one might say that everything 
inert takes the only path open to it, it has no option 
The law is a sort of truism But the principle, once 
recognised, has been formulated into a clue the 
Principle of Least Action can be expressed mathe 
matioally Once postulate that, ana the behaviour 
of the inanimate portions of the cosmos can be 
accurately deduced 

The modem statement that the planets move 
along the line of least resistance, or the easiest path, 
makes their motion rather closely analogous to that 
of a railway tram gmded by the rails The path 
and destination of a tram are determined by the 
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continual direct mfluenoe of the rails, which make 
it easier for the tram to travel m the right direction 
than to jump them and go astray We might, if we 
chose, admit that the path was laid down or deter 
mined by the mentality of the surveyors and de 
signers of the route , but a Martian spectator with 
partial information might still wonder at the appa 
rent intelligence which guided one part of a train 
to Manchester, and another part to Liverpool, m 
accordance with the wishes of the passengers or the 
labels on the coaches If told that an invisible 
guardian angel switched over the points to produce 
this result, he might resent the suggestion as ab 
surdly unscientific and preposterous , as on a purelj 
mechanistic view it would be 

After having studied trams for some time, our 
spectator might bogm to notice the novelty of a 
motor car His first tendency would be to look for 
the rails in that case also , and, finding none, he 
might superstitiously but correctly surmise that a 
guardian spirit was guiding the car to its destina 
tion In this case, moreover, further experience 
would soon persuade him that he had to allow for 
an element of caprice But oven that is not fatal 
to the truth he need not throw up his hands in 
despair As soon as we introduce the activity of life 
and mind we get out of mere mechanism, and the 
results are not easily formulated or predicted The 
activities of an animal cannot be expressed m mathe 
matical terms, and yet animal instincts and be 
haviour are subject matter for scientific investiga 
tion It is assumed that they obey laws of some kind 
Science is not limited to the accurate data and 
laws of mathematical physics and to claim that a 
hypothesis is unscientific because we cannot formu 


late it completely, or because we do not understood 
the methoa of working, or even because there is a 
certain amount of capnoiouanesa about it, is more 
than we have any right to claim Anthropology 
and sociology are less advanced sciences than phyaica 
and chemiatry , they have to get on aa best they 
oan, with a profusion of data, and with the inevit 
able complications appropriate to live things Let 
ua not be put out of our stride by the fear of retain 
ing, m modified form, some of the animistic guesses 
of primitive man Experience may lead us, as it 
led him, to contemplate stranger modes of existence, 
and more whimsical phenomena, than our long study 
of mechanism has led us to expect We must put 
aside prejudice, be guided by the evidence, and 
strive for truth The superficial simplicity of 
materialism has served us well, as a comprehensive 
covering, for three centuries, and we have made 
good progress under its protection , but it is be 
ginning to be threadbare and inadequate, it is 
not co extensive with reality, and unsuspected 
influences are peeping through 

To sum up A working hypothesis can be fol 
lowed and developed rationally, without being 
metrically exact in its early stages The important 
question about the spiritistic hypothesis is not 
whether it is simple or comphcated, easy or puzzling, 
attractive or repellent, but whether it is true Its 
truth can be sustained or demolished only by the 
continued careful critical and cautious method of 
inquiry initiated by the S P R under the presi 
dency of a guiding spirit or guardian angel called 
Henry Sidgwiok, with the active (and I believe con 
tmuing) co operation of Edmund Gurney and 
Frederic Myers 


The Supply and Therapeutic Uses of Radium 


By Prof S Russ, Tl 
fl^HE law of supply and demand is as true for 
JL radium as otner commodities Production 
has often almost ceased owing to lack of demand, 
only to be renewed as the demand returns, while 
sudden demands have sent up the price to prohibi 
tive levels until either competition or diminished 
requirement lias brought it down again 

The three mam sources from which radium has 
been mined on any scale are Czechoslovakia, the 
United States of America, and the Belgian Congo , 
Cornwall and Portugal have also been producers, 
though on a smaller scale The low grade of the 
camotite deposits in U S A made it impossible for 
America to compete with production from the large 
deposits of pitch blende located by the Union 
Mmifcre du Katanga in its property in the Congo 
sinoe this rich source has been developed Czecho 
Slovakia still produces radium, and in Great 
Britain there is very little difference in the price 
of radium ooming from there or from the Belgian 
Congo Unless the amount bought is as much as 
several grams, the price is at present £12 per milh 
gram of radium element, with extra charges for 
certificates of measurement and other services con 
nected with the supply This price is doubtless one 
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which yields a very big profit to the producers, and 
it is worth while mentioning that the price of the 
Belgian radium is graded according to the national 
purse of the buyer — Bntain pays more than do her 
continental neighbours, and America pays more 
than Bntain There is radium enough in the earth 
for the world’s needs if it can be paid for 

The therapeutio uses of radium are mainly in 
connexion with cancer, though it is also used for 
certain other conditions and some dermatological 
diseases The outstanding medical interest m 
radium therapy is in determ imng its value and the 
best methods of application m the treatment of 
cancer 

Radium therapy has gone through several phases 
In its earliest years, about 1900, success often at 
tended its use m superficial cancers of low malig- 
nancy , this was followed by attempts at dealing 
with internal growths by implanting radium m 

K 'num or other metal tubes into them 
imci from 1909 onwards insisted on the neces 
sity of avoiding the use of easily absorbed beta and 
gamma rays when radium was actually inserted 
into the tissues, and said that only “ les rayons 
ultra-p4n6trants ” should be used 
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By the year 1914 radium therapy had already 
made some progress The principle of selective 
action was recognised, and there were several 
laboratories where the effects of the rays on normal 
and malignant structures were being investigated 
All this work received a set back during the years 
of the War, but the ten years that have passed since 
have been a time of great activity and progress in 
the subject 

Prance is the home of radium therapy (Ouno 
th^rapie they prefer to call it), and it is m no small 
part due to the systematic researches earned out at 
the Institut du Radium in Pans, organised by Prof 
Regaud, that radium therapy has reached its 
present phase This phase is one in which the 
definite gams of the past give nse to the belief 
that radium may be looked upon as a means where 
bv certain localised growths of cancer can be 
removed as surely as, and generally with less 
danger than, by surgery This is a big olaim, and 
it is one now generally acknowledged, but it can 
not senously be suggested that radium is a cure 
for generalised cancer Although a pnmary local 
lsed growth often disappears with radium treatment, 
m cases where the disease has already spread to 
glands it is generally true to say that the disappear 
ance of growth in one part of the body has little 
recognisable effect upon the spread of the disease 
outside the range of action of the radium 

One of the most important principles that has 
been recognised during the last five or six years is 
the significance of the time factor It is certain 
that the effect of radiation upon a tumour depends 
not only upon the dose of radiation absorbed by the 
tumour and the surrounding normal structures, 
hut also upon the time over which the radiation is 
spread This is nowhere exemplified better than 
in the treatment of cancer of the tongue For many 
veora these growths, often heavily infected with 
bacteria, were the despair of those who attempted 
to treat them by inserting one or two radium tubes, 
containing perhaps as much as 60 milligrams of the 
element, and leaving them tit situ for twenty four 
hours With this treatment it often happened that 
the local condition was actually aggravated Since 
the treatment has been altered and a number of 
smaller tubes containing only a milligram or two 
have been inserted and allowed to remain for a 
week or ten days, so great has been the improve- 
ment in the results that, to day, radium oombined 
with surgery is looked upon as the most suitable 
treatment for cancer of the tongue and buccal cavity 

An explanation of this difference in biological 
reaction has been sought on various lines, for while 
some think that it lies in the greater probability of 
cells in the vulnerable state of division being it 
radiated in the longer exposure, others believe that 
cell growth is more affected by prolonged than lay 
short period irradiations, while the opinion is also 
held that the effect is largely due to the ability of 
the host to support a low intensity of radiation 
more easily than a high one It must not be lost 
sight of, however, that the two types of treatment 
are fundamentally different m the distribution of 
the radium in the tissues In the second case the 
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radiation of the region involved is much more 
uniform and there is more prospect of treating the 
whole of the growth than m trie first case, where 
one or two tubes containing a largo quantity of 
radium are embedded This distribution necessarily 
gives a much too heavy dose to the tissues surround 
ing tho tube, whilo at the same time much of the 
growth may be outside the lethal range of action 

Radium is now an acknowledged agent in the 
treatment of localised cancer, and every year new 
methods are being devised m order to deal with the 
more inaccessible varieties of growths (for example, 
stomach, oesophagus, brain, etc ) But the radium 
in Great Britain is not enough to treat the numbers 
of cases of cancer who would probably benefit from 
its use It is true that the supplies, especially m 
the London area, have been considerably increased 
m the last five years, but in Great Britain generally 
there is a real shortage From a national pomt of 
view, if an agent is known to be of remedial value 
m the treatment of any disease then it would 
naturally be urged that it should be got, provided 
there are people enough Who know how to use it 
to the best advantage These two objects are 
doubtless m the minds of those who have not onlj 
to gauge the nation s radium needs but also to find 
tho means of satisfying them It is unthinkable 
that Great Britain cannot really afford the radium 
that it requires, but the administration of a 
quantity, let us say a gram per million of popula 
tion, calls for a good deal of consideration in medical 
economics Is tho present moment the time for 
starting a radium centre on the broadest lines where 
treatment, research, and the teaching of therapy 
can be carried out ? Would it bo better to supple 
ment the resources of centres in Great Britain 
which have already earned a certain reputation ? 
Or would it be better to aim at putting the tech 
niquo of radium therapy into the hands of the 
general practitioners of the country * 

The final result, in so far as tho economic and 
efficient treatment of cancer by radium is con 
corned, is very largely bound up with the decisions 
of a national character which are likely to be taken 
in the near future 

In the House of Commons on April 10, Mr 
Winston Churchill announced that the Govern 
ment has arranged for the publication of the report 
of the Sub Committee of the Committee of Civil 
Research on Radium This Sub Committee under 
the chairmanship of Lord Rayleigh, expressed the 
opinion that in order to meet the medical require 
ments of England, Scotland, and Wales twenty 
grams of radium should be acquired before the end 
of 1930 It also reoommended the election of 
‘ National Radium Trustees ’ whose duty it Bhould 
be to hold the funds provided and to purchase and 
hold radium for the use of an expert body, this 
expert body to be oallod the ‘ Radium Commission ’ 
Mr Churchill further stated that the Government 
has accepted the financial recommendation of the 
Sub Committee and that it will be prepared to oon 
tribute from public funds, up to a maximum of 
£100,000, to^he extent of £1 for every £1 of private 
subscription 
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Obituary. 


Sir Georoe Knibbs, C M G 

B Y the death of Sir George Handley Kmbbs at 
Melbourne, on Mar 30, science m Australia 
has lost one of her most forceful and enthusiastic 
■workers 

Sir George was bom in Sydney in June 1868 
As a surveyor and civil engineer he took an active 
part m the topographical survey of New South 
Wales He then became acting professor of physics 
at the University of Sydney In 1908 he was 
appointed Commonwealth Statistician, and m that 
capacity brought out the Commonwealth Year 
Book, which, by reason of its comprehensive and 
accurate nature, is one of the best statistical 
publications in the world 

After serving for fifteen years as Commonwealth 
Statistician, Sir George Knibbs was appointed in 
1921 Director of the Commonwealth Institute of 
Science and Industry, which post he held until his 
retirement from public life m 1920 The Institute 
was then reconstructed as the Council for Scientific 
and Industrial Research While under his direc 
tion, the small staff of the Institute commenced a 
number of important lines of investigation, some 
of which have recently passed from success m the 
laboratory to the sphere of commercial scale tests 
These included research into the manufacture of 
paper pulp from Australian hardwoods, power 
alcohol production, the eradication of prickly pear, 
and the utilisation of Australian pottery clays 
Knibbs deplored the inevitable whittling away of 
funds intended for research purposes, due to 
political indifference, which lessened the value of 
the Institute to the nation The constitution of the 
Institute, however, did not favour its fullest co 
operation with the universities and other State 
bodies , nor did the somewhat autocratic manner 
of the director attract his Australian fellow scien 
tifio workers Both features were undesirable in 
a national research body 
Throughout his public life Sir George Kmbbs 
took an active part m social legislation and served 
on Royal Commissions concerned with education, 
social and other forms of insurance, taxation of 
crown leaseholds, trade, and industry As Common 
wealth Statistician, he devised the mathematical 
formula* on which the Commonwealth land and 
income taxes are assessed 

Though his activities were more of an ad minis 
trative nature, Sir George contributed to the 
scientific press numerous monographs on pure 
mathematics, geodesy, and geodetic instruments 
His larger contributions include “ The Mathematical 
Theory of Population,” “ The Census of Wealth," 
and a recent book, “ The Shadow of the World's 
Future ” — a study of the relation of world popula 
tion growth to food production and migration 
influences From a statistical basis, he emphasises 
the need for modification in national policies to 
avert the danger of over population 
Sir George Kmbbs was a fellow of the Royal 
Astronomical Society, an honorary fellow of the 
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Statistical Society, and a member of the Inter- 
national Institute of Statisticians He attended 
many international congresses, where his sound 
knowledge of foreign languages, backed by a com- 
prehensive grasp of scientific affairs, made him an 
able and worthy representative of the Common- 
wealth Although in recent years his health was 
failing, this disability seems to have had little 
effect on the keenness and brilliance which he 
applied to the welfare of Australian scientific 
organisations The knighthood bestowed on him 
in 1923 was regarded m Australia as a fitting 
recognition of the devoted and brilliant servioe he 
had rendered to his country 


Sir Henry Rew, K C B 

The death at his house at Wormshill, Kent, oil 
April 7, at the age of seventy years, of Sir Henry 
Rew removes a leading authonty on agricultural 
economics and, m the old sense of the word, 
statistics For some years pnor to 1906 he was 
in charge of the Statistical Branch of tho Ministry 
of Agriculture and Fisheries, and after his promotion 
in that year to the post of assistant secretary, his 
predominant interest lay in the annual reports on 
agricultural statistics, fof which he was personally 
responsible To his work in this field is largely 
due the fullness and comparability of the senes of 
returns on Bntish agnculture His initiative may 
be exemplified by tne estimates made by a com 
mittee of the Royal Statistical Society, from 
returns from representative dames and slaughter 
houses of the production of milk and meat in the 
British Isles 

The two addresses given by Sir Henry Rew as 
president of the Royal Statistical Society were 
devoted to The Organisation of Statistics ” and 
to The Progress of Bntish Agnculture ” In the 
first of these he emphasised that ‘ The real question 
is not the present defeots of the official 
statistics or the delinquencies of official statisticians, 
but the deficiencies of the present system and the 
inadequacy of the available resources ” After 
quoting the several high authonties who at different 
times had urged the importance of the establishment 
of a centralised statistical department, he expressed 
his own conviction of the need for “ a general over 
haul of official statistical machinery, and for some 
drastic measure for securing co ordination ” The 
function of the Royal Statistical Society should be 
to assist in forming an appreciative, watchful, and 
well informed pubho opinion 

Sir Henry’s second address to the Royal Statistical 
Society was largely a historical account of agn 
ouitural statistics leading to the important con- 
clusion that while the statistical data were unable 
to prove the case, an examination of the statistics 
so tar as they were available pointed to the con- 
clusion that a larger quantity of food was being 
produced at the outbreak of War than at any 
previous period, and this in spite of a shrinking 
acreage 
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Mb C E Behham 

Mb Charles Ed wist Benham, of Colchester, 
whose sudden death on April 1, at sixty eight 
years of age, we regret to record, was a represents 
tive of the type of scientific amateur of whioh 
British science has reason to be proud He 
followed scientific pursuits, and studied natural 
processes and events, purely for the love of Nature 
in all her ways, and Dy faithful observation and 
original mind he was able to make some notable 
contributions to knowledge 

Mr Benham was for many years editor of the 
Essex County Standard and spent most of his 
life m the town of Colchester, where he took a 
leading part in educational and other movements 
It is not surprising that William Gilbert of Col 
Chester ” should have attracted hia literary and 
scientific attention, for Mr Benham ’s methods were 
of the same experimental and independent char- 
acter as those of Queen Elizabeth’s learned 
physician In an exoellent little book published m 
1902 he showed what manner of man Gilbert was, 
wherein lay his genius, and the spirit of his work 
which was that all scientific knowledge must bo 
founded on practical experiment and observation 
alone, instead of upon speculations and theories 
evolved out of inner consciousness ’ 

In 1895 Mr Benham devised a colour top by 
which a curious optical illusion is produced which is 
not easy to explain Half of a white cardboard disc 
is coloured black and on the other half a number of 
black lines are drawn as arcs of a circle On rotating 
the disc, and viewing it in a bright light, the arcs of 
some of the Circles appear coloured On reversing 
the rotation the order of the colours reverses The 
subjective colour effects then exhibited were the 
subject of a number of letters in Nature at the time 
the top was produced, and Mr Shelford Bidwell 
devoted a paper to them which was published in the 
Proceedings of the Royal Society of Dec 17, 1898 

On the experimental side also, Mr Benham 
developed the twin elhptio pendulum and pub 
lished a number of papers on harmonic vibrations 
and vibration figures He was the author of many 
communications published in Nature, Knowledge, 
Science Progress, Engineering, and other scientific 
journals, and the subjects covered a wide range of 
practical inquiry, including thermographs, atmo 
spheric electricity, electroscopes, alarum sundials, 
and indescent glass Mr Benham was m addition 
an artist whose water colour drawings are of real 
distinction, and the author of works on local 
Essex dialects and the history of Colchester He 
was an ardent lover of knowledge in all its highest 
aspects, and his death will be regretted by a wide 
oirole of students who have been stimulated by his 
work, as well as by his numerous personal fnends 


Pbof F Kehrmann 

Db Friedrich Kehrmann, professor of organic 
chemistry at the University of Lausanne, died on 
Mm 4 We are indebted to the Chemker Zettung 
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for the following details of his career Bom at 
Coblenz in 1864, Kehrmann became deeply inter 
es ted in chemistry while still a boy, but being at 
first unable through lack of means to attend regular 
classes, he studied by himself He became so pro 
fioient in analytical work that he obtained a post 
as analytical assistant to Fresemus at Bonn In 
1887 he graduated at Basel under Nietzki, with 
whom he earned out an investigation of qumones 
After graduation he became assistant to Claus at 
Freiburg, -where from hia observations upon di 
ortho substituted qumones he formulated the 
well known hypothesis of steric hindrance,’ a 
generalisation which has been very extensively 
applied m the study of other branches of organic 
chemistry 

Kehrmann s hypothesis was based upon the 
hindering effect of two ortho substituents upon 
oxime formation, and m support of his idea he 
quoted many other well known examples of in 
hibited reactions, which had hitherto remained 
unexplained He was even able to foresee the 
discovery of steno hindrance m the ortho substi 
tuted benzoic acids This prediction was venfaed 
shortly afterwards by the work of V Meyer but 
for some reason or other Kehrmann s claim to 
priority seems to have been overlooked 

Kehrmann moved to Aix le Chapelle and thence 
to Geneva, where he found m Graebe s laboratory 
a congenial atmosphere and inspiring companions 
At Geneva his chief interest was in dyestuff 
chemistry, to which he made many notable contn 
buttons, particularly m the field of azmes thio 
azines, and oxazines To him may also be attn 
buted the origin of the theory of the oxomum salts 
For a short time he held a post with the firm of 
Casella and Co , but ill health compelled him to 
relinquish it Later he took up a teaching appoint 
ment at the Municipal School of Chemistry at 
Mulhausen in Alsace, and in 1910 he was appointed 
to the ohair of chemistry at Lausanne His col 
lected works, which include the spectroscopic 
examination of whole classes of dyestuffs, have been 
published m five volumes 


We regret to announce the following deaths 
Mr W Worby Beaumont, honorary consulting 
engineer of the Royal Automobile Club, for ten years 
a joint editor of The Engineer and author of several 
well known books on motor oar engineering, on April 
14, aged eighty years 

Prof F 8 Earle, sugar cane technologist at the Trop 
ical Plant Research Foundation at Herradura, Cuba, 
and president in 1906 of the American Botanical 
Society, on Jan 31, aged seventy two years' 

Mr Charles Hunt, an honorary member and past 
president of the Institution of Gas Engineers, aged 
eighty six years 

Prof Clemeiw von Pirquet, professor of paediatrics 
in the University of Vienna, known for his studies of 
the mathematical relationship of body measurements 
to nutritional requirements and for his cutaneous 
tuberoulm reaction, aged fifty four years 

Dr Paul Saresin, president of the ethnographical 
section of tha Natural History Museum of Basle, on 
April 7, aged seventy three years 
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News and Views. 


Sib Alfred Ewing, Principal and Vice Chancellor 
of the University of Edinburgh, was presented on 
April 18 with the freedom of the City of Edmbuigh 
in the Usher Hall in the piesence of a large and 
representative assembly The honour was conferred, 
as stated in the Burgess Ticket, as a mark ‘of the 
high esteem in which he is held by the citizens of 
Edinburgh, in testimony of his valuable _sei vices to 
the city and the State, and in recognition of his 
brilliant and distinguished career as Principal of the 
University of Edinburgh during a period marked by 
exceptional difficulty on account of the W ar and the 
policy of unpiecedented development and expansion 
of the University Ihe Lord Provost, Hn Alexander 
Stevenson, who presented the silver casket containing 
the Burgess Ticket, spoke of Sir Alfred’s distinguished 
career of his services to the University and his efforts 
to make the University a living foice in the City, and 
of his woik at the Admiralty during the War as creator 
and oigamser of the department which aohieved groat 
success in intercepting and deciphering enemy wireless 
messages In his reply Sir Alfred lefeired to some 
of the important developments in the University 
during the thirteen years of his pnnapalship, and at 
the end stated that he had received from Sir Alexander 
Grant a cheque for £25 000 and a promise of a like 
amount within twelve months for the building of a 
new department of geology After the ceremony, 
Sir Alfred accompanied by the president of the 
Students Representative Council, was convoyed from 
the Usher Hall by way of Punces Street to the City 
Chambers m a gaily decorated open carnage drawn by 
students 

In 1023 a large wooden building which was erected 
in 1017 in St Andrew Square, Edinbuigh for the use 
of American troops, was purchased by the University 
and rebuilt on the new campus noar the southern edge 
of the C ity adjacent to the Department of Chemistry 
Early in the following year the Department of Geology 
was transferred thereto from inadequate premises 
in the Old College The wooden building is now 
approaching the limit of its existence, and Sir Alex 
andei Giant g generous gift relieves an anxiety which 
was becommg acute as to the housing of the Depart 
ment of C, eulogy This is the second benefaction the 
University has received from him, for about four 
years ago he contributed a sum of £50 000 towards the 
extinction of the debt on the Department of Chem 
istry In June 1923 he gave £100,000 towards an 
endowment fund for the Scottish National Library, 
and in July of lost year a further sum of £100,000 for 
the erection of a suitable building in which to house 
the Library He was also one of the chief contributors 
to the fund for the Scottish National War Memorial 
His name, as Sir Alfred Ewing said is in Edinburgh a 
synonvm for generosity 

Whin a journal has been for thirty years m charge 
of one man, the reputation of the journal reflects the 
merits of the editor The case in point is that of 
The Mathematical Gazette and Mr W J Qreenstreet 
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Founded and maintained in the interests of sohool 
teachers, the Gazette has pedagogy m plenty, abundant 
notes on scholarship mathematics, and reviews which 
endeavour conscientiously to appraise schoolbooks 
as they issue m bewildering streams from the 
publishers But it aims also at helping its readers to 
understand how mathematics has grown since their 
own university days, and nowhere are important 
mathematical treatises subjected to more valuable 
analyse or more authoritative criticism Keynes 
has been reviewed by Russell, Eddington by Newall, 
Weiorstrass by CaratModory, Sohrodinger by Fowler, 
Knopp by Bromwich Whde Mr Qreenstreet hew 
secured for a journal which grow out of the annual 
reports of a teachers' association the standing implied 
by Buch names as these, he has also poured into its 
pages a wealth of biographical and historical know 
ledgo which has made the Gazette the most readable 
mathematical periodical in the world A testimonial 
m appreciation of Mr Greenstreet's long and success 
ful editorship has been organised by the Counoil of 
the Mathematical Association, which invites the co 
operation of everyone who feels that such work as his 
deserves recognition Because of a severe illness 
which drained his resources two years ago, the 
testimonial is to take the form of a cheque, accom 
panted by the names of subscribers but not by a list 
of amounts The expenses of the fund are being 
borne by the Mathematical Association, and the work 
involved has been undertaken by Mr C Pendlebury, 
39 Burlington Road, Chiswick, London, W 4, to 
whom donations should be sent 

The pioneers of New Zealand geology include von 
Haast, Jam os Hector, I W Hutton, and Ferdinand 
von Hochstetter, the last of whom was born on April 
30 1829 The son of an Austrian pastor, Hochstetter 
took the degree of PhD and m 1853 joined the 
Goological Survey of Austria tour years Inter he 
became geologist to the famous Novara Expedition 
and on Dec 22, 1858, arrived at Auckland, where his 
services were at once secured by the Government 
Von Haast, the German geologist, had arnved the 
day before, having been sent out to report on the 
suitability of the country for German emigrants 
Together, Haast and Hochstetter earned out ex 
tensive geological explorations and both published 
works on the geology of New Zealand Returning to 
Europe m 1861, Hochstetter settled at Vienna and 
for many years held the chair of geology and minera 
logy at the University there He died on July 21, 
1884, and a memoir of him was wntten by Haast, 
which was reviewed in our columns on Nov 20, 1884 

Prof E V Appleton, Wheatstone professor of 
physics at King’s College, London, has been awarded 
the Morris Liebmann Memonal Prize for 1929 by 
the Amenoan Institute of Radio Engineers This 
prize is awarded annually by the board of directors 
of the Institute to the worker responsible for the 
most important contribution made to wireless progress 
duung the preceding year Prof Appleton has for 
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some years been engaged m the study of the scientific 
problems of radio telephony, chiefly on behalf of 
the Radio Research Board and the Department of 
Scientific and Industrial Research In 1924, working 
in conjunction with Dr Barnett, he was the first to 
put forward acceptable experimental evidence for 
the existence of the so called Heaviside layer and the 
value of its height above the ground More recently, 
work on similar lines has been earned out under 
Prof Appleton’s direction, in the most part at tho 
Peterborough Station of the Radio Research Board 
and at King’s College, London, where wireless methods 
have been developed which have led to a great 
increase m our knowledge of the electrical piopertios 
of the upper atmosphere It may be recalled also 
that Prof Appleton made an announcement in 
N ature of Mar 23 last, of tho discovery of what is 
probably a second Heaviside laver He was recently 
awarded a Wireless Premium by the Bntish Institution 
of Electncal Engineers for his researches on the 
causes of wireless signal fading and directional errors 

A movement to commemorate in an appropriate 
way the pioneer work of the late Mr W H Dines in 
the exploration of the upper air and m other branches 
of practical meteorology was initiated a few months 
ago by the Royal Meteorological Society The 
Council of the Society believes that the most suitable 
form of memorial would be the publication of a 
collection of Mr Dmes's scientific papers in a single 
volume, and a circular has just been issued inviting 
promises of subscription to such a volume of about 
000 large octavo pages, to be published at a price not 
exceeding thirty shillings The papers consist almost 
exclusively of contributions to the publications of a 
number of scientific societies extending over a period 
of fifty years , and their re issue in a collected form 
would not only be a tribute to Mr Dines’s original 
and fruitful work but also would be of real service 
to science in general and students of meteorology 
in particular Intending subscribers to the volume 
should oommunioate -with the secretary of the Royal 
Meteorological Society, 49 Cromwell Road, South 
Kensington, 8 W 7 We trust that the promises to 
purchase the volume when published will be numerous 
enough to relieve the Council of any anxiety which 
may be involved in the cost of publication of a work 
worthy of one whose researches began a new epoch in 
the history of meteorology and have led to develop 
ments of great practical value 

The American Association for the Advancement of 
Soience held a very successful meeting m New York 
during the last week of December On behalf of the 
fifty educational and scientific organisations of the 
city, Prof Henry Fairfield Osborn, the president, 
welcomed the Association, whioh now includes more 
than 17,000 members, and gave an indication of the pro 
gramme set for the meeting A reprint of his address 
has now reached us The programme seems to have 
been arranged with great regard to the convenience 
of the public and the scientific worker of wide interests, 
for separate days were set aside for general sessions each 
on one particular science, so that geology, physios Jno 
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logy , ohemistry, and anthropology each had its day, and 
on the evening of the same day a reception and address 
followed in the corresponding department of tho 
American Museum of Natural History Following 
the excellent precedent of the British Association, 
these evening addresses were of a semi popular 
oharacter designed to attract and stimulate the 
rapidly growing interest in science manifested in the 
city of New York and throughout the United States 
and Canada “ The leading motif of this science week 
programme was to offset some of the extreme specialisa 
tion of the present day by a more general prospectus 
of the unity and harmony of various sciences such as 
prevailed in the unified spirit of the great founders of 
the Association eighty fivo years ago ” It is a leading 
mottf which deserves serious consideration in arranging 
the programme of the British Association Advan 
tage was taken of the occasion of the meeting to 
celebrate the centenary of the epoch making glacial 
theory of Louis Agassiz, one afternoon session being 
devoted to a symposium of addresses on v arious 
aspects of glAciation 

One of the interesting evening addresses was 
delivered by Prof W M Wheeler, of Harvard 
University, on “ Present Tendencies in Biological 
Theory,” and this has sinoe appeared in the February 
Scientific Monthly Prof Wheeler makes a strong 
protest against the critics of biological theory, who 
find that “ biology has been Bteadily going to the 
dogs ever since the Renaissance,” or that “ biology 
has about reached a stage corresponding with pre 
Copermcan astronomy and physics, and that biologists 
have not yet discovered a single law, since what they 
have been fondly calling laws are merely rules or 
generalisations ” He considers that there are at 
least three recent theories, which, with sonic mutual 
adjustment, might yield a provisional synthesis, or 
at any rate olanfy the oonfljct between the mechanistic 
and vitalistio poults of view These are the theory 
of emergence or ‘ holism ’ propounded by Prof 8 
Alexander, Prof C Lloyd Morgan, and General J C 
Smuts , the configuration or * Gestalt ’ theory , and 
behaviourism Each of these theories deals with 
wholes, from different aspects , the first emphasising 
that the whole has a novel import not apparent in 
any mere Bum or aggregate , the second being more 
interested in the peculiar irreducibihty of wholes as 
patterns either in space or time than in their novelty , 
and the third concerned with the action patterns of 
the whole organism m response to its environment 
While admitting that certain oppositions must remain 
in biological theory from the nature of the emergence 
levels of organisms, Prof Wheeler thinks that many 
of the oppositions among theories may be elucidated 
and toned down “ by the rejection of a lot of adven 
titious and mystical notions foisted upon the biological 
sciences by historians and philosophers ” 

An outstanding feature m the recent history of the 
British Research Association for the Woollen and 
Worsted Industries is the retirement of the chairman, 
Sir James P Hinchliffe Sir James, who is well 
known for his public servioes in Yorkshire, is a 
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distinguished figure in the textile industry, and he has, 
in large measure, been responsible for the develop 
ment of the present high degree of efficiency of the 
Association He is succeeded by Lord Bamby, who, 
in addition to being governing director of one of the 
largest wool firms in the world, has already rendered 
much service through the Federation of British In 
d us tries and elsewhere, by his advocacy of the import 
anoe of the application of scientific method in the 
development of British industry The Report of the 
Association for the year 1928-29 contains a complete 
survey of its activities The effects of selection, 
breeding, nutrition, climate, and pasturage on parti 
cular breeds of sheep, and the consequent effects upon 
the wool produced, are being investigated, with the 
financial assistance of the Empire Marketing Board, 
in conjunction with the Dominions overseas Phy 
sioal and chemical probloms oontinue to provide an 
extensive field of investigation Much of this work 
has already been described in previous reports by the 
Association The joint research with the Society of 
Dyers and Colourists upon fastness of dyestuffs and 
fading of fabnos due to light, perspiration, and other 
agents, is being continued 

The extent and complexity of the purely scientific 
problems which confront the textile industry at the 
present time are olearly described m the Report re 
ferred to above, and the difficulty of the dissemination 
of the results of the purely scientific work of the As 
sociation in the industry itself has received timely 
emphasis The better utilisation of research, not merely 
m the textile industry, but also in British industry 
generally, is probably one of the most urgent needs of 
the present time The final Report of Sir Arthur 
Balfour’s Committee on Industry and Trade sounds 
a warning note upon this point when it states that 
before Bntish industries, taken as a whole, can hope 
to reap from scientific research the full advantage 
which it appears to yield to some of their most formid 
able trade rivals, nothing less than a revolution is 
needed in their general outlook on scienoe , and in the 
case of some industries at least tlus ohange of attitude 
is bound to be slow and diffloult, m view of old and 
deeply rooted industrial traditions The work of the 
research associations generally will be immensely 
facilitated if thin view gains a wider appreciation 
amongst all those engaged in industry to day 

In his Friday evening discourse, delivered on April 1 9 
at the Royal Institution, Prof O T Jones described 
a visit to the Grand Canyon, Yellowstone National 
Park, last summer This is thfe largest of the national 
parks in the United States, and is chiefly remark 
able for its geological and phyaiographical features 
Volcanic accumulations of the Tertiary' period make 
up a large area of the Park and attain a thickness of 
many thousands of feet The large number of existing 
geysers and hot springs indicates that the volcamo 
phenomena are not yet quite extinct Among the 
most striking of the physiographic features of the 
area is the great canyon carved by the Yellowstone 
River on its way from the Yellowstone Lake to jom 
the Missouri Physiographers have usually regarded 
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the Grand Canyon as a product of erosion since the 
glacial period An examination of sediments in the 
wall of the Canyon near the Great Fall has shown that 
they are sands, muds, and conglomerates extending 
in different places from the nm of the Canyon nearly 
to the bottom These prove beyond doubt that the 
Canyon since its excavation has been dammed at 
some point below, and in the lakes resulting from this 
process the sediments have accumulated, filling the 
Canyon to the bnm Further investigations have 
established that the Canyon since its excavation has 
been dammed by great flows of lava which entered 
the Canyon from the north and flowed against the 
drainage of the Yellowstone and its main tributary, 
the Lamar River A consideration of the profiles of 
the drainage system shows that prior to the damming 
episode the Canyon had been eroded in three or four 
stages or cycles of erosion , each new stage being 
initiated by uplift of the region The lava flows 
entered the Canyon while the last cyole of erosion 
was in progress The results of these discoveries 
have thrown an entirely new light on the volcanic 
history of the Park, which will have to be examined 
anew 

Thk Society for Experimental Biology met at the 
University of Manchester on April 19 and 20, the 
meetings being held m the Physiology Department 
through the kindness of Prof H S Raper Among 
the numerous contributions were an account of the 
growth and development of different tyjpee of bulbs 
by Prof F E Weiss, and a stimulating discussion 
which followed the statement, by Prof D Thoday, of 
the principles underlying the causal interpretation of 
plant anatomy Mr M A H Tinoker described the 
effect of varying the daily light duration upon the 
time of flowering, form, and chemical composition of 
plants, while Mr E J Collins outlined some expen 
ments on the ‘ breaking ’ of tulips Prof H 8 Raper 
gave an account of melanin formation among animals, 
pointing out that a similar mechanism appears to 
underlie all the cases explored, with possible exoep 
tions among vertebrates Mr J Needham discussed 
the evolution of the egg and the metaboho limitations 
which it imposed upon the embryo Prof T H Pear 
desenbed his work upon the transfer of training in the 
acquisition of manual dextenty Mr A D Ritchie 
introduced an interesting discussion on the acid base 
equilibrium m muscle 

The Prime Minister of the Commonwealth has 
appointed a committee to take charge of the general 
arrangements for the proposed Australian Antarctic 
Expedition under Sir Douglas Mawson Sir George 
Pearce, vice president of the Executive Council, is 
chairman of the committee, and the other members are 
Sir Douglas Mawson (or, m his absence, Capt J K 
Davis, who will be second in command of the expedi 
tion), Sir David Masson, Rear Admiral W R Napier, 
Dr A C D Rivett, and Dr W Henderson The 
expedition will undertake a coastal survey of the 
Antarctic continent south of Australia between 
longitudes 160° and 45° east, the Discovery having 
been placed at its disposal by the British Government 
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It is anticipated that the ship’s complement will 
number twenty six, and that the scientific staff, in 
eluding a press correspondent, will be twelve The 
starting point of the expedition has not yet been 
determined, but operations will probably begin late in 
November and continue until the end of Apnl 1930 
It is very probable that a second season will be neces 
sary to enable the whole programme of the survey to 
be earned through 

In the article on Christian Huygens in our issue of 
April 13, p 575, reference was made to the object 
glass of 122 feet focal length which, according to 
Weld, was given to the Royal Society by Huygens in 
1091 Weld also states that two other object glasses 
of Huygens’ were afterwards presented to the Society 
by Sir Isaac Newton and the Rev Oilbert Burnet 
From Prof R A Sampson, Astronomer Royal for 
/Scotland, we learn that the real donor of the first and 
the maker of all three lenses was Christian's elder 
brother, Constantine Huygens (1590-1087), and 
that, collaborating with Prof A E Conrady, Prof 
Sampson has recently communicated to the Royal 
Society a paper containing a cntioal account of these 
historical lenses Weld’s “ History of the Royal 
Society ” was published in 1848, but the mistake about 
the lenses had been pointed out by Uylenbroek ten 
years before From the Times of April 22, we learn 
that the tercentenary of the birth of Huygens was 
celebrated the previous week at Leyden, the com 
memoration being organised by the Royal Academy 
of Sciences in conjunction with the University of 
Leyden and various scientific associations A 
souvenir account of the proceedings is to be published 
af Amsterdam 

The issue of Vox for Mar 1, edited by Prof Calzia, 
of the University of Hamburg, contains an official 
communication of the International Society of Ex 
penmental Phonetics giving an account of the Con 
ferenoe to be held on July 24-31 next m Hamburg, 
with a list of addresses and demonstrations -and an 
announcement that opportunities will be given for 
practical training in the methods of the science The 
published list of members includes experimental 
phonetioians from nearly every country in Europe 
and also from America and Asia An account of a 
new and very practical form of stroboscope for 
observing the vocal cords is illustrated in detail Vox 
is the official organ of the Phonetio Laboratory of the 
University of Hamburg, the Phonetio Institute of the 
University of Vienna, and the International Society of 
Experimental Phonetics It is sent without charge 
to members of the International Society 

Db Millais Cxjlpin has contributed an article on 
noise and hearing, considered from the psychological 
point of view, to a recent issue of TheNineUenthCerUury 
(vol 105, No 026) Few of those who most volubly 
protest against the noises of modern life are content 
to base their objection on the simple fact that un 
necessary noise is irritating to most people, and that 
certain temperaments may find that irritation harm 
ful to health Instead, a pseudo scientific terminology 
is used to desonbe fantastio happenings to the central 
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nervous system Dr Culpin discusses the problem 
of nervousness, the relation of the nervous tempera- 
ment to the degree of suffering from noise, the be- 
wildering array of personal peculiarities that con 
fronts any investigator of noise, the domain of the 
physiological injury when such can be proved to exist 
The frequently urged view that energy ib used up in 
ignoring noise, sounds plausible, but as it can neither 
be proved nor disproved it leads nowhere , arguing 
by analogy, however, there seems no reason to suppose 
that lack of attention to certain auditory sensations 
can be of any more danger to the organism than lack 
of attention to any other sensory stimulation The 
article is a very timely and necessary corrective to 
the loose thinking and over simplification character- 
istic of many writers on the subject Dr Culpin also 
makes the subject muoh more valuable by treating it 
in relation to other problems and not as an isolated 
phenomenon 

An authoritative committee, composed principally 
of veterinary surgeons in charge of slaughter houses, 
recently held at Leeds a trial of the Weinberg casting 
pen, the object of which is to ensure that no suffering 
shall be inflicted when beasts are cast for slaughter 
by the Jewish method (sbechita) It is therefore 
satisfactory to know that the report of the committee 
is entirely favourable The chairman was Prof F T G 
Hobday, principal of the Royal Veterinary College, 
and the honorary secretary Capt C W Hume, of 
the University of London Animal Welfare Society 
The members included Prof Lovatt Evans, five 
veterinary surgeons in charge of large abattoirs, and 
two representatives of animal protection societies 
It is understood that two further machines having 
the same object are to be tried out in the near future 
The subject is one upon which feeling runs very high 
in some slaughter houses, and m these circumstances 
it is not easy to ensure the scientific character of the 
trials by eliminating incalculable human factors The 
committee will doubtless, however, be fully alive to 
this consideration 

In a recent address to the Institution of Eleotncal 
Engineers, Mr J Swinburne gave an account of Sir 
Joseph Swan’s inventions in connexion with the 
carbon filament electric lamp In the Apnl Journal 
of the I E E , Mr A Campbell Swinton has a note 
on the part played by Lane Fox Pitt in the invention 
of this lamp He thinks that neither Mr Swinburne 
nor Sir Ambrose Fleming in his ‘ personal recollections, ’ 
published in the February issue of the Journal, do 
justice to this imentor, and points out that he was 
the first patentee of the method of ‘ flashing ’ used 
in making carbon lamps, and was the inventor of the 
constant voltage system of public lighting with the 
lamps in parallel In the same journal Mr Swinburne 
replies that he does not know who invented the 
method of flashing ’ In his address he was dis 
oussing Swan’s work, and as Swan got no help from 
Lane Fox Pitt’s work, it was unnecessary to discuss 
the work of the latter He mentioned, however, in 
hi9 address tfiat Pitt did take out a patent on parallel 
distribution a yedt before Edison, which, although bad 
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in law, propounded with luminous clearness parallel 
distribution, and dispelled for ever the fog about 
‘ the subdivision of the eleatnc light ’ 

At a meeting held in the Natural History Theatre 
of the University of Manchester on Feb 23, a pro 
visional committee was appointed to draw up a scheme 
for oo ordmating the work of the scientific societies, 
especially those following biological lines of research, 
in north western England and Wales The com 
mittee has now issued a circular with suggestions for 
the establishment of a “ North Western Naturalists’ 
Union,” which will, it is hoped, be definitely in 
augurated in June Membership of the Union will 
be ojien to individuals as well as to societies in the 
area proposed, which includes tho English counties 
from Cumberland to Staffordshire and Shiopshire, 
North Wales, and the Isle of Man It is believed that 
such a Union may bo of great service to the local 
societies, by holding a yearly general meeting and 
conference, by arranging exchange a of feoturera 
between the various centres, and by facilitating tho 
publication of papers For many years past there 
has been at work a strong naturalists’ union in north 
east Lancashire, and it is hoped that the more 
comprehensive union now proposed will be a means 
of help and encouragement to the large number of 
earnest Nature lovers who pursue their studies in the 
busy industrial towns and the countryside of the 
north west of England 

The Australian National Research Council has 
elected Sir Thomas Lyle, formerly professor of natural 
philosophy in the University of Melbourne, to the 
office of president in succession to the late Mr R H 
Cambage 

At the meeting of tho London Mathematical Society 
on Thursday, May 16, at 5 r m at Burlington House, 
Prof C G Darwm, of Edinburgh, will deliver a 
lecture on “ The Refraction and Scattering of Light ” 
Members of other scientific societies who may be 
interested are invited to attend 

Sir Otivbr Lodok is to deliver the nineteenth 
annual May Lecture before the Institute of Metals 
on Tuesday, May 7 The title of the lecture will be 
“ Some Ideas about Metals ” Cards of invitation to 
the lecture can bo obtained by sending a stamped 
and addressed envelope to the secretary of the In 
stitute of Metals, 36 Victoria Street, London, S W 1 

It is announced in Science that Prof Frank 
Schlesinger, director of the Yale University Obser 
vatory, has been awarded the Bruce Medal of the 
Astronomical Society of the Pacific for his work on 
photographic parallaxes and in other departments of 
astronomy The medal is awarded on the recora 
mendation of the directors of the Harvard Observatory, 
Lick Observatory, Yerkes Observatory, the Obser 
vatory of Berlin, the Observatory of Greenwich, and 
the Observatory of Pans 

Thf Council of the Institution of Automobile 
Engineers has awarded the medal of the Institution 
to Capt J S Irving in appreciation of his bnlhant 
work in connexion with the design of the “ Golden 
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Arrow,” which, coupled with the courage and skill of 
Major Segrave, has resulted in the world’s speed 
record being once more held by Britain, and this time 
by a very large margin The medal was established 
in 1922 as a recognition of technical achievement 
likely to have special influence on the advancement 
of automobile engineering 

The annual congress of the South Eastern Union 
of Scientifio Societies will be held at the Royal Pavilion, 
Brighton, from Wednesday, June 6, until Saturday, 
June 8, inclusive, by invitation of the Bughton and 
Hove Natural History and Philosophical Society, and 
the Worshipful the Mayor and Corporation of Brighton 
Sir Arthur Keith has consented to serve as president 
in succession to Sir Martin Conway The honorary 
general secretary of the Congress is Mr E A Martin, 
10 Avenue Road, South Norwood, S E 26, and the 
assistant hon secretary is Mr R W Strickland, 
6/6 Clements Inn, W C 2 

We learn from a Daily Science News Bulletin (Science 
Service, Washington, D C ) that the United States 
Senate has passed a bill providing pensions of 126 
dollars per month for the Army officers and enlisted 
men, or their widows or heirs, who took part in 1900 in 
the yellow fever investigations carried out in Cuba 
under Major Walter Reed, which demonstrated oon 
olusively that yellow fever is not infectious or con 
tagious m the ordinary sense Further, tho names of 
the 22 men (of whom 14 survive) of the expedition are 
to be published annually in the Army Register as a 
roll of honour, and each of the men or their heirs is to 
be presented with a commemorative gold medal 

At the annual general meeting of the Physical 
Society of London, held on Mar 22, the following 
officers were elected — President Dr W H Eccles , 
Vice Presidents Sir Oliver J Lodge, Sir Richard 
Glazebrook, Prof H L Callendar, Sir Arthur Schuster, 
Sir J J Thomson, Trof C Vernon Boys, Prof C H 
Lees, Sir William Bragg, Dr Alexander Russell, Dr 
F E Smith, Prof O W Rioliardson, Mr R W Paul, 
Dr J S G Thomas, Prof A O Rankme, and Prof 
F L Hopwood , Hon Secretaries Dr Ezer Griffiths 
and Dr Allan Ferguson , Foreign Secretary Prof 
O W Richardson , Hon Treasurer Mr R S 
Whipple, Librarian Mr J H Bnnkworth 

A prize consisting of a medal and tho sum of £600 
is offered by tho British Empire Cancer Campaign to 
the person, or group of persons, who shall submit tho 
essay embodying the results of original investigations 
which, in the opinion of the judges, is the best oontri 
button towards the early diagnosis of cancer The 
competition is open to British subjects of either sex, 
resident in the British Empire or the Dominions, who 
can obtain a copy of the rules and regulations relating 
to the prize by writing to the secretary of the British 
Empire Cancer Campaign, 19 Berkeley Street, W 1 
The latest date for the receipt of essays is Dec 31, 
1931 The award will be made early in the following 
year 

An interesting artiole by Prof Luigi Devoto on the 
results whioh have followed the institution of ‘ summer 
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tune ’ appears in the Rendtconli of the Royal Lom 
bardy Scientific and Literary Institute for last year 
This question was discussed at the seventh Italian 
National Congress of Industrial Medicine, held at 
Parma, following a paper by Prof Gaetano Pieraocim, 
who considered more particularly its hygiemo aspects 
Pieraooini’s conclusions, given in txtenso, mdioate 
whole hearted accord with daylight saving, which has 
resulted in the checking of various maladies favoured 
either by lack of light or by the use of artificial ilium 
ination 

A catalogue (No 8) of miscellaneous second hand 
books of science, mainly of botanical and zoological 
interest, has been received from Mr J H Knowles, 
92 Solon Road, S W 2 

Readers interested m West Africa may like to have 
their attention directed to a short catalogue of second 
hand books relatmg to that part of the world which 
has recently been issued by Messrs Francis Edwards, 
Ltd , 83 High Stieet, Marylebone, W 1 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — A senior 
curator of the Museum of St Bartholomew’s Medical 
College — The Dean of the Medical College. St 
Bartholomew’s Hospital, E C 1 (April 29) A research 
studentship at St Mary’s Hospital Institute of 
Pathology and Research — The Secretary, Institute of 
Pathology and Research, St Mary’s Hospital, 
Paddington, W 2 (April 30) A lecturer m engineering, 
with special qualifications on the electnoal side, at 
the Plymouth and Devonport Technical College — The 
Secretary for Education, Rowe Street, Plymouth 
(May 4) A junior scientific officer in the Admiralty 
Scientific Pool — The Secretary of the Admiralty (C E 


Branch), Whitehall, 8 W 1 (May 4) A lecturer m 
engineering at the Widnes Municipal Technical College 
— The Clerk to the Governors, Town Hall, Widnes 
(May 6) A male assistant at the Ixiw Temperature 
Research Station, Cambridge — The Superintendent, 
Low Temperature Research Station, Cambridge (May 
6) An inspector of weights and measures under the 
Surrey County Council — The Clerk of the burrey County 
Counoil, Publio Control Department, County Hall, 
Kingston upon Thames (May 6) A first assistant in 
the Clinical Laboratory of the Manchester Royal Infirm 
ary — The Gen Supt and Secrotary, Royal Infirmary, 
Manchester (May 8) A pathologist and bacterio 
logist at the Northern Infirmary, Inverness — The 
Hon Secretary, Northern Infirmary, Inverness (May 
8) The Anderson lectureship in comparative psycho 
logy in the University of Aberdeen — The Sec re 
tary, University, Aberdoon (May 28) A professor of 
anatomy at St Bartholomew’s Hospital Medical College 
— The Academio Registrar, University of London, 
8 W 7 (May 30) A professor of mathematics at Can 
terbury College, New Zealand — -The High Commissioner 
for New Zealand, 41 5 Strand, W C 2(July31) Ajunior 
assistant under the Directorate of Metallurgical Re 
search, Research Department, Woolwich — The Chief 
Superintendent, Reseaieh Department, Woolwich, 
S E 18 A senior biology master at the Cambridge 
and County High School for Boys — The Education 
Secretary, County Hall, Cambridge Afull timeteacher 
of electrical engineering at the Barnsley Mining and 
Teohnioal College — The Principal, Harvey Institute, 
Barnsley A woman biochemist at the Wellcome 
Physiological Research Laboratories — The Direotor, 
Wellcome Physiological Research Laboratories, 
Beckenham 


Our Astronomical Column 


Halley’s Comet and the Aquarid Meteors of 
May 2-6 — One of the greatest of English astronomers 
was Edmund Halley, who acted as Astronomer Royal 
about two and a half centuries ago Amongst the 
most important of his achievements was the dis 
oovery that a bright comet visible in 1882 and first seen 
by an assistant of Flamsteed, revolved around the 
sun in about 78 years and had been observed m 
the years 1531 and 1607 He predicted its return 
in 1759, and this was realised 

Since Halley s day, further investigations have 
elicited the fact that tho comet has been in existence 
and visiting the sun during more than 2000 years 
It was last observed m 1910, and will probably re 
appear in about 1986 One of the occasions on which 
it returned was the momentous year 1088 Certain 
disasters and historical events were formerly con 
nected by superstitious people with its visits 

This remarkable objeot is the largest of all the 
periodical comets, and it is notable as being the source 
of a meteoric display which occurs during the first 
week m May Capt Tupman discovered it about 
sixty years ago, and it has been reobservod on many 
occasions since, though it has never furnished a 
really neat abundance of meteors But the objects 
derived from this comet are unequalled in splendour 
and length of flight by any other meteoric display in 
the heavens The earth and oomet do not encounter 
each other oentrally, for their orbits at the points of 
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nearest approach are separated by several millions of 
miles of space The meteors, therefore, which the 
earth encounters are only those placed on the outei 
fringe or outskirts of the Bystem Some of the large 
fireballs belonging to it may possibly be observed m 
the morning twilight of Moy 2-6 next, between about 
1 am and 3 am The conditions prevent their 
apparition during the earlier hours of the night 

Quantitative Analysis of thf Sun — Prof H N 
Russell contributes an interesting article on this sub 
jeot to the Scientific American for April He gives a 
sketch of various stages in the history of spectrosoopy 
The earliest stage lay in the simple recognition of the 
presence of various elements in the sun and stars 
Then followed the stages of the study of radial veloci 
ties, and of the detection of magnetic fields— Atten 
tion is now being given to the contours of lines — 
curves indicating the gradations of intensity through 
out their widths Mid deductions as to the density with 
which the atoms are packed in the course of the ray of 
light It is stated that the weakest lines on ordinary 
stellar spectrograms (of intensity 1 on Rowland’s 
scale) could be produced by 2 x 10 1 * atoms per square 
centimetre, which is a millionth of the number in a 
cubic centimetre of sir , further, that the whole 
amount of ga« m the sun’s atmosphere, if condensed 
to the density of our air, would form a layer between 
Id centimetres and 1 metre in thickness 
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Research Items 


Lovelock Cave — In 1911, during mining opera 
tionH for bat guano, numerous anoient Indian objects 
were discovered in the Lovelock Cave in the Hum 
boldt Valiev of West Central Nevada Further ex 
cavations were carried out under more favourable 
conditions in 1924 bv Mr M R Harrington and Mr 
Loud, which are now described m a fully illustrated 
monograph issued as No 1 of Vol 25 of the University 
of California Publications in American Archaeology and 
Ethnology To tho description of the recent excava 
tiohs Mr Loud adds an account of the objects ob 
tamed m 1912 Originally Lovelock Cave was a long 
shed like rock shelter about 150 feet m length and 35 
feet wide Earthquakes and other natural agonoies 
( aused masses of rock to fall from tho roof blocking the 
opening m front converting it into a cat o 1 he looal 
Indians, the Northern 1’aiute, have a legend that the 
inhabitants wore Pit River Indians whom they drove 
out The cave had undoubtedly been used as a dwell 
ing place, and not solely as a cemetery and jilace 
of ceremonial deposit, as has been suggested The 
earliest horizon of occupation belongs to the Basket 
Makers of possibly three to four thousand years ago, 
with possibly sixty burials in the cave, and as the cave 
refuse lies directly on tho lacustrine deposits it begins 
possibly within a hundred years of the subsidence of 
Lake Lahontan The deposits of human origin show 
no bones of tho sabre tooth tigers, horses, or camels 
found m the lake shore gravels The culture of the 
earliest occupation resembles, but is poorer than, that 
of the Basket Makers, nor was there any knowledge 
of agriculture It resembles the hypothetical • basio 
culture ’ of the south west After a deposit of five 
feet, a foreign influence creeps m, forming a transition 
period, and Anally, as it grows stronger, the bow and 
arrow appear Then begins a * Later Period,' pos 
sibly about A. n 1000, containing many articles which 
have their counterpart among the modem Paiute 
The cave dwellers would thus appear the cultural, if 
possibly not the linguistic, kinsfolk of the Northern 
Paiute 

The Australian Aboriginal Brain — Prof Wool 
lard (Jour Anal vol 63, pt 2, pp 207 223) gives 
an aooount of four brains of aboriginal Australians 
He finds that the aboriginal Australian brain is a 
small brain, extremely dolichocephalic, in whioh the 
insula tends to be exposed and the primitive features 
in the organisation of the striate area to be retained 
His observations offer no ground for supposing that 
the aboriginal brain discloses any peculiar simian 
features or that it resembles microcephalic brains of 
European origin, or that it retains any special features 
of the foetal human brain He finds that the varia- 
tions in the indices of the aboriginal brain present no 
peculiar features, and the differences between it and 
the European bram are adequately accounted for by 
the extreme dobchocephaly The proportion of grey 
to white matter in the hemispheres is the same as in 
the European brain, and there are no significant 
differences between the nght and left hemispheres 
The total weight of the bram and the weights of the 
hemispheres are smaller than in the European bram 

Nervous Symptoms and Vocational Selection 
— In the Revue de la Science du Travail (Tome I , 
No 1 ), Dr Toulouse directs the attention of students 
of vocational selection to the problem of the nervous 
person m the industrial world He maintains that 
slight nervous troubles are infinitely more common 
than any one is aware of, and that their action on the 
output of the worker is disastrous He contrasts the 
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limited and ascertainable effect on output of an 
organic disease, with the irregular and incalculable 
effect of nervous symptoms Ihere is here no ques 
tion of the intelligence, which might be of the highest 
order, but of an emotional or temperamental in 
stability, over whioh the person has little control, 
leading to erratic work curves and long sickness 
absenteeism He pleads for a greater recognition of 
this factor by those doing mental testing and for 
a periodic examination of employes during their 
industrial career The nervous condition which in 
the typist may involve an unusual number of errors 
may in a signalman lead to a disaster It is probable 
that behind an accident is an emotional instability 
and not a defective sense organ or intellectual weak 
ness A similar conclusion was reached by tho 
Industrial Fatigue Research Board after an mvesti 
gation of telegraphist's oramp it was shown that 
those who suffered from that disorder, which essen 
tially involved even in tho earlier stages a diminished 
output, were of tho temperament popularly called 
‘ nervous ' 

t»EA trout in Scottish Waterk — In his paper 
“ Sea trout of the River Ailort and Loch Eilt, Part 2, 
1920 and 1925-27 With an Appendix on Ailort 
Salmon ” (Fishery Board for Scotland Salmon 
Fisheries, 1928, No 9), Mr G Herbert Nall continues 
his work based on scale reading, the first part of which 
was published in 1926 The present part, embodies the 
results obtained by analysing both the old and the new 
material, a r6sum6 being made of tho whole The sea 
trout of this distnot, like most of those of the west 
coast rivers, have a more uniform type of life than 
those of the east ooast rivers, the ohief features ill the 
nyer Ailort being the big runs, beginning as early as 
March and mainly composed of fish which have 
spawned m the previous winter, and the high average 
size of the fish, a few of which attain a great weight 
The size is mainly due to good feeding and favourable 
oonditions both for the parr and the sea fish, giving 
rise to a vigorous stock The Ailort fish survive to a 
greater age and weigh more than do those of the east 
ooast rivers, and maturity is reached rather later 
Early Bpawnera seldom survive the tenth year from 
hatching, whilst amongst those which spawned later 
in life some exceed fourteen yearn, and the percentage 
of survivors rises with the increase in the number of 
sea years before maturity is attained Spawning re 
tarda growth, but to a less degree than in the salmon 
Salmon sruolts usually migrate after two years of river 
life, those of the sea trout after three years Salmon 
smolts at migration are about two inches shorter than 
those of the salmon trout of the same age During 
this river life the salmon parr grow more slowly than 
those of the sea trout, but after migration the growth 
rat© of the salmon is by far the larger It has often 
been suggested that some of these large Ailort sea 
trout are hybrids between salmon and sea trout, but 
although experiment has proved that salmon eggs oau 
be fertilised by sea trout milt and vice versa, the 
author is of the opinion that there is no indication of 
hybridisation between salmon and sea trout, nor are 
there two or more distmot races of the latter in the 
Ailort 

Parasites and Predators in Biological Control 
of Insect Pests — In the Bulletin of Entomological 
Research, vol 19, March 1929, Dr W R Thompson 
dismisses this important subject As he points out, 
both predaceous and parasitic insects praotioally 
always kill their hosts The question of their relative 
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value as controlling factors is, however, somewhat 
obscure That inseot predators are numerous and 
beneficial is generally acknowledged, but that they 
are as valuable m these respects as parasites is not 
by any means universally believed This subject is 
ably discussed by Dr Thompson, who advances 
theoretical conclusions, partly based upon calculations 
of the length of time necessary for the annihilation 
of a given host population by given populations of 
gregarious parasites, solitary parasites, and predators 
His tlieoretioal conclusions mdicate that the value of 
predators has been underestimated by practical 
entomologists, and they are supported by the history 
of the practical application of biological control As 
examples, he quotes the efllciency of such predators 
as Coccinellidee in controlling certain scale insects 
and mealy bugs the utilisation of the oarabid beetle 
Calosoma in controlling the gipsy moth in New England 
and the extraordinarily valuable results attained by 
the introduction of the capsid, Cyrtorhmus mundulus, 
in controlling the sugar cane leafhopper in the 
Hawaiian Islands He concludes that predators are 
worthy of more careful attention than has so far been 
acoorded them, but that the relative values of para 
sites versus predators in any given case can only be 
decided by critical investigation in the held 

Prb Cambrian Life — Some months ago it was 
announced in the daily Press that a pro Cambrian 
fauna had been discovered in South Australia Some 
details of this have now been given by Sir T W 
Edgeworth David in “ Notes on newly discovered 
fossils m the Adelaide Series (Lipalian ?), South 
Australia ’’ (Trans Roy Soc S Australia, 52, pp 191 
209, pis xm xvui , 1928) He considers that he has 
found the remains of Algai, polvchaetous annelids, 
brachmpods, and euryptends in the Adelaide Senes 
at horizons ranging from 2000 to 12,000 feet below 
the oldest rocks in wluoh undoubted Lower Cambrian 
fossils have been traced The age may be (1) basal 
Lower Cambrian or (2) Lipalian, that is, belonging 
to the time represented in North America by the 
unconformity between the Keeweenawan and the base 
of the Cambrian, or (3) Proterozoic (Algonkian) 
Without seeing the specimens on which Sir Edgeworth 
David s views are based, it is almost impossible to 
express an opinion as to their nature The figures 
which he gives are not convincing If he has really 
found euryptends in beds of pre Cambrian ago, it is 
difficult to acoount for the fact that scarcely any 
undoubted representatives of that group of arthropods 
have been discovered ui the Cambrian 

Tropical Agriculture — The Imperial College of 
Tropical Agnculture, Trinidad, hew issued its report 
for 1927-1928 together with the prospectus for 1929- 
1930 Developments have been made in all directions, 
and further extensions are hoped for in the near future 
An estate is specially needed for research, principally 
into biologioal problems, as the existing grounds are 
required for the instruction and training of students 
The power station is now in use and the new building 
for low temperature research and cold storage is oom 
pleted, although the interior fittings of the latter are 
not yet finished The construction of a new chemical 
block is proceeding, and alterations and additions 
have been made m the sugar factory In research 
work good progress has been made With regard to 
bananas, the mam objects are to secure good market 
able varieties immune from Panama disease (a prob 
lem which necessitates a study from both the patho 
logical and phsyiologioal point of view), and further 
to investigate the ripening process in order that the 
fruit may be successfully marketed overseas The 
new oold storage ohamber will prove of special benefit 
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m these problems Soil research with reference to the 
sugar cane crop has been successfully earned out The 
lune content of the soil, and particularly the propor 
tion of adsorbed calcium ions, has been shown to be 
correlated with the resistance of the plant to frog 
hopper blight A practical outcome of this work is 
that the College is now able to advise growers as to 
the amount and kind of lime to apply to their helds 
and the methods of application to employ On the 
other hand, insecticide work has also proved successful, 
and the froghopper pest can now be kept under control 
if the proper exocutive arrangements are made at the 
light time, the cane growers acting collectively The 
mam objects of research in the coming year arc prob 
lems dealing with tropical fruits such as bananas and 
citrus, biological investigations of cacao, and genetical 
and fertiliser trials with sugar cane 

Iso ELECTRIC POINT OF CELLS AND TISSUES —In a 
recent number of biological Reviews (4, p 1 ) H Pfeiffer 
has contributed a comprehensive review of the now 
voluminous literature bearing on this subject, in v> Inch 
he points out that the original conceptions of the iso 
electric point (IEP) are tending to develop both in 
physical chemistry and m biology Cells and tissues 
of plants, and perhaps of animals, show many analogies 
with ampholyteB, probably owing to the presence of 
these substances at the cell surfaces and at the internal 
boundaries of the protoplasm From the observed 
effects, attempts have been made to determine the IEP 
m the case of a given tissue, and also to explain the 
regulatory effects of the cells upon external solutions 
Pfeiffer points out that most biological work has been 
concerned not with the true IEP, whioh is given by the 
stationary phase in electro cataphoresis, but with the 
apparent IEP (as found, for example, from minima 
of swelling, viscosity, and osmotic pressure), which 
depends primarily on the reaction at which there is a 
maximum of neutral molecules r lhe apparent IEP 
determined in this way may be displaced owing to salt 
formation, and this is particularly likely to happen m 
the case of proloplasmio ampholytes Further, the 
presence of two or more ampholytes in protoplasm 
does not, on present conceptions, necessarily lead to 
the establishment of a collective IEP as it may tend to 
do *n varo There may, m cases known, be signs of a 
number of apparent iso electric points The relation 
of the apparent IEP to growth and physiological 
functions of the organism is discussed, and the author 
emphasises the view that further work is required on 
the effect of these phenomena on ion movement and 
the electro histological behaviour of protoplasm, and 
on the mechanism of such functions as protoplasmic 
streaming 

Cyclones at Mauritius — Mr R A Watson, 
Director of the Royal Alfred Observatory, Mauritius, is 
to be congratulated for producing “The Cyclone Season 
1927-8 at Mauritius,” wluoh is to bo the first of an 
annual senes of publications summarising the mfornla 
tion collected at that Observatory about the cyclones 
ooourrmg in the neighbourhood dunng each cyclone 
season The oyolone season in Mauritius extends nor 
mally from November to May , the one under dis 
cussion was one of the stormiest on record, and was 
remarkable also for the fact that the tracks were 
farther west than usual, to which peculianty the ab 
sence of gales at Mauritius itself is to be referred The 
weather reports from neighbouring islands were supple 
mented by information supplied by ships calling at the 
island In two instances enough observations were 
available to allow of the construction of diagrammatio 
systems of wind arrows in which the wind represented 
is the wind relative’ to the moving centre, the isobars 
being shown in the usual way It is interesting to 
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And some evidence oi a discontinuity of wind along the 
actual traok m front of the centre and not as was 
found by Chne in the case of West Indian hurricanes 
(Nature Dec 24 1927 p 909) between the winds 
of the two quadrants on one side of the traok 
Allowing for the reversal of the circulation as between 
storms of the northern and southern hemispheres the 
analogue for Maunti is of the light rear and nght 
front quadrants between which the discontinuity 
was found by Cline would be the left rear and left 
front quadrants These diagrams are of interest also 
in that they show some flattening of the isobars in a 
direction parallel with that of the track and constitute 
additional evidence of a lack of that symmetry of 
wind circulation usually attributed to the tropical 
cyclone in meteorological text books 

Tub Aurora —The investigation oi conditions in 
the upper air whioh has been made by E O Hulburt 
and H B Mans m connexion with their theory of the 
aurora and of magnetic storms (Physical Remew 
vol 33 pp 412 431 sec also Nature Nov 24 1928 
p 807) is remaikable for the importance which is 
attached to the influence of the ultra violet radiation 
from the sun The wave lengths which are absorbed 
at heights above about 450 kilometres are supposed to 
pro luce mdire< tly by processes of excitation and 
ionisation a kind of spray of highly rarefied matter 
which extends outwards for upwards of forty thou 
sand kilometres Collisions are very infrequent at 
the low pressures involved and tho molecules can 
lesenbo practically free orbits in the earth s gravi 
tational field If one is ionised by further absorption 
of ultra violet light both the liberated electron and 
the residual jositivo ion will return to the lower air 
in helical paths the axes of which are determined by 
the earth s magnetic lines The aurora is associated 
with the downward currents and its distribution over 
the surfa< e of the earth can be predic ted immediately 
from the magnetic field of the latter This theory 
which has been developed on quantitative lines seems 
to account adequately for the mam phenomena both 
of aurora) and of the complicated changes which 
occur in the magnetio elements dunng a magnetic 
Ht< rm and the greatest difficulty in its further de 
velopmont is likely to arise from incomj lete know 
ledge of the precise nature of the atomic processes of 
exoitation and ionisation l he authors mention 
incidentally that good direct short wave commum 
cation was maintained between the U 8 Naval 
Research Laboratory at Washington and the Byrd 
Antarctic expedition 

Effect of Hfat on the bENsiTrviTY of Photo 
baphio Plates — The results of an investigation of 
the effect of heat on the sensitivity of photographic 
I latcs are described in two papers by O Masaki in the 
Memoirs of the ( allege of .Science Kyoto Senes A 
vol 12 No 1 It was found that the sensitivity of 
pancliromatio an 1 c ther slow emulsion plates in 
creased with use of temperature the sensitisation 
being greatest towards the red part of the spectrum 
In the case of high speed plates rise of temperature 
produced a decrease in sensitivity especially in the 
violet rogion lor ah kinds of plates heating in 
creased the contrast and in panchromatic and ortho 
chromatic plates this change wasparticularly marked 
for rays of long wave lengths The sensitising action 
of heat was retained for some hours after the tem 
porature had been reduced to normal and was much 
greater than that produced by mere drying of the 
plates An expression giving the relation between the 
tensity of the developed image and temperature was 
obtained and hold* from 10° C to 80° C 
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Flame and Spare Spectra from Salt Solu 
tion8 — In the Chemtker Zstfung of Mar 18 Dr W 
Hirschel describes some quantitative results whioh he 
has obtained with the apparatus first described by 
him m 1916 in which minute amounts of salt solutions 
are pulverised by means of a spark before being intro 
duoed into the Bunsen flame The resulting flame 
can be maintained for an hour with the consumption 
of only a few milligrams of salt and the flame is so 
intense that its spectrum can easily be photographed 
The apparatus has hitherto been used for the visual 
examination of spark spectra but it has now been 
found possible to photograph the latter This has 
necessitated the use of much stronger sparks than were 
possible in the original apparatus A device for 
cooling the anode with cold water has been introduced 
and instead of a large induction ooil and battery of 
cells a simple Wehnelt Simon Caldwell interrupter is 
used with an alternating current at 115 220 volts and 
a small coil 

Atomic Weight of Cowlr — A communication by 
JT W Richards and A W Philbps in the February 
number of the Journal of the American Chemical 
Aoctely describes experiments on the atomic weight of 
copper frf m Afferent sources No difference was 
found m the at-omio weights of specimens of copper 
from mines in the Lake Superior region and from 
Chile The ratio of the atomio weights of oopper and 
silver was found by analysis of pure cupnc chloride 
On the basis of Ag= 107 880 the atomio weight of 
copper was found to be 03 667 Copper is known to 
have at least two isotopes and its atomio weight was 
m need of cc nfirmation Tho Lake Superior material 
was not later than Cambrian that from Chile was* 
from lodes intrusive in Jurassic strata 

Size Limits of Turbo Generators — Dunng the 
last few years there has been a remarkable increase in 
the size of the turbo generators used in electno power 
stations The size of the machines which run at 25 
revolutions per second is now only limited by the 
transport facilities available to their destination The 
desirable size of the machines which run at the 
standard speed of 50 revolutions per second is about 
60 000 kilovolt amperes at the present time but in a 
few years machines of double this capacity will prob 
ably be running The uncertain factors arc the 
strength of the forgings forming the rotating part and 
whether the journals for such heavy machines would 
lie gafe The centrifugal forces and the consequent 
mormons stresses m the rotating parts at these high 
speeds make it necessary to use only forgings of the 
greatest mechanical strength In a paper read by 
J A Kuyser to the Institution of Electrical Engineers 
on Mar 2] it was stated that a steel containing about 
2 per cent nickel with a very small percentage of 
chromium when properly annealed has the necessary' 
tensile strength On the Continent the alloy used for 
high speed machines has a muoh larger percentage of 
nickel and chromium and is hardened in oil How 
ever experiments earned out by Metropolitan Vickers 
led to the conclusion that the oil hardening of this 
steel produces a hi£h radial stress which when the 
machine is running is added to the oentnfugal stress 
A significant fact is that on the Continent dunng the 
last three years there have been four explosions with 
several fatalities of high speed machinery made of 
this steel It was stated that several of the older 
types of machines are operating with parts of their 
core at 200° C These high temperatures cause 
relative displacements of the oopper and the mica 
insulation, as the temperature coefficient of oopper is 
50 per cent greater than that of mica 
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Mimicry 

By Dr G D Hale Carpenter, Entebbe, Uganda 


r PHE phenomena of mimicry, by whioh is meant the 
deceptive resemblance of one creature to another, 
were first made known among butterflies, and it is 
natural that the subject should have been further 
investigated m the same group of insects But it 
has suffered thereby , for the narrowing of the field 
of inquiry has resulted in attempts to acoount for the 
phenomena which do not bear criticism in the light 
of wider knowledge and more detailed investigations 
into geographical distribution 

Mimetio resemblances are undoubtedly most eon 
vinoingly explained as the result of the operation of 
natural selection upon such variations as may be 
produced from time to time We may in this con 
nexion quote the words in which Darwin, writing to 
Ara Gray, expressed his confidence in natural selection 
as the motive cause of evolution “ I cannot possibly 
believe that a false theory would explain so many 
classes of facts as I think it certainly does explain 
On these grounds I drop my anchor, and believe that 
the difficulties will slowly disappear ” 

Since H W Bates first published his memoir on 
mimicry m 1862 an immense number of field observe 
tions have been recorded and a large amount of work 
has been expended upon museum specimens, but the 
theory of natural selection still offers the most con 
vincing explanation of the facts 

Attempts have been made to account for mimetic 
resemblances by the similar results produced by 
climatia or other external influences upon different 
species in the same locality , and such an explanation 
is given by Prof E W MacBnde in his essay on 
“Zoology, p 211, in the collection of papers pub 
lished in 1925 by Messrs Blackie and Son under the 
the title of “ Evolution m the Light of Modem Know 
ledge ” 

Prof MacBnde observes “ We have given to our 
readers strong reasons for disbelieving altogether in 
random variations, and therefore what we have to 
explain is why evolution has set in such a direction 
as to cause these insects to resemble one another 
Now, Eimer has shown that the changes in coloration 
which the mimic is supposed to have undergone, in 
order to increase its resemblanoe to the model, are 
of a kind which supervene independently in all 
families of butterflies and moths as a reaction to 
climatic conditions Theeo changes take place m 
some families more quickly than in others, and what 
happens in real * mimicry ' is apparently that indi 
victuals which have reached a certain stage in this 
process are favoured by natural selection ” 

Mimetic resemblance is thus believed to have been 
caused by an inherited response to environmental 
influences “Just as in the formation of habit the 
action becomes easier with every repetition, so as 
the generations sucoeed each other tho response to 
the same environment becomes more readily called 
forth ” Prof MacBnde alludes later to “ the vast 
sea of facts which tell in favour of habit as being the 
prune cause of evolution ” He acknowledges the 
unsatisfactory nature of this as an explanation of 
mimicry , how unsatisfactory it is and how com 
pletely it fails to account for recently discovered facts 
it is the purpose of this artiole to show 
Let us first consider some examples from among the 
butterflies alone, as this explanation was founded on 
a study of their patterns 

1 The effects of intrusion of a foreign species upon 
the indigenous inhabitants 
(a) A very good example is that of the ' Monarch? 
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a Daname butterfly bolonging to an Asiatic group 
which invaded North America in comparatively recent 
times, and is there mimicked by an indigenous butter 
fly, the ‘ Viceroy,’ closely related to our ‘ White 
Admirals ’ of Europe Clearly, if these resemblances 
are the result of local climates, the ‘ Monarch ’ ought 
to have mimicked the ‘ Viceroy ’ I 

(6) Again, in the eastern Fijian islands a group of 
Euplanne butterflies is characterised by a dark ground 
colour with a feeble or obsolete white marginal pattern, 
while the same species are represented in the western 
islands of the group by forms with a strongly marked 
pattern Prof E B Poulton has suggested that 
these facts are to be explained by an oarher invasion 
of Fiji by the dark Euploeas and a later powerful 
invasion by a strongly patterned Euploea, which has 
reached the western islands in numbers and lias 
become the model mimicked by the older darker 
species 

2 The phenomena of mimicry, even among butter 
flies, cannot be disposed of so easily as Elmer’s ex 
planation suggests , they are much too complicated 
The study of geographical races is all important m 
this connexion 

(a) A typically aposematic or warmngly coloured 
species of the Acnnine genus Planemo (P epeea) has 
in West Africa a black and orange male and black 
and white female In the Uganda race epeea par agea, 
however, the sexual dimorphism disappears and the 
coloration of both male and female is grey brown with 
a pattern of cream-colour Both these races are 
mimicked by the females of Papilio cynorta, wluch in 
West Africa resemble the black and white females of 
epeea, and in Uganda both sexes of epeea paragea 
The Papilio male retains the same appearance in both 
areas On the other hand, a Nymphaline butterfly 
in Uganda, Peeudacrcea eurytua, allied to our ‘ White 
Admirals,' has developed a form obacura in which 
both sexes mimic epeea paragea Climate, according 
to Eimer’s hypothesis, has caused ono sex of the 
Papilio to resemble the model but both Boxes of the 
Nymphaline This, however, is far from the end of 
the story Pseudacreea eurytua occurs all over tropical 
and subtropical Afnoa in a bewildering variety of 
forms, sometimes with sexes alike, as in the form 
obacura, sometimes unlike Wherever these Pseud 
aerceas occur they are mimetio of the local species 
of Planemo, sex resembling sex when the sexes of 
the model Rre unlike But in Uganda some of the 
Planemo models, such as epeea paragea, have the 
sexes alike, while in others thoy are different, and the 
local forms of eurytua mimic both types Hence in the 
same area, and therefore subject to tho same climatic 
influence, most surprisingly complicated and con 
trasted results have been developed It may be 
argued that equally complicated results have arisen 
among the models in the same area , but there is this 
essential difference — the Planemas are of entirely 
different speoies, whereas the mimetic forms of eurytua 
belong to a single species, so that mimics with sexes 
different and with sexes alike form a single interbreed 
ing community and may appear side by side m a 
single family 

(b) Equally difficult to explain by Eimer’s theory 
are the intricate mimetic resemblances between 
members of the fine genus Char axes Some of the 
larger species which act as models for the smaller 
are themselves, mi mice of other large species, and one 
sex of a species may be a mimic wiule the other is a 
model Yet another speoies ( eiheocles ) has a non 
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mimetic male which varies little, but the females 
occur in strikingly different forms which mimic the 
males, others the females, and others again both 
males and females of larger species 

3 Explanations of mimicry are too often based on 
consideration of colour and pattern alone Any 
naturalist familiar with mimetic resemblances in the 
field has found by practical experience that colour 
and pattern are only part of the factors which make 
up tne deception , behaviour is of great importance 
Even among butterflies themselves the difference of 
behaviour between models and some mimics is char 
aotenstic, if the mimic belongs to a family less well 
protected than the model h or example, the Acneme 
models of the genus Planema can often be pioked from 
flowers by the fingers, while the mimetic forms of 
Pseudacrasa eurytus are shy, and require to be ap 
proaohed with caution if they are to be caught If 
frightened they dash away, whereas the Planema will 
only flutter just out of reach and often boldly return 
to the same spot 

Even if it be admitted that the action of chmatio 
conditions is effective in causing different species of 
insects to develop the same variations in coloration, 
it cannot be held to explain instances of mimicry 
drawn from a much wider field than that from which 
Eimer drew his examples How could the likeness 
of certain spiders to ants be put down to this cause T 
Many instances have been recorded where the mimicry 
has completely deceived experienced field naturalists 
Climate in this case must be supposed to have altered 
profoundly the characteristic shape of spiders so as 
to produce tho ‘ waisted ’ effect of an ant , to have 
altered gait in such a way that one pair of legs is not 
used for progression but is held up m the air and 
waved about to resemble the sensitive antennae of an 
ant, and even, in certain spiders, to have suppressed, 
except in very special circumstances, the habit of 
jumping that is characteristic of the family to which 
most ant bko spiders belong 

Spiders, having no metamorphosis, are generally ex 
posed to similar conditions at all stages of their exist 
enoe Insects which undergo complete metamor 
phosis are exposed to conditions during their immature 
stages which often differ as completely as possible 
from those to which the adult stages are exposed 
The close resemblances often found between adult 
insects cannot possibly he explained as due to the 
action of absolutely dissimilai conditions upon their 
respective larv* For example, the mimetic resem 
bianco of tho common drone fly to the hive bee 
deceives oven a monkey, as I have found by expon 
ment in Africa The larva of the fly lives in mud and 
foul fluids among which it foods in the open, freely 
exposed to changes of light, temperature, and oxygena 
turn The bee’s grub is enclosed in a small cell in the 
hive, among surroundings as uniform as the bees can 
make them, feeding on food supremely different from 
that of the fly’s larva Malaooderm beetles of the 
family Lyculce all over the tropics are mimicked ex 
tensively by insects of such diverse habits, and feed 
mg in such different ways as larv® and adults, that no 
explanation based on the mflnence of external ciroum 
stances can account for the well known mimicry of 
these conspicuous beetles, which have been abund 
antly proved to he distasteful to birds and other 
animals 

4 Mimics differ from their models not only in be 
haviour but also in other respects A typically apose 
matio insect such as an Acrwine or Danaine butterfly, 
or a Lycid beetle, is of an extremely tough physique 
It will be uninjured by treatment which would break 
the wings of another butterfly such as the Nymphalme 
or Papibonine mimic, and it will also resist the 
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poisonous fumes of a cyanide bottle to a surprising 
extent This resistance to injury is part and paroel 
of the process whereby an aposematic insect teaches 
an enemy that it is harmful or unpalatable It al 
most invites attack, and if it is seised and handled, 
suffers little injury, and when released after a pinch or 
a lick is often undamaged This difference m physique 
and temperament, coupled with similarity of super 
ficial appearance, is difficult to explain by chmatio 
action 

5 Another class of facts telling against the argu 
ment now discussed is the production of the same 
effect in a variety of ways The thin ‘ waists ’ of 
Hymenopterous insects are frequently mimicked in 
stout bodied insects of other orders by either white 
colour or dense white pubescence which at a little 
distance effectively * paints out ' part of the body, 
leaving only a thin waist visible 

6 It is usually found that mimetic resemblance only 
goes so far as is necessary to produce a superficial de 
ceitful appearance , often the characteristic appear 
ance of tne group to which the mimic belongs may be 
found in or on parts whioh do not interfere with the 
mimetic resemblance 

The antenn® of beetles which mimic other beetles 
might often be a hindrance , for whereas in the mimic 
the characteristic antenn® of its family may be long 
and thin, the antenn® of the distasteful model may be 
short and stout This difficulty is surmounted in the 
mimic by a thickening of the antenn® for a distance 
approximately equal to that of the thick antenn® 
of the model, the remaining segments of the long 
antenn® being thin and relatively inconspicuous 
The influence of external circumstances must here be 
very patchy 1 

7 Such examples of mimicry as the resemblance of 
largo Sphingid caterpillars to some terrifying reptile 
with large eyes can scarcely be explained by the in 
fluence of climate 

8 It is somewhat difficult to understand why the 
explanation of mimicry by the action of natural soleo 
tion has been a stumbling block to many The fact 
that many insects escape their enemies by minutely 
resembling objects that are of no interest to them, suen 
as a bird dropping, is usually accepted as an example 
of the working of natural selection Yet when the 
object that m of no or relatively little interest to the 
insectivorous creature is another insect, it lias been 
claimed by some writer's that natural selection cannot 
be the agent which has effected the resemblance 
Mimetic resemblances, as was long ago shown by 
Prof Poulton, are only one example of various types 
of deceitful resemblance Natural selection will 
account for them all as well as for the examples of 
conspicuous ‘ warning ’ colours Why, then, should it 
be thought necessary to invoke an explanation for 
one set of resemblances whioh is supposed to be power 
less to account for others ? 

9 Prof Mac Bride, in the article alluded to earlier, 
remarks that “ it is assumed, often on very insufficient 
evidence, that the one of the two animals which is the 
commoner (« e the model) has some peculiar feature 
which makes it dangerous to the animals which would 
attack it, and that these learn to recognise it and 
avoid it ” 

It is true that when the theory of mimicry was first 
propounded there was very little direct evidence, but 
critics of the theory often seem to be unaware of the 
body of experimental and observational evidence that 
has been accumulated during recent years in the puhli 
cations of the Entomological Society and others 

It is sometimes a stumbling block to critics that 
insects whioh are supposed to act as models have been 
seen to be devoured freely by certain enemies For 
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example, I have myself obtained evidence that ants 
are a very important element in the food of Agamid 
lizards, and Daname butterflies have been seen to be 
devoured by certain birds In this connexion the 
old adage should be remembered, “ One man’s meat 
is another man’s poison” It is important also to 
remember that not even the most enthusiastic sup- 
porter of mimicry claims that models are at all times 
and in all circumstances exempt from being de 
voured I have seen the foul smelling and evil look 
ing black ‘ Devil’s ooaoh horse ’ beetle pulled out from 
among dead leaves by a wren in a wood and devoured 
in mia winter Edibility is entirely a question of the 
relative abundance of food it is not without sigrufi 
canoe that mimetic resemblances reach their highest 
development in those parts of the world where insect 
life is most abundant 

10 Another stumbling block may be given in Prof 
MaoBnde’s words “ It is held that the predatory 
animals mistake the defenceless species for the dan 
gerous one, and that so the defenceless one escapes ” 

I do not think it is necessary to suppose this all 
that is required for the protection of B is that it should 
sufficiently resemble A to remind the enemy of an un 
pleasant experience connected with an attempt to eat 
A When food is abundant a very slight degree of 
resemblance to a creature known by previous expen 
ence to be unpleasant may save the life of another 
This is within the bounds of human expenenee Many 
people intensely dislike worms “ because they wriggle 
so ” Why should a wriggling movement be more un 
pleasant than, for example, the sudden leaping of a 
frog J Surely, becauso of man’s ongin, in countnes 
where an instinctive dread of a snake was a cntenon 
of life and death It is not that we think worms are 


snakes, but they remind us of them This point of 
view makes it much easier to understand cases where 
a mimic is muoh larger or smaller than its model, 
or where the resemblance is very elementary, or even 
depends but little upon colour but rather upon some 
tnck of movement or posture 

In all such cases there is nothing in the theory of 
mimicry produced by selection of variations to prevent 
further improvement of the resemblances, nor on the 
other hand, is there any reason why a slight degree of 
resemblance must be perfected , all that is necessary 
is that the resemblance should remind an enemy of 
some previous unfortunate or unpleasmg oxpenence 
Thus perfect and imperfect mimetic resemblances may 
exist together 

11 Finally, I would allude to the wonderful de 
oeptive resemblances of the eggs of cuckoos to those 
of the nest in which they are placed 1 In this case the 
enemy is the parent of the eggs resembled, which are 
the models The phenomena are analogous to mum 
cry , there is a resemblance to something which the 
enemy will not attack , one theory will explain the 
evolution of both these classes of deceptive likeness 
Can it possibly be claimed that these minutely de 
tailed resemblances between eggs of birds are of a kind 
which supervene independently in the eggs of cuckoos 
and host birds as a reaction to climatic conditions ’ 
The answer is surely, ‘ No ' and the same answer may 
be given to the claim that “ What happens m real 
‘ mimicry ’ is apparently that individuals which have 
leached a certain stage m a reaction to climatic con 
ditions are favoured by natural selection ” 


1 See the paper* by t C 
mil K t R Jourdain ibid 
lo Knt Hoc Load , Jan 20 


rt Baker Pm Zool Site , 1023 p 277 
p 630 See also presidential address 
by Pro! E B Poulton 


Diamond Jubilee of the 
tPHE May mooting of the Iron and Steel Institute 
-L to be held this year on May 2 and 3 is of special 
significance inasmuch as the Institute is celebrating 
its diamond jubiloe The proposal for the formation 
of the Institute oi lginatod at a meeting of the Noi them 
Iron Trade, held at Newcastle on Tyne on Sept 29, 
1868, and a committee was appointed with the object 
of giving effect to this suggestion Mr Isaac Lowthian 
BeU (as he then was) took a prominent part m the 
proceedings from the very beginning, and it was 
largely through his influence and efforts that the 
Institute took shape 

A provisional meeting was held in London in 
February 1869, at which the Institute was formally 
constituted, the Duke of Devonshire consenting to 
accept the position of president for the first two years 
The inaugural meeting was held on June 23, 1869, 
in the Hall of the Society of Arte, when the noble 
president delivered a most interesting inaugural 
address, in winch he traced the development of iron 
and steel manufacture The next mooting of the 
Institute was held at Middlesbrough on Sept 22 and 
23 of that year, the first paper, appropriately enough, 
being by Mr Isaac Lowthian Bell 

The Institute was by this time fairly formed, the 
first secretary being Mr J Jones and the first treasurer 
Mr (afterwards Sir) David Dale At the end of that 
year the Institute numbered 292 members , to day 
the membership is just over 2700, and this numerical 
increase is good evidence that the work of the Institute 
has met a real need in the iron and steel industry 
The object of this, as indeed of all similar technical 
societies, could scarcely be better stated than it Was 
by the president in his inaugural address, when he 
declared the object of the Institute to be “ the prt> 
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Iron and Steel Institute 

motion of science in its practical applications rather 
than m its purely intellectual aspects,” and it may 
fairly be said that this principle has been the domi 
natmg pi inciple of the Institute 

The jubilee of the foundation of the Institute was 
celebrated by a banquet in the Uuildhall on the 
evening of May 8 1919, at which the then president 
of the Institute Mr Eugeno bchneider, of the famous 
Crousot Works, presided supported by a very dis 
tmguished company As was not unnatural in the 
spring of 1919, the conclusion of the War was the 
thought uppermost m men s minds and this fact so 
overshadowed the fact that this was the jubilee 
meeting of the Iron and Steel Institute that lelatively 
little attention was paid to the fact that the Institute 
had then attained its half centenary of existence 
On tins account the eelebiation of the diamond jubilee 
this year is likely to assume an even greater import 
anoe than it otherwise would 

It 18 interesting to note that there are still three 
members whose membership dates from the inaugural 
meeting of the Institute in London, namely, Sir 
Hugh Bell, Bart , himself a past president and a 
Bessemer medallist, who joined the Institute at the 
same time as his father the late Sir Isaac Lowthian 
Bell, Bart , who, as already pointed out took a 

S rorainent part in the formation of the Institute , 
lr J J Bleckly, of the Pearson and Knowles Coal 
and Iron Co , Ltd , and Mr John Neilson, a nephew 
of the late James Beaumont Neilson, the inventor of 
the hot blast, whioh praotioally revolutionised the blast 
furnace practice of the world The Institute can fairly 
claim to have counted among its list of members every 
one of the men who have been distinguished m the 
iron and steel industry for the last sixty years, and 
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the history of that industry and of its wonderful 
development is to be found m the Journal of the 
Iron and Steel Institute 

No one can doubt that the Institute will continue 
to go forward and prosper along the same lines traced 
out for it by its founders, which it has so consistently 
followed throughout the whole sixty years of its 
existence, and it seems almost superfluous to wish 
for a continuance of its prosperity for many years to 
oome This wish will indeed be fervently re echoed 
by overyone in Great .Britain, seeing that the prosperity 
of the Iron and Steel Institute is bound up with the 
prosperity of the iron and steel industry, whioh in its 
turn is the foundation of the prosperity of the nation 


The Stone Age in South-Eastern Asia 

R ECENT research appears to point to more or less 
uniformity m the oharaotenstios of the stone 
age cultures of south-eastern Asia Investigations in 
Frenoh Indo China by MM Mansuy and Patte and Mile 
Colam m the oaves near the Bac Son massif (Tonkin) 
yielded a large number of implements which these 
investigators regarded as relics of the oldest known 
stone age of Indo China, classifying them as lower 
neolithic Cord marked pottery was also found, but 
regarded as belonging to a later phase of the neolithic 
Evidence of similar stone age industries has been found 
in kitchen middens about twenty kilometres from 
Medan in the east coast province of Sumatra, and on 
the plains and lower hills of this province at sites 
always on the banks of rivers 

In the Journal of the Federated Malay States 
Museums, vol 12, Part 0, Mr I H N Evans reviews 
this material critically m relation to the results of 
reoent excavations m caves in Perak The hypothesis 
of the Frenoh archaeologists is that an early neolithic 
people, using roughly chipped implements only, came 
into contact with a people using polished implements, 
and from them adopted the practice of polishing 
the edges of their implements Mr Evans, however, 
regards the chipped implements as a truly older 
palaeolithio culture, surviving m association with the 
forms with polished edges which are proto neohths, 
the latter developing more and more to Become a lugh 
neolithic culture In Sumatra, iron weapons of a type 
still in use in north Sumatra m a layer immediately 
above that containing bouchers, with no sign of 
transition, pointed to a very late survival of a palsso 
lithic culture 

In Perak, Mr Evans, excavating with Dr P U Van 
Stein Callenfels, of the Archaeological Service of the 
Netherlands Indies, who earned out the investigations 
m Sumatra, found similar stone age oultures in caves 
near Lenggong (Upper Perak) and Padang Rengas 
(Kuala Kangsar) In the latter area the rock shelter, 
Gua Kerbau, contained human remains at a depth of 
1 18 metres and below Shellfish formed a large part 
of the diet of the inhabitants throughout the occupa 
tion Flakes and chips occurred throughout, but the 
first palswhth was found in deposit B, the most 
common type being the cou/pdepoing of almond shape 
The first fragment of a proto neohth occurred in layer 
flats depth of 2 40 metres The lowest was found 
at 5 74 metres The proto neoliths showed different 
stages of development One might be classified as 
a middle neolith Grinding stones, grinding slabs, 
shells, some clearly, others probably, for use as amulets, 
and pottery in the upper layer were found 

Certain conclusions are offered tentatively Paleeo 
lithe, eo oalled Sumatra types, and proto neohths, are 
associated throughout , cord marked pottery belongs 
to the later stages of paleeo proto neolithic oulture , 
the makers of proto neohths had older types of the 
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neolithio oulture as examples, and a paleeolithic 
civilisation making use of ‘ Sumatra type ' implements 
spread at a certain period over south-east Asia, reach 
nog even Sumatra, while the paleeo proto neolithio stage 
also spread over the same area but did not reach 
Sumatra 


University and Educational Intelligence. 

Leeds — The site is now being cleared for the new 
block for the Physics Department The acoommoda 
tion will include two large laboratories, each about 
6000 square feet in area, and a smaller laboratory 
for honours students, three lecture theatres for 260, 
160, and 80 students respectively, and about thirty- 
other rooms, the whole occupying a blook about 
100 feet square and comprising a basement and three 
floors over The building is estimated to cost about 
£47,400 

London — Notice is given that applications for 
grants from the Thomas Smythe Hughes Fund for 
assisting modioal research must roach the Academic 
Registrar, South Kensington, S W 7, by, at latest, 
June 16 

St Andrews — At a meeting of the University 
Court on April 19, it was intimated that Provost 
W Norman Boase, St Andrews, had gifted to the 
United College the endowment fund for the institution 
of a residential entrance scholarship of £100 a year, 
tenable for three or four years by an entrant student 
resident in one of the residential halls of the United 
College, on conditions similar to those prescribed in 
the case of the Harkness, Russell, and Patnck 
Hamilton Entrance Scholarships As the Patnck 
Hamilton Scholarship was instituted in oommemora 
tion of the quater centenary of Patrick Hamilton, 
the Martyr, a former student of the University, so 
the now scholarship is to be named the Montrose 
Scholarship m commemoration of the tercentenary 
of the studentship at St Salvator’s College of the 
great Marquis of Montrose 

Applications for grants from the Dixon Fund of 
the University of London, for assistance in scientific 
investigations, must reach the Aoademic Registrar of 
the University, South Kensington, S W 7, before 
May 16 

A Busk Studentship m aeronautics, of the value of 
about £160 and tenable for one year from Oct 1 next 
for research m aeronautics and specially in stability 
problems, is being offered Forms of application, 
returnable not later than May 12, can be obtained 
from Prof B Molvill Jones, Engineering Laboratory, 
Cambridge 

A fellow ship of the value of £300 pier annum for 
research on petroleum problems is being offered by the 
Institution of Petroleum Technologists The fellow 
ship will be tenable for one year, with a piossible re 
newal for a further year Forms of application 
(returnable by June 1 at latest) are obtainable from 
the Secretary of the Institution, Aldme House, 
Bedford Street, WC2 

Applications are invited by the trustees of the 
Dickinson scholarships in connexion with the Man 
Chester Royal Infirmary and the University of 
Manchester for the following A research travelling 
scholarship in medicine value £300, and a piathology 
scholarship value £75 Particulars may be had from 
the Secretary to the trustees, Royal Infirmary, 
Manchester The completed forms must he returned 
by May 2 
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Calendar of Patent Records. 

April ay, 1844 — The aneroid barometer was the 
invention of a Frenchman, Lucien Vidie, and was 
patented in England in the name of De Fontaine 
moreau, merchant, of London, on April 27, 1844 
The advantages that it possessed over the mercury 
instrument, especially as regards portability, were 
apparent directly its accuraoy for general purposes 
had been tested, and it was soon extensively adopted, 
especially m Great Britain 

April 37, 1909 — The modem metal spraying process 
for coating iron and steel is largely due to tne Swiss 
chemical engineer, Dr M U Schoop, whose first 
patent was applied for in Germany on April 27, 1909 
The English patent was granted the following year 
April 38, 1784 — Stereotype printing was first 
introduced about 1728 by William Ged, but the 
earliest patent for the process was that granted to 
Alexander Tilloch and Andrew Foulis, printer to the 
University of Glasgow, on April 28, 1784 .These and 
others of the early processes, though actually used for 
printing books, were only practised by the inventors 
themselves, and it was due to Lord Stanhope, who 
had been taught the art by Foulis, that the possibilities 
of the new method were generally realised It was 
not, however, until the use of papier m&chd for the 
matrix, in place of the plaster of pans formerly 
employed, was mvented m France about 1828, that 
stereotyping was extensively adopted 

April 39, 1790 - On Apnl 29, 1790, William 

Nioholson was granted a patent for tho first rotary 
printing machine Thougn the invention was not 
put into practice, it embodied suggestions which 
were successfully introduced by Koenig in his flat bed 
cylinder machine of 1811, ana by Applegarth in his 
rotary press some years later 

April 30, 1844 — The I.ancaahire ’ steam boiler was 
the invention of Sir William Fairbaim and was 
patented by Fairbaim and John Hethenngton on 
Aprd 30, 1844 The boiler, which differs from its 
redeceeaor, the 'Cornish,' by having two tubular 
ues instead of one and by being internally fired, was 
the most economical one of its time, and by reason 
of its simplicity and its capacity of withstanding 
rough treatment, is still frequently preferred to other 
typos for certain purposes 

May 1, 1704 — The use of jewelled pivot holes in 
watches was the invention of Nicholas Facio de 
Dudlier, a Swiss resident m London, and a fellow of 
the Royal Society, and a patent for it was granted to 
him m conjunction with two London watchmakers, 
Peter and Jacob Debaufre, on May 1, 1704 A peti 
tion presented to the House of Commons for the 
prolongation of the patent was successfully opposed 
by the Clockmakers’ Company, but it has since been 
discovered that the evidence which was the principal 
factor in securing the rejection of the petition was not 
genuine, and was probably ' faked ’ for the occasion 
May 3, 1783 — Among the claimants for the new 
prizes offered by the Board of Longitude for improve 
ments m the marine chronometer after the award 
of the original £20,000 to John Harmon In 1764, 
were the rival London watchmakers, John Arnold and 
Thomas Eamshaw, who Bhare the right to be called 
the inventor of the modem chronometer escapement, 
though the exact share of each in the invention has 
not been satisfactorily determined It is precisely 
Eamshaw’s escapement that is now m universal use, 
but Arnold’s construction is very similar, gives few 
points to the other, and was the first, by a year, to be 
patented, the date of the grant being May 2, 1782 
Arnold was the first to manufacture chronometers op 
a commercial scale 


Societies and Academies. 

London 

Physical Society, Mar 8 — Ezer Griffiths and J H 
Awbery The dependence of the mobility of ions in 
air on the relative humidity The apparatus era 
ployed was a mollification of Zeleny’s original 
method, tho end of a wind channel being closed by a 
disc of gauze fitted with a guard ring through which 
a steady stream of air of definite humidity was 
pumped The motion of the negative ions due to the 
action of the air stream was balanced by a counter 
potential gradient, and the mobility deduced from the 
critical potential required to produce a balance The 
rate of air flow was measured by means of an Ewing 
ball and tube flowmeter, using a hollow glass sphere 
to make it suitable for low air rates Efforts were 
made to construct a direct indicating instrument — 
A M Tyndall, with a note by C F Powell Some 
unsolved problems relating to tho mobilities of gaseous 
10ns The address dealt with (1) F.stablishod results 
and proposed theories , (2) the difference between 
positive and negative mobilities , (3) the effect of 
vapours , (4) mobility m pure gases , (5) positive ions 
of short age , (0) suggestions as to future progress 
Note by Mr C F Powell An apparatus of the 1 four 
gauze ’ type has been designed for experiments with 
highly purified gases 

Linnean Society, April 4 — G M Graham The 
natural history of the Victoria Nyanza Hie Fishing 
Survey of Lake Victoria, 1927-1928, was carried out, 
by the author and Mr E B Worthington, to solve a 
problem in economic fisheries This involved a study 
of the general ecology of the lake The cichlid fish, 
Ttlnptn esculenta, is the most important food species, 
and next in importance is T mnafnhs Excluding 
the shore, tho lake may be divided into certain eco 
logical zones — (1) the surface waters , (2) the deep 
mud region (190 230 feet) , (3) the intermediate zone 
(50 150 feet) , (4a) shallow water (less than 50 feet) 
whefe the ground is exposed (46) shallow water 
where there is shelter These zones are distinguished 
by their fauna The tropical situation of the lake 
results in (1) a constant plankton population (2) 
rapid growth and decay, with perhaps more virulent 
parasitism , (3) more or lesw continuous reproduo 
tive activity — G P Bidder On tho classification of 
sponges In 1927 reasons were shown for regarding 
Hexactinelhda, on account of their naked cells, as 
forming a phylum separate from the homy, calcareous, 
and four ray sponges, with no common ancestors 
below Choanoflagellata The needle sponges are now 
put in the latter phylum, and a complete classification 

Paris 

Academy of Science*, Mar 18 — P Sdjournd The 
line from Nice to Coni Details of the construction 
of a new Alpine line, 83 kilometres long, more than 
one third of which is tunnel — Henri ViUat A funds 
mental problem of the theory of vortioes — > Charles 
Achard was elected a member of the Section of 
Medicine and Surgery m the place of the late P emend 
Widal ---Paul Pelseneer Academic biostatistics A 
comparison of the age at election, average years mem- 
bership, and age at death of members of learned 
societies at Pans, Brussels, London, and Washington 
— Dubourdieu The topological invanants of net 
works of curves and surfaces — Etienne Halphen 
A theorem on quadnes analogous with that of Chasles 
on conics — Hadamard Observation on the preceding 
note — Paul Mentri The pnnoipal surfaces of com 
plexes of nght lines — J A Lappo-Danilevski The 
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smyilsriti— of integrals of systems of linear differ 
ential equations with arbitrary rational coefficients 
— Radu Badescu Abel’s mtegral equation general 
lsed — R Goise The determination of the equations 
S -pu(x, y, z,q) + 9(x, y, *, q), which admit an mvolu 
tion of order 2 and a second involution of higher 
order — Lion Pomey The integration of differential 
equations with general initial conditions {real van 
ables) — Ernest EscUngon The apparent displaoe 

monte of the pole star The Observatory of Stras 
bourg possesses a long senes of observations of the 
pole star. An analysis of these data shows that the 
poeition of this star is not known with the precision 
desirable The possible causes of this systematic 
error are considered — Albert Arnulf, ACS Van 
Heel and Emile Perrin An optical method for the 
localisation of polished surfaces — Charles Guilbert 
A method of measuring very small electnc currents, 
called tachymetno electrometry — R de Mallemann 
Magnetic rotatory power in an anisotropic medium — 
Decombe Pulsating electrified spherical pellicles, 
the principle of areas, and the Zeeman phenomenon 
— A Sega? The inflammation of fire damp by ex 
plosives Discussion of the effect of adding common 
salt to the explosive and of placing a small cartridge 
containing liquid carbon dioxide alongside the ex 
plosive — H Caron and L Vanbockstael A new 
isomorphouB senes of fluonne compounds Mixtures 
of hyarofluosilicic acid, calcium chloride, and alu 
mmium sulphate give octahedral crystals, the com 
position of which was found to be 4CaSiF6, 8CaF„ 
A1,(S0 4 )j, 48H,0 These are very slightly soluble in 
water and may be utilised in mioroohemical analysis 
as a test for calcium, aluminium, and sulphur — L 
Neltner The extension of the Cambnan in south 
Morocco ami the presence in this region of pre 
Cambnan folds — J Thoulet The Kurosio current 
of Japan — L Ebl4 and J It 14 The values of the 
magnetic elements at the station of Val Joyeux (Seme 
et Oise) on Jan 1, 1929 — Joseph Richard The 
antherozoids of Fucus — Theodureto de Camargo, R 
Bolliger, and Paulo Correa de Mello The mfluenoe of 
the hydrogen ion concentration of the culture medium 
on the development of the coffee tree, Coffea arabica 
The coffee plant develops best in acid media, the 
optimum acidity being between pH 4 2 and pH 5 1 
Tne plant is very sensitive to the action of lime, a 
very small amount of which is distinctly harmful — 
W Russell and L Hedin New cisalpine African 
Leguminosese with secretory apparatus — Abeloos 
The influence of temperature on the growth of the 
Planana The maximum size is, for given conditions 
of nutrition, a function of the temperature and de 
creases notably when the temperature is raised The 
speed of growth is a maximum at 12° C , smaller at 
20® C , and still smaller at 8° C — Pierre P Gratsd and 
Mile Odette Tuzet The origin and nature of the 
supposed cephalic skeleton of sperm — G Dslsmare 
and C Gatti Spirochates and trepon ernes from a 
venenan granulpme 

Rome 

Royal National Academy of the Lincei, Jan 6 — 
F Sever! and B Segre A topological paradox — 
G Giorgi The propagation of waves m media with 
selective absorption By means of an example it is 
shown how physical phenomena which should depend 
on matrices of infinite order may be brought back to 
finite matrices oombined with normal functional 
operators — U Cisotti Certain apace integrals in the 
complex plane — G Fano An example of birational 
oubio transformation inherent to a linear complex — 
G Fublnl A problem of the theory of the congruences 
of straight knee, with applications to the problem of 
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the spherical representation of a non Euclidean surface 
and to a theorem of Bianchi and Blasohke — G A 
Crocco Considerations on the guiding of an aeroplane 
m cloud — G Armellini Hie astronomical refraction 
at Rome The results of a preliminary measurement 
indicate that at Rome the refraction constant O has a 
value slightly greater than 60 154', and also that this 
vanes somewhat with the Beason of the year , in virtue 
! of its connexion with other modem astronomical 
questions, this phenomenon deserves further investi- 
gation Application of the method of least squares 
to the data as yet obtained yields for O the value 
60 51', which lies between the number 60 16' now 
adopted by the “ Connaissance dee Temps ” of Pans 
and that now found at Abbadia, namely, 60 61', and 
is, moreover, very nearly in agreement with the old 
value, 60 44', given by Radau in the Annales of the 
Pans Observatory — S Franchi The distant re- 
outcrop at a great height of the inverted nummulitic 
synchne of Valdien — E Bompiani Various deter- 
minations of the projective normals of a surface — 
G Vitall Hamilton's principle It is shown that this 
principle of classical mechanics may be wntten in a 
form whioh satisfies the following two conditions 
(I) It should render evident the necessary m variance 
of the integral of which the variation is to be annulled 
by an invertible substitution on the integration 
variable, and (2) the system of Euler’s equations into 
which the annulling of the variation of the mtegral is 
translated is changed into an equivalent when the 
integral is subjected to an invertible substitution on 
the system of four co ordinatee constituted initially 
of three Cartesian co ordinates and of time Further, 
a proof is given of the known fact that, for slow 
motions, Hamilton’s principle is translatable with 
sufficient approximation into the system of equations 
of the geodetics of a space, the linear element of whioh 
is expressed by the elements figuring in the ordinary 
problem and by a constant c sufficiently groat — M 
Previsttl Bortolozzl The equivalence of two equations 
presented in the determination of Vitah’s principal 
tema for a generic surface of Hilbert mn space — 
J Kanitani An intrinsic quadratic form m relation 
to the hypersurfaoe in projective space of several 
dimensions ~--P Barreca Deduction of the experi- 
mental law of the duration of twilight colours of the 
clouds, and the probable discrimination between the 
theory of a macrosoopic diffractive screen (terraqueous 
globe) and that of microscopic screens (dust) The 
author has previously shown deductively that the 
mean durations of the twilight colorations of the 
clouds are proportional to their respective wave 
lengths and also to a number relating to the order of 
the annular spectrum surrounding the globe A proof 
is now given of the theorem that, if in an isotropio 
medium there are two punctiform sources of mono- 
chromatic light, vibrating persistently from infinite 
time, and if, further, there are opaque screens of any 
form but similar geometrically in relation to the 
respective wave lengths and situated similarly with 
respect to the sources, these produce diffraction fringes 
which are geometrically similar and situated similarly 
— A Belluigl The form of deep, gravimetncally per- 
turbing masses — M Lombardinl The viscosity of the 
air and the constant of surface fnction at the expert 
mental station of Vigna di Valle — M Amadorl Con 
densation products of p phenetidine and gluoose (2) 
Investigation of the two condensation products pre- 
viously obtained shows that the condensation of a 
primary aromatic amine with gluoose gives rue to 
(1) a compound of gluooaidio character formed by the 
reaction of one hydrogen atom of the amino group 
with the hydroxyl of the glucose, and (2) a basic 
compound, resulting from the interaction of two 
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hydrogen atoms -of the amino group with the ketoruo 
ox vpen of the aldehydio group or of the lactomo 
linking of the gluoose, — R AlUchul New method of 
impregnation with gold In the impregnation of 
tissues with gold, the use of mercuric bromide together 
with gold ohlonde yields results quite different from 
those hitherto observed — T Carpsnese The pro 
chlorite of Monte Rosso di Verra (Monte Rosa group) 
The dehydration of this specimen of prochlonte — 
which contains little iron — when heated follows a 
course perfectly analogous to that observed with 
Pennine from Zermatt and with clinochlore from 
Val Devero The existence of a hydrate containing 
about 5 per cent of water and stable at 550° 700° C is 
indicated Re-absorption of moisture from the air 
prooeeds rapidly at first and then gradually slackens 
and ceases The mineral undergoes optical trans 
formation when heated, the optic axial angle being 
annulled and the sign changing to negative , after 
wards biaxial character is assumed, the mineral re 
marning negative but with the plane of the optic 
axes perpendicular to the original position — P Prln- 
cipi Outcrops of ‘ scaly clay ' in Northern Umbria — 
L De Caro The isoeleotric point of myoprotem and 
the regulating power of muscular juice The regu 
latrng power of the muscle juice of Etnys, Scyllium, 
and of the electric organ of the torpedo, measured by 
the ratio Afi/ApH, exhibits two minimum values at 
about pH =77 and 6 7 From the former value it 
increases rapidly on the alkaline side and from the 
latter on the acid side — B Monterosso Ctrrepedo 
logical studies (5) Anabiosis and reviveecence in 
Gkthamalus — L Mamoli The adenoid tissue in the 
normal human lachrymal gland The characters of 
this tissue, as observed m fifteen living and sixteen 
dead individuals, varying from a six months old 
foetus to an octogenarian, are described — P Paiquini 
Phenomena of regulation and reparation in the 
development of the eye of amphibia (results of new 
experiments on the removal and transplantation of 
the optical vesicle m PleurodeUs, Axolotl, and Rana) 
The processes of compensatory regulation during the 
development of the optical vesiole m these organisms 
show, in their quality and degree, that this vesicle 
must be regarded as a specific eqmpotential and auto 
differentiable Bystem — L Sanzo Egg and larva of 
the tunny (Orcynut thynnus Ltkn ) — B Strampelli 
Significance of the Heinz Ehrlich bodies, and their 
relations between macrophagic and myeloplaxic 
apparatus 


Official Publications Received 


Air Ministry Aeronautlosl Research Committee Report* and Memo 
rand*. No. 1170 (A* MM) Report of the Air worthing* of Semi rlrid 
Alrahlpe 8ub- Committee. (T 2888.) Pp 10+lplat* M net. No lies 
(Ae. MO) Fall Sonin Experiments with t Bristol Fighter fitted with Slote 
end FUpe tad Slot end Aileron Control By K. V Wright <T 2089 ) 
Pp. 0+6 pie tee. 9d net (London H.M Stationery Office ) 
Proceedings of the Royal Soolety of Edinburgh, Seeslon 1098-1929 Vol 
40, Fart 1, No 6 The General Expression fur Boundary Condition* 
end the Limit* of Correlation. By J Ridley Thom peon Pp. 66-71 M. 
VoL 40, Part 1 No « Mental Mea.urem.nte , the Probable Error or tome 

Boundary Condition. In Diagnosing the Pre*ence of Group and General 

Factor*. By Thotnaa P Black An 70 77 M. Vol. 40, Part 1, No 8 
The Photochemical Equilibrium between Hydrogen, Bromine and Hydro- 
gen Bromide. By R W Armour and B B Ludlam Pp. 01 101 1» 

VoL 49, Part S, No. 9 On the Relation of Fertility In Fowl* to the 
Amount of Teattoular Material and Denaity of Sperm Suspension By 
F B Hntt Pp. 101 117 la UL (Edinburgh Robert Grant sod Son , 
LoDdonh Williams and Norgate. Ltd ) 

Department of Bolen tifto and Industrial Reaearch Building Science 
Abetracta Compiled by the Building Raeearoh Station and published 


Stationery Office ) Od.net. 

Imperial Department of Agriculture fbr the Weet Indie*. Report on the 
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The New University of London 

T HE title of this article is not intended to 
imply any disrespect for the ‘ old ’ University 
of London in any of its previous incarnations In 
accordance with the new statutes under the 
University of London Act of 1920, sealed by the 
Privy Council on Mar 21, the University is going 
through a process to which the now familiar word 
‘ rejuvenescence ’ would perhaps bo more appropri 
ate than ‘ re birth ’ , for the University, established 
m 1836, is not old as such institutions go, and 
shows few of the stigmata of senility But all 
institutions of the kind live a rhythmical life, and 
require periodic adjustment to changing conditions 
This is the third time that the University of London 
has received special attention from the Govern 
ment of the day, and we may question whether 
th< proverbial attribute of the third time ’ w ill be 
confirmed in this case 

The original charter incorjKirated persons of 
eminence in arts and science for the purpose of 
awarding degrees to students of University College 
and King’s College and other colleges which might 
become affiliated In 1858, a new charter created 
Convocation and granted to the graduates important 
privileges in relation to tho government of the 
University At the same time, the system of 
affiliating colleges was virtually abandoned, being 
replaced by the policy of the 1 open door In 1 900, 
after a spate of argument, new statutes, base d on 
the Act of 1898, erected the loosely jointed frame 
work of a teaching University , and now, after 
another spate of argument, the attempt has been 
made to quicken the life of the University, without 
altering its essential character 
What is the essential character of the University 
of London ? Like its medieval prototypes, it is 
a self governing guild of teachers, graduates, and 
Btudente Let us not forget that the medieval 
university was a research as well as a teaching 
institution The fellowship system originated in 
a desire to promote study, and not to promote 
teaching , indeed, the founder of Queen's College, 
Oxford, expressly declared that he intended his 
benefaction to relieve his fellows from the neces- 
sity of teaching At Oxford and Cambridge the 
collegiate system was a later development, an 
afterthought, due to domestic rather than to 
educational considerations, and those universities 
have outgrown the misconception of a university 
as a federation of oolleges, a misconception which 
impeded their progress for some centuries The 
present is surely an inopportune mom out to force 
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forward, as some influential members of that Um 
versity are doing, an alien conception of the Um 
versity as a “ federation of autonomous mstitu 
tions ” It is true that, under the new statutes, the 
link between the University and its colleges has 
been strengthened , but the University exists apart 
from its colleges, and must he free to live its own 
life, to do its peculiar work for the extension of 
higher education and research, whether directly or 
through existing agencies or through new agencies 
This obligation is emphasised rather than weakened 
by the new arrangements to be made by the 
Government and by the London County Council 
for the allocation by the University of public 
grants for umvorsity education within the London 
area Tf the University is to be merely a eloanng 
house for autonomous colleges, it can never hope 
to gain the public esteem to which the univer 
sity of the metropolis of the Empire should be 
entitled 

Readers of Nature are specially interested in the 
promotion of scientific research, and an application 
of our thesis is ready to hand One of the current 
controversies in the University relates to the pro 
motion of scientific research Should it be concen 
trated in the colleges in close touch with under 
graduate teaching or stimulated and developed by 
the creation of a series of research institutes, as at 
Cambridge ? The best wav to deal w ith a dilemma 
is often to adopt both alternatives For our part, 
while recognising that every encouragement must 
be given to the prosecution of scientific research 
m the colleges, we are not satisfied that the Um 
versity will make its duo contribution to scien 
title discovery if it restricts its research work in 
this way 

That we are not discussing the question in vacuo 
is indicated by a report of the Site and Buildings 
Committee received by the Senate of the University 
on Jan 23 on the utilisation of the Bloomsbury 
site of about eleven acres It is proposed to allocate 
a large part of the area to residential purposes , 
but the Committee ‘ do not at present propose that 
the University should build laboratories ” There 
is no evidence that the professors wish to live 
next door to one another on one of the most valu 
able sites in the world It is not a London char 
actenstic But if the reference m the sentence 
quoted from the Committee’s report is to labors 
tones for scientific research, we would urge the new 
Senate to announce at the earliest moment an 
intention on the part of the University to build on 
the Bloomsbury site a great Temple of Science, to 
use Lord Rosebery’s phrase, dedicated to the silent 
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pursuit of scientific truth, a noble counterpart of 
St Paul's Cathedral As Mr H G Wells has well 
Said, the University of London has “ to supply 
facilities for research upon an altogether unpre 
cedented scale, it has to maintain itself as the 
intellectual centre of the entire Empire ” 

The question of the promotion of scientific 
research will bo one of the most important facing 
the new Senate, now in process of election, and of 
the subordinate Faculty of Science and Boards of 
Students Electors, whether teachers oi graduates 
of the University — each categorv is to contribute 
se\enteen members to the Senate, making together 
two thirds of the membership — should recognise 
their senouH responsibility m this matter Men 
and women are required capable of rising above 
the jealousies and intrigues which have hindered 
the progress of the University in the past, capable 
of taking a svnoptic view of the needs and prob- 
lems of university education in London, of press 
mg steadily forward to a clearly defined concep 
turn of the university which London ought to 
possess 

There are many questions relating to the orgaiusa 
tion of the new University of London which might 
be usefully discussed, such as the question of the 
University aua, the work of the University m 
extending higher education — it is difficult to under- 
stand why the vast area of London across the 
bridges ’ is almost terra incognita, as regards uni 
versity education — the popularisation of knowledge, 
the cultivation of art, music, and the drama, the 
founding of a great school of law, the creation of 
a great international centre for the exchange of 
thought and practico, the provision of a great meet- 
ing place for conferences of all kinds bearing on 
education, science, economics, government, national 
and Imperial development We prefer, however, to 
stress the importance of the elections to the Senate 
as the dominating issue at the moment 

For the first time in its history the University 
of London, thanks to the Rockefeller Foundation 
and to the Government, has its own land on which 
it can build its buildings and discharge its purposes, 
not the least important of which is, to quote from 
the new statutes, to promote research and the 
advancement of science and leammg ” May 
Henry VI II ’s wise words, addressed to the Uni- 
versity of Oxford, prove true in the case of the 
University of London “ I tell you, sirs, that I 
judge no land in England better bestowed than 
that which ib given to our Universities, for by 
their maintenance our Realm shall be well governed 
when we are dead and rotten ” 
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Travellers’ Tales 

(1) The Book of the Marvels of India By Buzurg 
I bn Shahnyar From the Arabic by L Marcel 
Dene Translated into English by Peter 
Quennell (The Golden Dragon Library ) Pp 
vi + 164 (London George Routledge and Sons, 
Ltd , 1928 ) 6« net 

(2) The Broadway Travellers’ Series Hans Staden 

the True History of his Captivity , 1557 Trans 
lated and edited by Malcolm Letts with an 
Introduction and Notes Pp xx + 191 10s b d 

net Thomas Gage, the English American a 
New Survey of the West Indies, 1648 Edited 
with an Introduction by Dr A P Newton 
Pp xxxu+407 + 12 plates 15s net Travels 
in Persia, 1627-1629 By Thomas Herbert 
Abridged and edited by Sir Wilbam Foster, 
w ith an Introduction and Notes Pp xl + 352 + 
13 plates 15s net (London George Rout 
ledge and Sons, Ltd , 1928 ) 

(3) Adventures of an African Slaver being a True 

Account of the Life of Captain Theodore Canot, 
Trader in Gold, Ivory, and Slaves on the Coast 
of Guinea , his Own Story as told in the Year 
1854 to Brantz Mayer, and now edited mlh an 
Introduction by Malcolm Cowley Pp xxn + 
,376+9 plates (London George Routledge 
and Sons, Ltd , 1928 ) 15s net 

W HY is it that nine out of ten modem books 
of travel are intensely dull and yet early 
travels never seem to fail in their appeal to the 
imagination or their hold on the attention of the 
roader 1 This is equally true whether they break 
what, in their author’s time, was new ground, or 
follow a beaten track In all these books under 
notice there is scarcely a dull page 

(1) ‘The Book of the Marvels of India” calls 
for no extended comment, though it is infinitely 
entertaming It is a collection of stories current 
among Arab seafarers in medieval times, full of 
marvels described with a wealth of detail and here 
and there a sly touch of humour It was obviously 
on some common stock that the authors of Sindbad 
in the “ Arabian Nights,” of Sir John Mandeville, 
the author of this collection, and other writers of 
similar tastes, drew for their accounts of the won 
ders of the East The roc, the old man of the sea, 
the island of women, and other familiar marvels, 
will be found here, but in such a form as not en- 
tirely to preclude a remote foundation in reality 
(2) This, with the two volumes mentioned next 
in order, is issued in the excellent senes of Broad 
way Travellers, for which we are indebted to the 
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scholarship of Sir E Denison Ross In this senes 
the travels seleoted for publication have been 
chosen with much discnmination, while in illus- 
tration, type, and form, the series as a whole is 
very pleasing 

Hans Staden s account of his captivity among 
the Indians of Brazil is a remarkable document 
A Dutchman of the middle sixteenth century who 
served the Portuguese as a gunner he visited 
Brazil twice, being captured on the second occasion 
The Indians, whom he usually but not invanably 
calls Tupmambu, made a practice of eating their 
prisoners if they were Portuguese Staden barely 
escaped that fate He gives a unique account of 
the details of their method of procedure 

Thomas Gage, the author of the ‘ English 
American, ’ was a man of very different type 
Educated as a Jesuit in France and Spam, he 
became a Dominican and went to America, where 
he stayed for twelve years as a missionary His 
book written on his return to England, was the 
first authentic account of Spanish America and 
the West Indies to lie written in English It had 
a great vogue in the seventeenth century, dropped 
into oblivion, and had not since lieen reprinted 
This was no doubt due to the fact that, the author 
having changed his religion, his theological polemic 
as well as his narrative were used by the Common 
wealth as propaganda against Spain and caused 
the very real merits of part of his work to be for 
gotten The editor has judiciously excised those 
parts of his book which make no appeal to the 
modem reader 

Gage was scarcely an admirable character — he 
acted as informer against his former co religionists — 
and it is characteristic of the man that he expects 
much of what he has to say not to be believed 

Herbert, author of ‘ Travels in Persia,” accora 
paiued Sir Dodmore Cotton on the embassy to 
Shah Abbas in 1627, and was thus the precursor 
of Tavernier, de Chardin, and other great travellers 
of the seventeenth century He returned to 
England in 1629, and published his book in 1633 
He afterwards issued several -enlarged editions 
The book is of considerable historical importance, 
as it is the only detailed account of the first English 
embassy to Persia Herbert had a good oppor 
tumty of seeing something of the country, as not 
only was the embassy compelled to make a stay 
of some length, but also, owing to the absence of 
the Shah from his capital on their arrival, they had 
to follow him so far as Kasvm Herbert was an 
acute, if not very profound, observer, and gives 
a very good account of the Persia of that day His 
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observations of the peoples seen at the ports at 
which they touched on the voyage around the 
Gape are also of considerable interest 

(3) “ Adventures of an African felaver ” is 
noteworthy as a graphic account of conditions 
in the slave trade in the earliest part of the nine 
teenth century when it had been prohibited, 
transcribed from the oral narrative of the pro 
tagonist by an American journalist It is absorbing, 
if rather horrifying, as a story and valuable as a 
historical document 

The Movements of Plants 

The Motor Mechanwm of Plante By Sir Jagadis 
Chunder Bose Pp xxv + 42A (London, New 
York and Toronto Longmans, Green and Co , 
Ltd ,1928 ) 21 j net 

J T is safe to assume that there are certain funda 
mental resemblances in the behaviour of all 
living cells m virtue of their possessing the same 
ground plan of protoplasmic stiucture, and among 
all aerobic cells in virtue of a Bimilar oxidative 
mechanism, as the recent work of Keilrn suggests 
Among all animal contractile cells, again, there are 
general resemblances When, therefore, we con 
aider the observations of Sir Jagadis Bose on plant 
movements from the point of v lew of general physio 
log\, we have to decide w hether the resemblances 
ho finds art merely common properties of living 
protoplasm as such, or of excitable protoplasm, or 
contractile protoplasm , and whether there are 
specific differences between the processes of animal 
and plant 

In the present work, as in all the work of Sir 
Jagadis Bose, the apparatus and methods used 
combine delicacy and simplicity in a delightful way 
For example, nothing could be neater than the 
various types of tapping recorder described on 
pp 16 28, for wTiting without f notion on a smoked 
surface and in the same process making a time 
record Another ingenious device is the quadrant ’ 
method for recording tho change m electncal re 
sistance of a leaf on exposure to light (p 194) A 
circular leaf is connected up to a battery and gal 
vanometer by four leads so that the leaf is divided 
into quadrants, oach of which forms one arm of a 
Wheatstone’s bridge By adjusting the position of 
one contact the bndge resistances are balanced 
Two opposite quadrants can be exposed to light 
while the others are kept in the dark by a screen 
cut to the correct shape If the illuminated quad 
rants vary in resistance, the galvanometer deflection 
will be proportional to the product of the changes , 
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so that a method of high sensitivity ib obtained 
with a minimum of apparatus 
The use of this device illustrates the chief defect 
m this work , the lack of experimental controls 
The galvanometer deflections are taken at their face 
value as measuring change of resistance without any 
inquiry as to whether the ‘ action current ’ of the 
excited tissue may not be a comphcatmg factor So 
far as the description goes, this method, and another 
one mentioned, may be simply rather roundabout 
ways of recording the action current The great 
similarity of tho curves in resistance ’ and of 
electrical change lends colour to this suspicion 
Some other points in the book where similar 
criticism is called for may as well be dealt with at 
once Be it understood that criticism is directed 
solely against the case as presented in the volume 
under notice , Sir Jagadis must not blame tho 
reader for ignoring other evidence which is not 
quoted The first case is tho use made of the verv 
ingenious magnetic method for magnifying tho 
movement of a lever By this method a movement 
can be magnified ten million times (p 346) At this 
magnification temperature control to 0 01° C' would 
seem to be called for , but no indication is given 
that a thermostat was used at all Using this in 
strument, an oscillatory response was obtamed in 
stems m w hich there w as an active flow of sap The 
oscillations might have been due to the natural 
period of the instrument They were probably not, 
but no evidence is given on the matter Again, if 
the oscillations are genuine their penod should 
correspond with that of the electrical changes 
described previously, and changes m amplitude 
should be in the same direction m both cases , but 
no information of this sort is given, so that the 
results must be accepted with reserve 

In Chapter ix experiments are described on ex 
citation with constant current Owing to the slow 
conduction of excitation, it is easy to see from which 
electrode the excitation process starts in any plant 
that makes an obvious movement With currents 
near the threshold potential, excitation occurs at 
the cathode at tho make of the current only , with 
rather stronger currents up to about twice the 
threshold value, excitation occurs also at the anode 
at the break This is strictly according to the be 
haviodr of animal tissues With stronger currents, 
however, there is excitation also at the anode at the 
make , with stronger still at the cathode at the 
break If these results were taken at their face 
value, as the author intends them to be, they would 
imply the existence of a new type of exoitation pro- 
cess , but the data do not warrant such an extreme 
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conclusion When & current is passed through a 
tissue with oells arranged in series as well as in 
parallel, each oell in the region of the flow has a 
cathodal and anodal region With weak currents a 
few colls only near each external electrode will be 
subjected to a potential approaching the threshold 
value, and the probability is that cells near the 
external cathode will experience the highest 
potential at their cathodal end and those near the 
anode at their anodal end, and will be excited ac 
oordmgly With potentials above that required to 
excite at the external anode at tho break, some of 
the oells near the external, anode may have local 
cathodes at which excitation occurs, and corre 
spondingly near tho external cathodo There is no 
reason to doubt the observations, but good reason to 
doubt tho naive conclusions drawn from thorn 
In several of the experiments described in 
Chapters xrn and xiv , which deal with the electnc 
response on stimulation, positive galvanomoter de 
flections were found as well as negative These 
positive deflections are interpreted as genuine 
action currents in the opposite direction to the 
usual action current In overy case, apparently, 
both electrodes were placed on functional tissue, 
but as one was m contact with a more obviously 
active region, it is assumed that all galvanomoter 
deflections were due to changes in that region, and 
that no changes occurred elsewhere that could affect 
the other electrode This seems a rash assump 
tion, and it is a pity it was apparently not tested, as 
it easily could have been by placmg the second 
electrode on killed tissue It is true that several 
observers have claimed to find positive electrical 
ohanges in the heart when it is inhibited by stimu 
lation of the vagus nerve, but the interpretation of 
the results is not clear and the case is a special one 
Turning now to the more grateful task of sum 
mansing tho chief positive results there is clearly 
a fundamental similanty between the processes of 
excitation and conduction in plant and animal, but 
certain interesting differences The actual con 
tractile process m the plant seems to be different 
Two mam types of movement have been investi- 
gated The first is leaf movements, such as those 
of Mimosa pudica, which are compared with the 
response of skeletal muscle, and the rhythmical 
movements of Desmodxum gyrans, which suggest 
those of heart muscle The other type is the process 
of sap propulsion in the stem As the same tissue is 
concerned in leaf movement and sap propulsion, it 
would seem natural to look for a connexion between 
the two processes , this possibility the author ^oes 
not, however, discuss 
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The leaf movements of Mimosa can bo studied 
either in the intact plant or in isolated preparations 
The tissue is very sensitive to electrical stimulation 
by single induction shocks Torsion of the stem and 
other mechanical stimuli are effective, as can be 
shown by the electrical response Light can act as 
a stimulus to Mimosa, and the plant is more excit- 
able when illuminated, so much so that a cloud 
passing across tho sun will cause a diminished re- 
sponse to electrical stimulation Subliminal stimuli 
become effective on repetition The contraction 
occupies about one second after a latent period of 
one tenth of a second Relaxation takes several 
minutes Tho tissue is refractory after stimulation 
It is readily fatigued and shows a ‘ staircase ’ effect 
with a few successive stimuli 

The character of the phenomena, particularly the 
slow response, together with sensitivity to electric 
currents of short duration, does not suggest the 
behaviour of an isolated muscle or muscle nerve 
preparation, but something more like a reflex, 
where the sensitivity and speed of reaction of the 
recoptor mechanism need not resemble that of the 
effector mechanism Comparison with reflex pro 
cesses m vertebrates oannot bo ruled out, but a 
closer analogy is probably to bo found in such a 
reflex, if it can bo so called, as tho retraction of the 
syphons of tho clam (My a arenana) on exposure to 
light or other stimuli (cf Hecht, Jour Gen Physiol, 
vols 1 and 2) 

The movement in question consists of contrac 
tion of certain cortical cells of tho leaf joint There 
is a large body of active cells on tho lower side the 
contraction of which generally masks the feebler 
action of the cells on the upper side , consequently, 
the normal movement on stimulation is a fall of the 
leaf, but under suitable conditions an active erec 
tion can be demonstrated The contraction, unlike 
the animal contractile process, consists of a diminu 
tion of volume, whereby sap is squeezed out of the 
cells This accounts for the slowness of the relaxa 
tion, which is governed by the uptake of sap With 
excessive turgor the movement is diminished or even 
abolished, though the electnc response remains 
(p 168) In tho dark the leaf preparation or plant 
becomes excessively turgid — ‘ subtomc,’ the author 
calls the condition In this state the first stimulus 
applied elicits only a small erectile response , with 
successive stimuli the opposite and normal response 
gradually reasserts itself The phenomena appear 
to be sufficiently accounted for if we consider that 
turgor merely masks the response of the cells, makes 
them contract isometncally, and affects the oells 
of the lower side more than those of the upper, 
81 
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as is indicated by a greater erection than usual 
With repeated stimulation the turgor is gradually 
worked off 

Sir Jagadis, however, considers (pp 48 50 and 
233 237) that the energy of the stimulus has not 
merely a trigger action but may also contribute to 
the available potential energy of the tissue , that 
the ‘ subtonic ’ condition is one of lowered potential 
energy , and that an erectile response involves an 
increase of potential energy (what if the plant be 
turned upside down?) Let it suffice to say that the 
theory, if the reviewer has not misunderstood it, 
would imply that the mechanism of plant move 
ment is utterly unlike anything found in the animal 
kingdom 

Experiments are described showing that the effect 
of many drugs on muscle and on plant response are 
similar, but the work is of less importance than it 
might have been had the drugs bocn more judici 
ously selected It is not specially interesting to be 
told that general protoplasmic poisons such as 
ether or sulphuretted hydrogen depress activity, 
because one could have predicted as much With 
such nonspecific agonts, quantitative comparison 
of the susceptibility of different cells would be of 
interest, but not a merely qualitative comparison 
Of much greater interest are the few experiments 
quoted on the action of specific drugs, such as thoso 
showing a similar action of muscarine, pilocarpine, 
and atropine on frog’s heart and the movements of 
Deemodium (p 209) 

As the contractile process is essentially a reduc 
tion in volume of the active oells, the diameter of a 
leaf stalk or a stem will be slightly diminished on 
stimulation This change has been measured by 
means of a high magnification lever system (Chap 
tors xi and xn ) In the leaf stalk of Mimosa all the 
cortical cells appear to be active, consequently the 
contraction of a smgle cell can be calculated With 
maximal stimulation the change m diameter of the 
oell is 13 per cent, which implies a volume change of 
about 35 per cent if contraction is uniform m all 
directions The method of measuring the change in 
diameter on stimulation enables the activity of 
many plants which make no obvious movements 
to be investigated A contractile process can be 
demonstrated in many common plants, such as the 
bean and Impatient The recorded movements are 
small and slow, and the latent period is long, but 
the difference between ‘ active ’ and ‘ inactive ’ 
plants is clearly a matter of degree The inactive 
plant contains fewer or less developed contractile 
colls, but some active cells have been shown to be 
present m many herbaceous plants and shrubs 
No 3105, Vol 123] 


This is not surprising if we acoept the author’s 
further contention that sap propulsion is due to a 
contractile mechanism in the cortex If the excita- 
tion process spreads along a stem, the effeot of sue 
cessive contraction of cortical cells is bound to be a 
forward movement of sap , if a considerable number 
of cells in one region can be excited simultaneously 
and they are predominantly on one side of the 
structure, the effect will be a movement of the 
structure as a whole 

Sir Jagadis Bose argues convincingly against the 
view that the ascent of sap is due solely to the action 
of the roots and leaves, while the rest of the plant is 
passive and is only a system of tubes By several 
different experimental methods ho shows that there 
is a flow of sap in isolated stems and an active pro- 
cess in the cortex (Chapters xxn xxix ) It is 
possible to object to his use of the term ' pen 
stalsis ’ for the sap pumping process, as the analogy 
has not been demonstrated except in a vague way, 
but tho objection is of no great moment Propul- 
sion of sap is found to bo a normal response to 
stimulation The direction of flow is always from 
an excited region to an unexcited region, but the 
pressure produced by propagation of the excited 
state in the normal direction is about four timos as 
groat as that produced in tho opposite direction 
The active tissue is identified as cortical by ex- 
ploring with a neodle electrode until the place of 
maximum eleotno response is found 

Something ought to be said of the performance 
of Demiodium gyrans, the telegraph plant (Chapter 
xix ) Under normal stimulation by light, the leaf- 
lets keep up a rhythmic movement with a period 
of two minutes or so In the dark these ‘ spon- 
taneous ’ movements cease after a time, but the 
plant can be excited electrically or by a light With 
a weak stimulus it will give a smgle response, with 
stronger stimulation a senes Apparently other 
plants will give several responses with moderately 
Btrong stimuli, but Desmodium is more excitable, 
loss readily fatigued, and shows this phenomenon 
of 1 after discharge ’ m a far more stnkmg manner 
It is remarkable to find still another character of 
the motor response of plants suggestive of reflex 
movement in animals 

For the investigation of processes of excitation 
and conduction, and of some peouliar types of con- 
tractile prooess, tho vegetable kingdom evidently 
offers very great scope All those m teres ted in 
these aspects of general physiology will be grate- 
ful to Sir Jagadis Bose for his pioneer work, and 
for the extraordinarily ingenious methods he has 
devised A D Ritchie 
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Kinetic Theory and Electric Conduction 
through Gases 

Conduction of Electricity through Caeca By Sir 
J J Thomson and Prof G P Thomson Third 
edition Vol I Oeneral Properties of Ions , 
Ionization by Heat and Light Pp vi+491 
(Cambridge At the University Press, 1928 ) 
25s not 

rr\HE Geissler tubes and Crookes tubes that were 
J- in almost every physical laboratory at the end 
of the last century enabled any student to observe 
with ease the fascinating phenomena of electric dis 
charges in gases at low pressures These and the 
newly familiar phenomena of radioactivity and 
X rays made the theory of electric conduction 
through gases appear to be of bewildering complexity 
One of tho most remarkable chapters in scientific 
history is that of tho development of our knowledge 
of these phenomena Perhaps the greatest single 
factor responsible for the rapidity of the progress 
was the publication in 1903 and 1906 of the first and 
second editions of Sir J J Thomson’s book The 
world wide interest thus aroused by these dis 
covenes, which had originated so largely in the 
Cavendish Laboratory, has had a profound effect 
on almost every branch of modem physios 

The great influence of the book was due not so 
much to tho importance of the discovenes whioh it 
described, as to the fact that it was in itself a new 
scientific contribution The results of previously 
published investigations were discussed in a most 
critical, but constructive, manner , frequently new 
points of view were developed and new or improved 
methods of experimental investigation wore sug 
gested For example, on p 222 of the second 
edition in proposing a method for determining c/m, 
differential equations were derived which were ap 
plicable to the potential distribution m a pure 
oloctron discharge in high vacuum When in 1912 
the experimental conditions for obtauung pure 
electron discharges limited by space charge were 
found, it was only necessary to perform one more 
integration of Thomson’s equation and introduce 
the boundary condition dvjdx-0 at the cathode to 
derive an equation for the relation between current 
and voltage m devices having discharges of this 
character 

The spirit in which the book was written is best 
illustrated by the first and third paragraphs of the 
preface to the first edition 

“ I have endeavoured in this work to develop the 
view that the conduction of electricity thrpugh 
gases is due to the presence in the gas of small par 
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tides charged with electnoity, called ions, which 
under the influence of electric forces move from one 
part of the gas to another My object has been to 
show how the various phenomena exhibited when 
eleotncity passes through gases can be co ordinated 
by this conception rather than to attempt to give a 
complete account of the very numerous investiga 
tions which have been made on the eleotneal pro 
perties of gases I have, therefore, confined myself 
tor tho most part to those phenomena which fur 
nish results sufficiently precise to serve as a test of 
the truth of this theory 

‘ With the discovery and study of Cathode rays, 
Rontgen rays, and Radio activity, a new era has 
begun m physics, in which the eleotneal properties of 
gases have played and will play a most important 
part tho bearing of theso discoveries on the prob 
lems of tho Constitution of Matter and the Nature 
of Electncity is in most intimate connection with 
the view we take of the processes which go on when 
electricity passos through a gas ’ 

The methods of analysis which were used in the 
book are essentially a development of the classical 
methods that Maxwell employed m his develop 
ment of the kinetic theory 

In the twenty two years that have elapsed since 
tho publication of the second odition, our knowledge 
in this field has been increasing at an ever accolcrat 
mg pace Furthermore, industrial applications of 
the utmost importance, especially in telephony and 
radio communication, have been built upon the 
foundations laid by Thomson New and even more 
important applications are almost within sight 

The advent of the third edition of this book must 
thus arouse extreme interest It is not surprising 
that there are now to bo two volumes Tho preface 
by Sir J J Thomson says ‘ The preparation of this 
Edition was commenced Borne fifteen years ago and 
some of it was in type when tho War broke out 
The publication of this Edition is due to my having 
had the co operation of my son, Professor G P 
Thomson, who has done most of tho work required 
for its preparation ” 

The spirit and plan of the new edition are essenti 
ally the same as those of tho earlier ones , even the 
numbering of the paragraphs is the same The 
preface says 

W'e have adopted a decimal notation for num 
benng the paragraphs, those that were in tho Seoond 
Edition are denoted by uitegers, and those dealing 
with subjects cognate to the original paragraph by 
this integer followed by a decimal Most, though 
not all, of'tho original paragraphs have been re 
tamed, a few in shortened form Otherwise little 
alteration has been made m them beyond replacing 
the values of the fundamental constants by the 
more accurate ones obtainod since the publication 
of the earlier editions ” 
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The nomenclature has been changed to accord 
•with modem practice, using ‘ electron ’ m place of 
‘ corpuscle ’ or ‘ negative ion,’ and ‘ X rays ’ m 
stead of ‘ Rbntgen rays ’ 

The new volume, in 482 pages, covers the ground 
of the first ten chapters of the second edition, which 
there required 290 pages The material of about 
240 pages out of these 290 is usod m tho new edition 
with only mmor changes Thus about ono half of 
the new volumo is wholly new material It has 
naturally been possible to cover adequately the 
work of tho last twenty two years only by restrict 
mg the subject matter rather closely to tho title 
“ Conduction of Electricity through Gases ” in 
stead of dealing with the broader field of electric 
discharges m gases 

In Chapter i , dealing with the conductivity of 
gases m a normal state, five pages are added cover 
mg recent research on the penetrating radiation 
“ coming from the sky ” In speakmg of the un 
certain origin of these radiations it is stated (p 12) 

“ It would be ono of the romances of science if these 
obscure and prosaic minute leakages of electricity 
from well insulated bodits should bo the means by 
which the most fundamental problems in tho evolu 
tion of tho cosmos had to be investigated ” 

The subject of tho mobility of ions, which occu 
pied 38 pages, or about half of Chapter u m the 
second edition, is now treated in a separate chapter 
of 1 08 pages Eleven methods, including the recent 
ones of Tyndall and Gnndley, and of Laporte, are 
discussod at length, and there follows an excellent 
treatment of the theory of mobility and its depend 
ence on pressure, temperature, impurities, and the 
sizes and masses of the ions 
Ten pages are devoted in Chapter vi to an account 
of Thomson’s early work on positive ray analysis, 
follow ed by 14 pages on Aston’s further develop 
ment of the mass spectrograph and a discussion of 
isotopes In Chapters vu and vui , ten pages are 
given to Millikan’s determination of e and five pages 
to C T R Wilson’s cloud tracks of ions 

Chapter lx , on ionisation by incandescent solids, 
has been increased from 40 to 01 pages, much less 
than might seem warranted by the great develop 
ment in this field After dealing with the effect of 
space charge on pure electron currents in high 
vacuum, there follows on p 374 a discussion of the 
effects to be attributed to the initial velocities of the 
electrons from the oathode This is treated as a 
problem of the diffusion of tho electrons It seems 
to the reviewer that the concept of diffusion of 
electrons in high vacuum (such as that for which 
tho 3/2 power law applies) is not appropriate in this 
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case, and that the only proper treatment is one of 
the type that has been given by Epstein, Laue, Fry, 
and the reviewer m various publications on thi» 
subject 

As the plan of the book is an application of the 
classical kinetic theory to the phenomena of gaseous 
conduction, it is natural that no attempt is made to 
treat the collisions of electrons with atoms or ions 
from the point of view of the quantum theory 
Critical potentials are mentioned practically only 
on p 472 m a comparison of Townsend’s data on 
ionising potentials with those obtained by the 
Frank and Hertz method Quanta are mentioned 
only in connexion with photoelectric effects in- 
volving the Einstein equation On pp 67 59, a 
theory is derived for the energy which an electron 
loses in colliding with a molecule, based upon the 
classical assumption that an electron m tho molecule 
has a definite period of vibration, so that tho im- 
pinging electron transfers a variable amount of 
energy to tho vibrating electron 

The present value of the classical methods is, 
however, in general amply demonstrated by this 
book, and by the numerous cases where the more 
rigorous methods of the new mechanics have not 
yet been or cannot yet be applied to the solution of 
practical problems The book is to be thoroughly 
recommendod not only to those interested in the 
historical development and the present status of 
the subject matter, but also to those who still desire 
to have ‘ physical piotures ’ to aid them m under- 
standing phenomena Irving Langmuir 


Our Bookshelf 

An Introduction to Organic Chemistry By Prof 
Alexander Lowy and Dr Benjamin Harrow 
Second edition Pp xiv + 407 (New York 
John Wiley and Sons, Inc , London Chapman 
and Hall, Ltd ) 15s net 

Thh second edition preserves the general character 
of the original Although not sufficiently didaotic 
for use as a vade mecuin for junior students of 
organic chemistry, it should be of value as a supple- 
ment to lecture courses and experimental work 
Some of the numerous tables and summaries are 
possibly overburdened with detad, while in other 
instances the treatment is unduly laconic For 
example, the isomerism of maleic and fumanc acids 
is indicated by means of two formula with a foot- 
note “ It is suggested that the instructor show 
this type of isomerism with the KekuM [sic] models ” 
An exposition of spatial isomerism, even with the 
aid of an instructor and Kekul4 models, leavea 
something to be desired 

Although the carbohydrate chapter has been 
revised and enlarged, there is no reference to the 
S oxide formula for glucose , moreover, the repre- 
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sentation of lactose with a formal aldehyde group 
is somewhat misleading The book contains a 
number of useful indications of the connexion 
between organic chemistry and medicine, phar 
macy, dentistry, agriculture, and the biological 
sciences There is adequate mention of up to date 
methods of preparing various organic substances in 
common use , but it is surprising to find, in a 
modern text book, the terms ‘ diatomic,’ ‘ tn 
atomic,’ and ‘ polyatomic ’ applied to alcohols 
The type and paper are of excellent quality , the 
portraits of eminent organic chemists, however, are 
not well reproduced J R 

Laboratory Methods of Inorganic Chemistry By 
Heinrich Biltz and Wilhelm Blitz Authorised 
translation by WiHiam T Hall and Arthur A 
Blanchard Second edition Pp xv+261 (New 
York John Wiley and Sons, Inc , Iiondon 
Chapman and Hall, Ltd , 1928 ) 12s 6 d net 
The first edition of Biltz was very favourably 
received, and the present edition is an improvement 
on the previous one New preparations have been 
added and the older ones revised The short 
theoretical sections are also very good, especially 
that on the periodic system, in which atomic 
structure is included In most undergraduate 
courses the amount of practical inorganic chemistry, 
apart from qualitative analysis, is usually much 
too small in comparison with the practical organic 
chemistry, and there is sometimes a danger that 
the course will lack balanoo and become one sided 
Any idea that inorganic preparations do not offer 
so much scope for manipulative skill as those in 
organic chemistry will quickly bo dispelled by 
looking through the present volume, in which a 
number of more difficult preparations are included 
These arc in many cases suitable for students who 
have completed an ordinary course and wish to do 
more advanced work without actually embarking 
on research 

The book will also be found most useful by 
students beginning research in inorganic chemistry , 
and by teachers who wish to introduce inorganic 
preparations into the more advanced courses It 
may bo recommended to all those as the only work 
of its standard in existence When the large 
amount of material presented is taken into con- 
sideration, the price is very reasonable indeed 

Che, cos' & l’ dettncith ? Per Giovanni Giorgi 
(Collezione Omnia, 8 ) Pp 136 (Roma 
Paolo Cremonese, 1928 ) 0 60 lire 
The latest developments of physical theories point 
not only to the possibility of a oomplete change in 
our conception of the nature of matter, but also in 
our views of causality and natural law They are 
no longer purely mathematical and experimental 
Speculations are being made in regions formerly 
regarded as metaphysical and outside the limitations 
of human knowledge No one can say where these 
speculations will lead us Recent theories, however, 
are becoming more acceptable to the average 
physicist Electrons and protons appearing as 
energy centres in so-called material waves rfemind 
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us of the vortex rings which were muoh studied 
fifty years ago 

G Giorgi, in this interesting little book, gives us 
a clear r&um6 of the opinions held as to the nature 
of the phenomena of electnoity, beginning with 
Du Fay in 1733, and ending with de Broglie, 
Schrfidinger, Dirac, and Heisenberg Practically 
no knowledge of mathematics is assumed, so this 
book will be appreciated by the layman as well as 
by the scientific worker No one can claim to have 
a general knowledge of science who is ignorant of 
these theories If they are as important as many 
physioists believe them to be, then the sooner they 
come up before the general tribunal of mankind 
the better 

Leaf Mining Insects By James G Needham, 
Stuart W Frost, and Beatrice H Tothill Pp 
vui+351+5 plates (London Baillifere, Tin 
dall and Cox, 1928 ) 27? net 
The authors mention that the object of this book 
is to provide a non technical introduction to leaf- 
mining insects, an account of their biology and 
lists of miners, together with their host plants 
Four orders of insects, namely, Coleoptera, Lepi 
doptera, Hymenoptera, and Diptera, include species 
which have developed leaf mining habits m their 
larval stages This type of behaviour attains its 
greatest development in Lepidoptera, and about 
one half of the volume is consequently devoted to 
these insects The various grades of mining habits 
are discussed, and the correlation between structure 
and function clearly stressed in different types of 
larva Although the subject is a specialised one, 
the knowledge brought together by the authors 
shows that the study of leaf miners offers many 
features of interest to the ecologist and to the 
student of adaptation At the same time, the field 
naturalist and economic entomologist will find the 
book of material help in the identification of the 
species found, more especially m North America 
The subject matter is woll arranged, the illustra- 
tions are for the most part adequate, and there is a 
useful bibliography provided at the end We can 
recommend the book as a useful introductory 
manual 

The Cellulose Lacquers a Practical Handbook on 
their Manufacture By Dr Stanley Smith 
Pp ix + 145 (London Sir Isaac Pitman and 
Sons, Ltd , 1928 ) 7 s 6 d net 
The cellulose lacquer industry is one of great 
importance, and the manufacture and applications 
of these materials arc advancing at a rapid rate 
The present manual is written from the practical 
point of view The stylo is often rather discursive, 
and although the author remarks that he will avoid 
technical terms so far as possible, this is no reason 
why he should not spell correotly those which 
he uses , ‘ phthallate ’ occurs several times The 
account covers the whole subject, including raw 
materials, formulae, plant, pigments, methods of 
application, and the industrial applications The 
book is well printed and illustrated, and it will be 
found useful to those actually engaged in the industry 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice ts taken 
of anonymous communications ] 


A Proposed Modification of Einstein’s 
Field-Theory 

In previous issues of Natcbe 1 mention has been 
made of Einstein’s recent field theory, intended to 
oombine in a compact geometnoal model the mathe 
matical representation both of gravitation and of 
electromagnetism 

The original essay of Einstein is based upon a special 
oovanant derivation and absolute parallelism (already 
introduced by Prof Weitzenbock and, independently, 
by Prof Vitali), and leads to the construction of two 
sets of relations, one of whioh corresponds exactly to 
Maxwell’s theory, whilst the other reproduces the 
celebrated Einstein’s gravitational equations, though 
only to a first approximation 

I have remarked that Einstein's model may be 
more completely and satisfactorily attained without 
abandoning the usual lines of absolute calculus, and, 
above all, rigorously accounting for both Einstein’s 
and Maxwell's equations A full exposition of this 
method with correlated mathematical developments 
is now in print in the Berliner Stlzungsbenchte (by the 
kind transmission of Prof Einstein) I take the 
liberty of resuming here my improvement, Einstein’s 

S rocedure itself having been outlined some weeks ago 
1 the article by Prof Eddington already quoted 
The support of the model is still the space time V 4 
that is, a Riemanman four dimonsional manifold 
which embodies space and time , but something is to 
be added to the topological attributes of this fourfold 
oontinuum, and to the expression of its metrics 
( 1 ) ds i <ag^ydxi‘dx<' 

in general oo ordinates x®, x 1 , x*. X* 

To obtain a convenient filling we first recall some 
fundamental notions of differential geometry A 
direction function of the point (x®, x 1 , **, **) may be 
defined by means of the corresponding parameters 
X»-(* ■= 0, 1, 2, 3), that is, four numbers which are pro 
portioned to the increments dx" of the x* m the given 
direction, the factor of proportionality being fixed (if 
we exolude the directions of zero interval along whioh 
g»vdx*dx‘' = 0) by the quadratic condition 
(2) g^XsAr- 1 * 

The differential equations 

dxfl dx 1 dx * dx* 

A® “ Ai"“ X» = X* 

define a family of fines, called congruence, such that 
a line of the family passes through every point of the 
F. in the direction 

Now we may provide our F 4 with a fourfold 
diagram, world lattice, by introducing not only one 
only, but also a set of four congruence which intersect 
each other at right angles If their parameters are 
denoted by X^ (t order suffix, ranging from 0 to 3), 


* Compare especially the brief but striking account by Prof Eddlag 
ton In Natch of Feb 23 pp 280-281 and the letter from Mestra 
Wiener and Vallarta In the lasue of Mar 2, p 117 

* Since the *• of mineral relativity la Indefinite, the oonditlon (2) 
may very well Introduce Imaginary a a We allow them here for 

brevity , but In my paper It la ahown now ** *“■*“ 

may be avoldod lp the very app 

out by Prof Eisenhart In hit 


any appearance oHma^lnarlM 
(Princeton 
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we must have, combining (2) with the condition of 
perpendicularity, 

(3) ftoW-Aia (t, k-0, 1, 2, 3), 
where has the usual meaning (0 if » + k, and 1 if t=»fc) 

When the guy are given, equations (3) represent 
4 5/2= 10 conditions to be satisfied by the 10 para 
meters X," But, as the g h y are exactly as many as the 
equations (3), we may also regard (3) as the definition 
of the Qy , , that is, of the metrics of V i; the 1 6 quantities 
XfV being taken at will, with the only restriction that 
the determinant ||X < 1 -|| does not vanish It is, more 
over, very easy to solve explicitly the (linear) 
equations (3) with respect to the g^,. Denoting by 
Xj/,, the reciprocal element of X|» in the determinant 
11x^11 (that is, the algebraio complement, or minor, of 
X/, divided by the determinant itself), we have 

(3') 

Our task is to show that the 16 quantities X,* (and, 
with them, all the features of world lattice) may be 
determined by means of the field equations From a 
mere formalpomt of view such a requirement is quite 
allowable Indeed, the gravitational equations are in 
number fen (as many as the g„v) On the other hand. 
Maxwell’s system involves (besides the g„„) the six 
elements Fuy of an anti symmetrical tensor, which 
define simultaneously the electric and the magnetio 
force The system is formed by eight equations, 
bounded, however, by two differential identities, so 
that only six are independent , and effectively they 
are able, as is well known, to determine the Fy, 
uniquely from their initial values As 10 + 6“ 10, we 
have exactly as many equations as there are X,* But 
in what sense and maimer do those equations contain 
our X,*' (and no other unknown quantity) ? 

The-answor is obvious, or even forood, m regard to 
the gravitational equations, for they are essentially 
partial differential equations of the socond order in 
the g^y , hence, by (3 ), we may regard them as well 
as 10 differential equations for the X,", which contain, 
moreover, like the Maxwellian equations, the six com 
ponents F M „ In order to get relations involving only 
the geometrical quantities A,*, we must connect in 
somo way the F ’ s with the X From an abstract 
point of view this may be done arbitrarily, with the 
only condition that the six new equations, thus 
arising from the Maxwellian ones, are independent 
one of another, and, together, of the ten former, whioh 
implies, among other things, that the Fy, cannot be 
combinations of the g,„ alone 


I propose to put 



where « denotes a oonstant, the operator 
and the are the Riccis coefficients of rotation of 
the set of congruences to be determined Their 
explicit expressions are well known , at any rate it 
may be remembered that they follow immediately 
from the equations 

( 4 ) 

(5) 7«« + Y*(i“0 (t,M-0, 1,2,3) 

I shall not enter into details concerning the features 
of the position (P) itself, or of its oonsequenoes as 
transformer of the Maxwellian equations in pure 
geometrical ones I oontent myself with a hint to the 
limiting case of empty space 

It has been a starting point in the original discovery 
of Einstein’s gravitational equations (and was after- 
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ward* mathematically proved by Benin) that, if the 
energy tensor is aero throughout all space, and srngu 
larities are excluded, this is necessarily Euclidean 
Now what will be the set of congruences in such an 
empty space, that is, a space where not only matenal 
masses, but also electromagnetic forces are absent 7 
Our position (P), for leads almost lm 

mediately to the conclusion that, in empty apace, the 
world lattice ta Cartesian Any intervention of matenal 
or electric phenomena carries, on the contrary, some 
distortion of world lattice with it 

T Levi Civita 

University of Rome, 

Mar 18 


The Primary Process In the Formation of the 
Latent Photographic Image 1 
In two brief notes to Nature (120, 441, 1927 
121, 866 , 1028), it was shown by one of us that the 
mechanism taking place during the formation of the 
latent photographic image in silver bromide emulsions 
must be closely connected with that causing the 
photo-conductivity effect (that is, the decrease of 
resistance on illumination) in silver bromide prepared 
free from gelatin and other substances present in 
commercial emulsions 

The complete building up of the latent image is 
now generally considered as divisible into two stages 
(1) The absorption of light by silver bromide and the 
immediate resulting mechanism, and (2) complicated 
chemical reactions between tho produot of the light 
action and the other substances, such as gelatin, 
present in tho emulsion Tho first of these stages 
consists m the decomposition of silvor bromide into 
silvor and bromino and is known as the primary 
process, whilst the latter or secondary process is 
supposed to bo concerned with the removal of the 
bromine (thus leaving metallio silver) due to its 
taking part in the chemical reactions which follow 
the primary process The problems arising in this 
secondary process appear only to be open to attack 
by chemical methods, but the first is susceptible to 
physical methods of attack 

In the light of modem knowledge, the function of 
the light in decomposing silver bromulo is to transfer 
the valency electron back from the bromine to the 
silver , during its passage it is momentarily a free 
electron 

If, when light shines on silver bromide, there is no 
escape for the bromine set free (this condition holds 
when silver bromide is fused between quartz plates), 
then no permanent ohange in the substance can take 
placo, and whatever exposure the salt may be given 
it will be m precisely the same state after the exposure 
as it was before But even if there is no actual 
decomposition, the mechanism of transfer of valency 
electrons still takes place when tho silver bromide is 
exposed, only in this case there is an equilibrium 
existing between the rate of their liberation from the 
bromine ions and the rate at which they go back 
again It is these liberated valency electrons which 
cause the photo conductivity effect 
Thus the photo conductivity effect in layers of 
silver bromide made under conditions such that the 
bromine cannot escape is simply an expression of 
the primary photographio prooess, isolated completely 
from all secondary chemical processes Since the 
primary process is the part chiefly concerned with 
the absorption of light, this explains completely why 
the spectral sensitivity of the photo conductivity 
effect in silver bromide is so similar to that of the 

1 Communication No 72 from tho BritUh Photographic B*oe*rch 
AwocUtkm lAboratoric* 
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finished silver bromide emulsion, as the previous 
communication showed 

If these photo currents are simply due to the 
liberation of valenoy electrons, as in the photographio 
process, then, since we know that the latter can occur 
in an extremely short time, it is to be expected that 
these currents will start to flow almost instantaneously 
with the illumination of the silver bromide 

If a melt of fused silvor bromide containing elec 
trodes oonneotod m circuit with a source of E M F 
and a current measuring instrument be illuminated, 
very complicated effects will in general be observed , 
indeed, sometimes a strong negative effect (» e 
decrease of current on illumination) is the result 
The causes of these complications cannot be discussed 
here, but one of the chief difficulties, now overcome, 
has been to isolate tho almost instantaneous electron 
liberation from all complications, such, for example. 



as those which occur at the electrodes The latter 
may be eliminated by using silver electrodes and 
shielding them from tho light 

A word of explanation is necessary in connexion 
with the accompanying photographs (Fig 1), the 
object of which is to show how nearly instantaneous 
is the photo current, due to liberated valency electrons, 
when isolated from all other effeots A source of 
light was arranged so that a beam passed through 
a thin layer of silver bromide fused in Detween quartz 
plates and then fell on one half of a slit, lishind 
which was a moving kinematograph film Electrodes 
m the solidified layer of bromide were connected 
to a valve amplifier which magnified the photo 
current about one hundred thousand times, and was 
connected to an Einthoven string galvanometer 
The image of the string was focused on the other 
half of the moving film, along which tuning marks 
were produced at intervals of 0 01 second Thus the 
moment of illumination of the silver bromide was 
registered by the photographic impression on one 
half of the film (the lower half m the figures), whilgt 
the time of appearance of the photo current as given 
by the galvanometer deflection could be read off 
from tho other half 

The film shows that the photo current starts within 
about 0 001 second of the illumination and is com 
pletely established within 0 03 second Since this is 
approximately the lag of the galvanometer m the 
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valve circuit used, the probability is that the effect 
reaches its final value very rauoh quioker than this, 
and there seems no reason to doubt that it starts 
instantaneously with the illumination as in the true 
photooleotrio effect 

Incidentally, the film is an illustration of a single 
beam of light producing only the primary part of the 
photographio process in one layer of silver bromide 
and the whole photographio process (primary + 
secondary, giving latent image) in another layer, 
» t m the emulsion on the film 

We have further observed these photo currents 
with an intensity of ultra violet light which was so 
small that it only just produced a developable effect 
on a plate of H and 1) speed 550 in 1/25 second, 
i e the effect is observable m the region of normal 
photographio intensities F C Toy 

G 13 Harrison 
Physics Department, 

British Photographic Research Association, 

30 Russell bquare, W C 1 


Electron Reflection from Cobalt, and Electron 
Waves 

Measurements by a number of observers of the 
velooity distribution of the electrons leaving the 
surface of a metal under bombardment by a beam of 
electrons of known velocity, have shown that a part 
of the secondary electrons have the primary velocity, 
the rest having, in general, a lower velocity No 
attempt appears to have been made to resolve the 
secondary emission into its two components when 
the secondary emission is studied as a function of the 
velocity of the primary electrons Tins is a pre 
liminary account of the results of such an experiment 
Previous work (Davis, Proc Nat Acad Am , 14 , 
p 460 , 1928) has shown that the total secondary 
emission from cobalt, when plotted against the 
primary velocity, exhibits a numoor of sharp maxima 
and minima extending over an unusually large range 
of voltages This fact made it soom an ideal subject 
for the present type of investigation 

The procedure was to measure the total secondary 
emission (including both groups of secondaries) and 
then to apply such a retarding potential that only 
those eloctrons having within a few volts of the 
energy of the primary electrons could reach the 
collector The difference between the two values so 
obtained for each primary velocity should give the 
magnitude of the group having the lower range of 
velocities The results of the experiment are shown 
in Fig 1 Here tho ratio of secondary to primary 
ourrents as ordinates is plotted against the observed 
accelerating potentials Curve A shows the total 
secondary emission Curve B represents the ‘ re 
fleeted ’ electrons (those electrons leaving tho target 
with velocities within two equivalent volts of the 
primary velooity), and curve C, the difference betwoen 
corresponding ordinates of A and B, shows the 
behaviour of the low velocity group It appears 
that, for cobalt at least, the important maxima of the 
total secondary emission curve may be attributed to 
the 1 reflected T electrons 

The critical dependence of the number of 1 re 
fleeted ’ electrons upon the primary velooity provokes 
speculation as to the nature of the phenomenon A 
number of unsuccessful attempts to conneot the 
maxima in secondary emission curves with atomic 
characteristics having been made in the past, it seems 
possible that a more fruitful line of reasoning might 
be one analogous to that used so successfully by 
Davisson and Germer (Phys Rev , 30, 706 , 1928) in 
explaining the reflection of electrons at the face of 
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a single crystal of mckel The observations being 
reported on were made with a polycrystallme cobalt 
target rather than a single crystal Henoe electrons 
might be expected to suffer diffraction at its surface 
m a manner similar to the diffraction of X rays m 
the so called ‘ powder ’ method In this case the 
Bragg formula 

>iA =■ 2d cos 0 

should be satisfied, where n is the ordor of the diffrac 
tion beam, \ the de Broglie wave length 



of the electrons, d tho spacing of the diffracting 
planes, 29 the angle between inc ident and diffracted 
beam, and V the velocity of the incident eloctrons m 
equivalent volts 

The longest wave length winch oan be diffracted 

by a set of planes with a sparing d will be X 2d 

From the geometry of tho apparatus it follows that. 



in order to reach the receiver, secondary electrons 
must leave the target at an angle with the normal 
not greater than 60° Applying the Bragg formula 
within this angular range to the most important setM 
of planes known for oobalt in the hexagonal close 
packed form, it is possible to compute ranges of 
electron velocities, or bands on the wave length scale, 
which should bo sent back into the receiving cylinder 
by constructive reflection Those bands are shown 
in the figure, their relative intensity having been taken 
as the known relative intensities of the corresponding 
X ray reflections 

It will be seen that by this simple and obviously 
only approximate procedure, a fair correspondent e 
is obtained betwoen three groups of bands and the 
most prominent maxima of the secondary electron 
ourve The degree of correspondence shown was 
obtained by shifting the observed ourve to the nght 
by a matter of 4 to 5 volts, which is juBt about the 
observed thermionic work function of cobalt It 
should be pointed out that suoh a small shift is not 
in agreement with Davisson and Germer’s adjustment 
of their own observations, they having found that an 
assumed surface potential of about 18 volts was the 
most satisfactory 

Bethe has derived approximately the same large 
value from theoretioal considerations In spite of 
this difference, it seems worth while directing attention 
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to what can be done in the wav of accounting for 
secondary electron maxima of cobalt on the basis of 
electron waves Attempts to correlate, in a similar 
way, the maxima observed with other metals are 
now being made Myhi N Davis 

Laboratory of Physios, 

University of Wisconsin, 

Madison, Wisconsin 


Temperatures of Positive Ions In a Uniformly 
Ionised Gas 

A gas through which a current is passing may be 
considered as a mixture of three gases — neutral mole 
oules, electrons, and positive ions In regions of 
relatively small field and space oharge, each of theee 
gases will show an approximate Maxwellian distribu 
tion of energies among the particles, that is, will be 
in temperature equilibrium within itself, but each gas 
will have a different temperature Even at gas pres- 
sures so high as a millimetre of mercury, and in an 
almost field free space, the temperature of the positive 
ions will be very much higher than the temperature 
of the neutral molecules with which they are oontinu 
ally colliding The only available source of energy of 
random motion appears to be the electron gas, which 
is at a still higher temperature L H Thomas ( Proc 
Royal Soc , A, 121, 404 , 1928) derives formulas for 
the interchange of energy between particles inter 
acting according to the inverse square law and uses 
them to explain the rapidity with which a Maxwellian 
distribution of velocities is set up within an electron 
gas They may also be used to calculate the tempera 
ture of the positive ions from the temperature of elec 
trons and the pressure of the gas in a field free space 

For comparison With the calculations, data of mine 
on the width of lines emitted from the negative glow 
of tho helium arc will be used (Phye Rev , 32, 918 , 
1928) The following assumptions form the basis of 
the calculations 

1 The positive ions acquire energy solely from the 
energy of random motion of the electrons 

2 They lose energy by collision with the molecules 
of neutral helium at a rate which may be calculated 
from kinetic theory 

The rate at which the positive ions acquire energy 
from the electrons is calculated from formulse (4 22) 
and (4 23) of Thomas’s paper, assuming all the 
electrons to have the most probable velocity and 
neglecting the velocity of the positive ions In 
calculating the loss of energy to the neutral molecules, 
the latter are taken as stationary and the radius 
of tho ion is takeD from the Bohr theory of the 
helium ion Equating the rate of gain to the rate of 
loss gives the calculated temperature As the pres 
suite were very roughly measured and the ion tempera 
fcures are subject to considerable uncertainty, the data 
do not warrant making a more exact calculation The 
comparison is given in Table I 
Table I 


Electron 

Electron 
Density 
(Electron*/o o ) 

On 

(nun of 
Mercury) 

Ion Temp 
Otic 
(Volt*) 

lonTemp 

(Volt.) 

0 06 

0 62 

1 2 

0 87 

0 86 

3 2 x 10" 

7 6 x 10“ 

2 1 x 10*' 

3 4 x 10** 
18x10" 

1 1 

06 

04 

04 

028 

0 12 
o-n 

014 

022 

0-20 

0 07 
010 

0 14 

0 10 
014 


That the calculated values are consistently high, may 
be due to neglecting the shielding effect of the gas On 
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the interaction of the charged particles or to taking 
too small a radius for the helium ion The agreement 
is within the error of calculation and measurement 
It is interesting that even the order of magnitude is 
correct, as all direct measurements of interaction 
between positive ions and gas molecules give values 
whioh differ from those oaloulated from the kinetic 
theory Harnwell (Phya Rev , 31, 634 , 1928], for 
example, found that the loss of energy of alkali ions 
of high velocities passing through helium was only a 
few per cent of that expected Ramsauer and Beeck 
( Ann der Phystk, 87, 1 , 1928) made measurements 
on the same ions which extended to velocities so low 
as one volt, and found that the effective radii of inter 
action were always larger than the predicted radii and 
increased rapidly as the velocity decreased The 
radius of the helium ion is so small compared to the 
radius of the helium atom that doubling or tripling 
it would have only a small effect on the calculated 
temperatures of Table I Interesting results of the 
calculation are that the ion temperature should 
increase with decreasing electron temperature and 
increase with increasing electron concentration The 
range of variation of electron density and temperature 
in these experiments is too small to test these con 
elusions 

Jane M Dkwkv 
(National Research Fellow) 
Palmer Physical Laboratory, 

Princeton University, 

Princeton, N J , Apnl 5 


Selenium and Cathode Raya 

In the course of some experiments upon the light 
sensitive properties of selenium, evidence has been 
obtained by me of what appears to bo a direct aotion 
of cathode rays upon tho grey crystalline form of that 
substanoe 

The cell was prepared by condensing vapour of 
heated selenium upon a gold grid It was placed m 
a glass tube whioh could Ire exhausted and so arranged 
that a penoil of cathode rays fell upon the crystals 
after passing through the openings in an earth- 
connected metal gauze tube which completely sur 
rounded the cell The cell itself was also connected 
to earth 

Precautions were taken to absorb all mercury 
vapour that might otherwise have diffused from the 
pump into the exhausted vessel and provision was 
also made for the elimination of moisture 

A simple plan was devised to detect the effect, if 
any, of the slight luminosity due to fluorescence that 
appeared when the discharge occurred, and a series 
of control experiments were made with all conditions 
similar except that a plain gold gnd without aelemum 
was placed within the earthed gauze screen 

The anode was sealed into a side tube behind the 
cathode and at a distance of about one inch from it 
It was found that, although the selenium cell used 
was markedly sensitive to light, no appreciable effect 
whatever was produced by the slight luminosity of 
the tube due to fluorescence either of the walls or 
of the glass strip upon which the selenium was de 
posited 

When the cell was exposed to oathode rays, however, 
a rapid diminution of resistance occurred which could 
be widely varied by deviating the rays with a magnet 
The cell exhibited many of the effects observed 
when light was shone upon it but the lag was less 
Its resistance somewhat increased at first, due 
to the bombardment, so that the ‘ dark current ’ 
was reduced This effect was not permanent, but 
S 2 
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frequently resulted in an unusual rise of the ‘ dark 
current ’ value after the discharge had ceased 

It is improbable that the marked aotion of the 
cathode rays can be attributable to the production 
of X rays in the selenium, because in that oase the 
decrease of resistance and recovery would have been 
far lees and taken place muoh more slowly 

Experiments made by enclosing the cell in an 
earth connected brass tube provided with an alu 
minium window 3/1000 inoh thiok looking towards 
the cathode, but through which the cathode rays 
could not penetrate, produced a very slight and 
gradual decrease of resistance , this and the slow 
increase on cessation of the discharge are typical 
of the action of X rays upon selenium In this 
case the X rays were generated at the aluminium 
window 

Under these conditions, and with a P D of 00 volts 
across the cell, the reading of the microammoter rose 
slowly 10 microamperes, whereas on replacing the 
aluminium window bv one of metal gauze the deflection 
suddenly increased to 260 microamperes and fell 
rapidly, with a slight lag, before returning to the 
‘ dark current ’ value, when the cathode rays were 
momentarily allowed to impinge upon the selenium 
The alternate spark gap at the mduotion coil was 
two mohes, and the only luminosity appearing in the 
tube was that due to fluorescence 

C E S Phillips 

Castle House, 

Shooter’s Hill, S E 18 
April 22 


Deposition and Surface Tension 

The publication of a lengthy study of related 
phenomena by L K Luoe ( Ann de Phya , February 
1929, pp 167 267) prompted this preliminary report 
of similar results found b> the same as well as other 
methods during the last two years, under the direction 
of Prof Gerlaoh, in Tiibingen 

Iodine deposits resulting from directional molecular 
rays, as in the Dunoyer experiments (C T R , 162, 692 
694, 1911), showed that those of a homogeneous 
nature are only possible on smooth, clean, perfectly 
annealed surfaces On a surface, which was etched, 
rubbed, or scratched in any particular portion, orystal 
nuolei started growing immediately A long series 
of experiments on glass and silver surfaces of various 
convex and concave curvatures, showed that de 
position and chemical attack are a function of the 
curvature, cold working , or, in short, a function 
of the surface tension of the underlying surface 
Reboul’s early work (C R , 186, p 1227, 1912, and 
166, p 1376 , 1913) on the cheimoal attack of silver 
rods of different curvatures, as well as Luce's later 
work, give functional curves wluch are not unlike 
those obtained in Tiibingen 
That the factors of adsorption and diffusion play 
a part in these experiments, as Luce remarks in his 
work, we find very probable Adsorption experiments 
on glass surfaces of known curvature earned out on 
a long senes of glass tubing, and on plane glass of 
different varieties, show similar functional relations 
to the results for deposition and reaction Such thin 
layers oan be weighed with a nnorobalance For 
plane and slightly curved surfaces the sorption layer 
does not exceed monomoleoular thickness, whioh 

K m with the theory of Langmuir (Zt f Elektro 
xe, 26 , p 197 , 1920), but with increasing 
curvature the adsorbed layer increases In capillaries 
0 8 mm in diameter and less, the adsorbed layer is 
of the order of Beven molecules in thickness Where 
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ohemioal attack plays the primary r61e, diffusion is 
of greater importance Experiments on single crystals 
of silver are being carried on, and it is hoped that they 
will throw light on the nature of diffusion 

J Woles 

Physikalisohes Institut, 

Tubingen 


Invisible Oxide Films on Metals 

In his letter m Nature of April 13, page 609, 
Dr F H Constable adduces interesting evidenoe 
bearing upon the formation of invisible oxide films on 
oopper at room temperatures In fairness to Dr W 
H J Vernon, whose researches m this field sue not 
mentioned by Dr Constable, it should be stated that, 
working in my laboratories under the auspioes of the 
British Non Ferrous Metak Research Association, he 
demonstrated the formation of invisible oxide films on 
oopper, and studied their inhibiting effect on tarnish 

Vernon’s results were communicated to the 
Atmospheric Corrosion Research Committee in 1923 
though they were not published until three years later 
(Journal of the Chemical Society, p 2273 , 1926) In 
visible protective films were obtained by exposure to 
air at room temperatures, while at higher temperatures 
(from 60° C upwards) certain quantitative relation 
ships were established A cntioa] thiokness of film 
was recognised, within the tnvtatUe range, below which 
protection was no longer afforded , it was concluded 
that this corresponded with the uiut lattice of cuprous 
oxide Later (Transactions of the Faraday Society, 23, 
113 , 1927) it was shown by the same worker that 
under favourable conditions, invisible protective oxide 
films are also produced at room temperatures upon 
lead and iron 

It is interesting to note that some of Dr Vernon’s 
earlier conclusions are oonflrfned bv tho spectre 

S hotometnc methods employed by Dr Constable 
toreover, it is satisfactory that there is now general 
agreement as to the part played by the direct oxida 
tion of metals at ordinary temperatures, about which 
only a few >ears ago differences of opinion existed 
H (’ H Carpenter 

Royal Sohool of Mines, 

South Kensington, 

S W 7 


Skull Thickness 

With reference to Mr Wilfred Trotter’s paper, 
published in Nature of April 0, the following quota 
tions from Herodotus (Isaac Taylor's translation) 
may be of interest 

‘ ‘ A remarkable Fact was pointed out to me by the 
People who live on the Spot where this Battle took 
Place The bones of the slain being heaped apart — 
the Persians lying by themselves as they fell in their 
Ranks, and the Egyptians separately also , — the 
skulls of the Persians are so weak, that you may, if 
you please, break them in, by throwing a Pebble , 
while those of the Egyptians are so strong, that you 
scarcely produce a Fracture by dashing a stone at 
them ” — - I observed also a similar appearance on the 
Field at Papremis, where lay those slain by Inarus, 
the Lybian, under Aohaemenes, son of Darius.’’ 

H M Martin 

26 Additcombe Road, 

Croydon 
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The Volta Temple at Como 

I N the year 1899 the centenary of the discovery of the four corners, is a pedestal bght faoed by a 
of the voltaic pile was celebrated in Como, griffin The main floor of the temple is approached 
Volta's native city, by a joint International by two wide lateral staircases, and the doorway 
Electrical Exhibition and a National Exhibition has, on either side, recessed statues representing 
of Silk Products On the morning of July 8, fire Faith and Scienoe 

broke out in the Exhibition, and the buildings and Within, the recesses between the central oourt 
their contents, moludrag the precious collection of and the outer walls of the building contain glazed 
Volta relics, were almost entirely destroyed within cases in which are arranged both the fragment- 
the short space of forty minutes ary remains of the instruments rescued from the 

Of the instruments constructed and used by fire and the reproductions of the originals The 
Volta in his epoch making experiments, only a few court contains a bust of Volta on a tall oolumn 
damaged fragments were recovered By a fortunate and an ornamental bronze tnpod presented by 
chance, Volta’s documents were not being exhi the University of Pavia, where Volta served for 

bited, as the Royal Institute of Lombardy had several deoades as professor and rector 

refused to allow A marble 



futility of the the gallery are 

attempt, secretly, by one of Como’s citizens, sixteen plaqueB giving the most significant dates in 

Francesco Somaim, with the help of a small band Volta’s life, and four bas reliefs representing him 

of earnest coadjutors, and in due course was teaching at the University of Pavia, demonstrating 
successfully accomplished No pains were spared his pile to Bonaparte at Pans, receiving tho Emperor 
and no document or drawing bearing on the sub- Napoleon in Pavia, and prophesying, as he leaves 
jeot was left unstudied, so that the resemblance the church at Lazzate, telephonic communication 
of the reproductions to the original instruments is The mosaic paving of the circular hall and of the 
as close as it is humanly possible to make it surrounding recesses is ornamented with marble, 
Besides having this work done and bearing the onyx, and alabaster, and the framework of the 

cost thereof, Somaim has, also at his own expense, glazed cases m which the exhibits are .arranged is 

erected the sumptuous Volta Temple, m whioh the of iron or bronze coated with green patina so as to 
whole of the relics, including Volta’s records, the resemble ancient bronzes 

national edition of Volta’s works, etc , are now The skeleton of the building, including the 
housed foundations, is of reinforced ooncrete, the external 

This temple was designed by Frigeno, and is ornamentation being chiefly of Aunsina stone and 
situated dose to the shore of the lake It is of the internal of Musso marble, Viggih stone, and 
incombustible material throughout, and is in the stuoco The structure measures about 20 metres 
neoc lassie style, consisting essentially of a circular wide by 26 deep, and the height to the apex of the 
court or hall of ceremonies, surmounted by a cupola Is more than 21 metres The building was 
hemispherical cupola whioh admits a soft light to commenced m November 1926 and was completed 
tiie interior On the roof of the building, at each by May 1927 
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First among the instruments invented by Volta I 
cornea the electrophorus (1775), which followed as 
a natural consequence of the views expressed m | 
his disserta 
tion “ De vi 
attraotiva ignis 
eleotnci ac 
phenomenis 
independenti 
bus,’’ published 
in 1769 In 
the three years 
subsequent to 
the appearance 
of the electro 
phorus, Volta 
studied, both 
theoretically 
and expen 
mentally, the 
influence of the 
form on the 
electrical oapa 
city of a oon 
ductor and ela- 
borated the > 
conception of 
tension or elec- 
trical potential 
These consider '*■'*' 2— interior 01 

ations formed 

the starting point of a thorough investigation into 
the action of atmospheric electricity, this leading 
to the invention of the condenser, which is also 
numbered among the exhibits While developing his 
ideas concerning electric meteorology and the origin 
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of atmospheric electricity, Volta devised the very 
sensitive straw micro-electrometere and the electro- 
static balance, reproductions of these being among 
the apparatus 
| shown The 

various forms 
of voltaic pile 
I assembled by 

the inventor 
I from suoh or- 

I din ary house- 

I hold articles as 

I spoons, and 

I water - vessels 

from bird- 
cages, are also 
included 

The temple 
has been placed 
in the charge 
of Prof Felice 
Scolan, in con- 
junction with 
the Royal 
Lombardy In- 
stitute, and has 
been gener- 
ously provided, 
also by So- 

tiw Volt* Temple maim, with an 

endowment 

fund of 500,000 lire, the income from which is to 
furnish annual prizes of 5000 lire each, to be 
awarded to distinguished students of Como or of 
the canton of Ticino desirous of prosecuting studies 
m electrical subjects 


Physics in Relation to Oil Finding 1 
By Prof A O Ranking 


and location of minerals buned under the ground indications, the measurement of which may pro- 
Tins is a fact of considerable economic importance, vide valuable information regarding sub-surface 
having regard to the very great and wasteful structure 

expense of indiscriminate boring Even the most It is important to emphasise at the outset that 
careful geologioal survey often fails to fix with there us no question of physios being employed to 
sufficient accuracy the points at which drilling is the exclusion of geology At the best the problems 
likely to be successful Here, properly applied, to be solved are extremely difficult, and the olosest 
physios may make its contribution to enhance the possible co operation between the two soiences is 


probability of success 

We are not now concerned with the divining rod 
and similar devices — similar, at any rate, in the 
respect that they can only be operated by persons 
specially endowed with certain obscure faculties 


essential This allianoe is implied in the term 
‘ geophysios,’ and for the successful development 


respect that they can only be operated by persons quately trained both m phyBics and geology are 
specially endowed with certain obscure faculties tne ideal personnel Physios alone cannot solve 
Sometimes the devices are dressed up to have the problems of underground structure, whatever may 
appearance of physioal apparatus, and the methods be the efficiency or the method employed, for the 


Sometimes the devices are dressed up to have the problems of underground structure, whatever may 
appearance of physioal apparatus, and the methods be the efficiency or the method employed, for the 
ue called geophysical , but all have this in common unknown factors are far too numerous for a unique 
— that they are not capable of being independently solution to be possible The geologist must first 
cheeked, and for that reason may safely be ruled indicate the kind of underground structure which 
out of senous consideration We are dealing with is sought, and all the probable conditions- under 
, a w the region to be surveyed, before the physioist oan 

mWSfc 0 ' two leotum ^ lM<JtuU00 on even aecide whether any available phjStol method 
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has a reasonable chance of being 'applied with suc- 
cess Often, owing either to the absence of surface 
indication* of a geological character, or to such 
indications being misleading because of ' non 
confonnability ’ of superincumbent strata, the 
geologist is unable to locate with precision the 
structures he is seeking It is in such circumstances 
that physios has been able to join forces and help 
to define underground conditions more exactly 
With particular reference to the occurrence of 
mineral oil, geology provides the information that 
it is usually associated with salt-domes or anti 
clines, buried more or less deeply below the earth’s 
surface A typical salt dome, of which there are 
numerous examples in Texas, is a sort of under 
ground plateau of rock salt, sometimes with a 
relatively thin covering of anhydrite, called cap 
rock, the whole being below an overburden of sands 
and clays The superficial area of the roughly 
circular top of the dome may be several square 
miles, and its depth may vary from a few hundred 
to several thousand feet Oil may be located 
sometimes at the top of the dome, and sometimes 
at various levels down its flanks The earth’s 
surface above and around the dome is usually very 
fiat, and there is little in the way of reliable 
geological indications to determine their positions 
On the other hand, limestone anticlines, such as 
occur in south-west Persia, are blunt limestone 
ridges, perhaps several miles in length ahd relatively 
narrow, covered, too, with a thm layer of cap rock, 
underlymg a mixture of alluvium, sand Btones, 
marls, gypsum, and salt In the upper part of the 
anticline, just below the oap rock, natural gas may 
be found , farther down the flanks occurs the crude 
oil with much gas in solution, and still farther down 
the flanks salt water Unlike the conditions relat 
mg to salt-domes, however, surface evidence of 
folding structure is abundant, the general direc 
tion of the strike being unmistakable But, un 
fortunately, owing apparently to the plasticity of 
the overburden, these geological indications leave 
in considerable uncertainty the positions of the 
summits of the anticlines 

Here, then, is the problem of oil finding from the 
point of view of physics It is to locate, within 
regions already roughly delimited by geological 
considerations, the position and extent of salt 
dome apd limestone anticlines Thus the search 
is not for the oil itself, but for the structures with 
which it! is oommonly associated It u true that 
some claims have been made of locating oil as such 
by a method depending on its electrical conduct 
mty, but this is very doubtful, and on theoretical 
grounds the method is distinctly unpromising To 
find the oil itself is not asked of the geophysicist , 
if he can locate the salt dome or the anticline with 
enough precision, it willalways be worth while to drill 
The phyBioist thus has to consider what proper- 
ties of these structures are likely to provide surtaoe 
indications capable of physical measurement and 
interpretation. Caution is neoessary in this re 
spect, having regard to the unfortunate tendency 
to generalise geophysical methods Thss^ have 
been enumerated in. Prof Eve's interesting article 
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in Nature last year* Although various olaims 
hav e been made, there exists no oonvinomg evidenoe 
that magnetic and electrical surveys have assisted 
materially m the location of the structures under 
discussion Moreover, the magnetic susceptibilities 
and electrical conductivities of salt and limestone 
differ insufficiently from those of the surrounding 
materials to give on theoretical grounds any real 
expectation of successful application The only 
physical properties which have hitherto without 
doubt provided means of discrimination are the 
differences of density and elasticity as between 
the salt or limestone on one hand, and the super 
incumbent material on the other 

Remarkable success has been achieved by 
measuring local variations of gravity which depend 
directly on the differences of density of sub surface 
materials The approximate relative densities of 
salt and clay, for example, are 2 1 and 2 4, and of 
the cap-rock over a salt dome 2 9 Small though 
these differences are, the elegant and amazingly 
sensitive E&tvoe torsion balance has been proved 
capable of measuring the corresponding gravita- 
tional effects m the neighbourhood of numerous 
salt domes in Texas and elsewhere, thereby locating 
and defining the limits of such (topes, some of them 
deeply buried below the surface For a lucid 
account of this beautiful instrument the reader 
may be referred to papers by Capt Shaw and Mr 
Lancaster Jones * 

The mam purpose of this article is to give an 
account of a relatively new and less well known 
successful method of locating structures likely to 
be oil bearing, known as the seismic method This 
method can be applied even in rough country, 
like that in the Persian oil fields, where gravity 
measurements are too much distorted by surface 
effects to give reliable indications of underground 
conditions It depends not only on the relative 
densities but also on the relative elasticities of the 
rocks encountered, or, what amounts to the same 
thing, the speeds of propagation of longitudinal 
mechanical disturbances in these media In the 
salt dome structures of Texas, these velocities differ 
considerably, being about 5300 metres per second 
for the Balt, and about 2000 metres per second for 
the clay and sand overlying the dome For the 
limestone structures of Persia the difference is not 
so marked, the approximate figures being 4700 
metres per second m the limestone and 3700 metres 
per second in the overburden 

One may perhaps digress for a moment to con- 
sider the possibility of using direct reflection from 
a clay salt interface as a means of determining its 
depth If a device similar to the remarkable 
depth sounding machine 4 which has been so sue 
oessful at sea could be used, the great advantage 
would accrue that the measurement of the time 
taken for the sound to go down to the interface 
and return by normal reflection would enable the 
local depth to be estimated But the method is not 
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suooeesful in practice, not because of the failure of 
the interface to reflect, the reflecting power being 
reasonably great, but because of the enormous 
damping of vibrations of audible frequency in the 
Upper layers of the earth Trials with an Ad- 
miralty echo sounding machine have actually been 
made In Persia, but the sounds from the hammer 
proved much too feeble to be heard through the 
ground on the microphone at any useful distance 
It is significant also of the poor transmitting power 
of the ground that the explosion of several hundred 
pounds of gelignite at half a mile distance was not 
audible through it as a medium, although it could 
be heard, of course, very loudly through the air 

We are thus faced with the position that great 
disturbances of the earth’s surface, conveniently m 
the nature of explosions, are necessary effectively 
to penetrate to the depths at which oil bearing 
structures are frequently found Also that a 
seismograph, which will record vibrations of low 
inaudible frequency, is preferable to the micro 
phone on account of the smaller damping of suoh 
vibrations This at once rules out the direct 
determmation of depth, previously suggested, for a 
sensitive seismograph obviously cannot be operated 
in the same position as a large explosion which 
excites the initial disturbance The recording 
must be done at a safe ' distance and the depths 
of the interface at points other than those irmnedi 
ately below the explosion become involved, thus 
complicating the problem by the change from one 
to two dimensions 

The necessity for using an explosion involves a 
new difficulty on acoount of the appreciable time 
the consequent disturbance of the earth lasts In 
all oases the reflected disturbance reaches the 
seismograph later than that travelling direct near 
the surface, since its path is longer Moreover, it 
is usually small in comparison with the direct 
waves, and the offects of the latter upon the 
seismograph at practicable distances last consider 
ably longer than the difference of tunes of trans 
mission Consequently the reflected effect becomes 
so much obscured by the larger direct effect as to 
be unrecognisable The solution to this difficulty 
lies in the existence in practice of another dis 
turbanco associated with the lower (higher velocity) 
medium, but distinct from the reflected disturbance, 
which may, at a sufficient distance from the ex 
plosion, reach the seismograph first Although 
small, its tune of arrival can be readily recognised, 
since it makes its. record on the seismograph before 
the latter becomes violently disturbed by the direct 
waves- That is the essence of the success of the 
seismic method of revealing underground structure 

The phenomenon with which we are dealing is 
the same as that which has recently been recog- 
nised as operative in natural earthquakes Even 
in near earthquakes, where the curvature of the 
earth plays no important part, the records of 
seismographs show preliminary displacements which 
apparently correspond to rays ’ from the earth- 
quake souroe which pass from an upper stratum (of 
low propagation velocity) at the critical angle into 
a lower stratum (of higher propagation velocity), 
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run parallel to the interface and eventually emerge 
again at the critical angle to reach the seismograph 
on the surfaoe This is, of course, an * optical 
path ’ of an extreme character aooording to the 
ordinary laws of refraction, but since the initial 
incidence is at the cntioal angle, total reflection 
would occur according to the same laws, and no 
energy at all would be associated with the path in, 
question Dr Jeffreys 1 has, however, shown that 
if the problem be treated as one of diffraction 
instead of simple refraction, the rather curious 
result emerges that a finite fraction of the initial 
energy may be expected to reaoh the seismograph 
(as is m fact found m practice) at a tune which is 
the same as that obtained by oonsidenng the 
extreme optical path above described This 
applies to longitudinal disturbances There are in 
solids, of course, transverse disturbances as well, 
but these travel more slowly, and need not concern 
us here, since, as has been already stressed, the 
question is one of first arrivals 
Prof Mmtrop was the first to recognise the 
applicability of this phenomenon to the smaller 
scale problem of the relatively shallow formations 
in the earth, using artificial explosions instead of 
natural earthquakes As a result he has initiated 
a practical system which has been widely and 
successfully used to determine the depths of such 
formations To make the method clear, we may 
take the simple case of two superposed horizontal 
strata (Fig 1) in which the velocities of com- 



pres8ional waves are V 1 and V t the latter corre- 
sponding to the lower medium and being (neces 
sanly) greater than F, If an explosion is caused 
at 0 and a recording seismograph is located at A , 
throe distinct disturbances reach the seismograph 
One goes direct from O to A (We are qpglecting 
here the small curvatures which may wise from 
gradual variation of velocity with depth ) Another 
is reflected at D and arrives at A necessarily later 
than the former, its path being longer The re 
maining disturbance arrives at A at a time corre- 
sponding to the equivalent path OBCA, OB and 
AC each making tne cntioal angle d,-sin- l Fj/V # 
with the normal In the part BC the speed is the 
higher velocity F„ and it ib evident that if OA is 
great enough the total tune occupied in trans- 
mission may be equal to or even less than that for 
the direct path OA, which is wholly in the lower 
velocity medium If so, its small effect will be 
recognisable on the seismogram in spite of the 
large disturbance which follows afterwards 
(To be continued ) 
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Centenary of the Zoological Society of London 


T HE annual gathering of the Zoological Society 
of London to receive the Council's report 
was held on Monday last, April 29, at the meet- 
ing room in the Gardens at Regent’s Park The 
occasion signalised the centenary of establishment 
of the Society by Royal Charter in 1829 Following 
this oomphance with precedent and duty, a cen- 
tenary celebration, extended and exceptional m 
character, took place in the Great Hall of University 
College, the Duke of Bedford, the Society’s president, 
occupying the chair In the evening a private com 

S ilimentary dinner was held elsewhere, at which 
oreign and official guests were present, including 
the Prince of Wales 

The Zoological Society itself, as an organised body 
carrying diverse and onerous responsibilities, has 
deserved well in endeavour during its centenarian 
existence , its gardens, moreover, as a prime and 
essential feature of the original scheme, have long 
constituted a household word inseparable from 
national thought and concern But the story of 
initiation of effort is somewhat older than the 
century implied by the charter date, 1829, and is 
comparable, we think, with the early beginnings of 
other scientific societies which sprang up at the 
threshold of the Viotonan era There were in 
fluenoes tending towards corporate association, 
such as British exploratory activity, the arrival of 
natural history specimens, and new views attaching 
to zoological studies The Linnean Society, in 
stituted in 1788, could not, as time went on, fully 
satisfy the requirements of zoology In such 
circumstances, a group of members of that body 
conceived the idea, in 1822, of establishing a 
Zoological Club, the object of which should be 
“ the study of zoology and comparative anatomy 
in all their branches, and more especially as they 
relate to the animals indigenous to Great Britain 
and Ireland ” The meetings were held m Soho 
Square, at the former residence of Sir Joseph Banks 
(who had died in 1820) and home of the Linnean 
Society 

The Club accomplished much important work 
before its dissolution m 1829 Engaged in the 
advancement and recognition of zoology, the mem 
here were mutually cognisant of the outstanding 
achievements of Sir Stamford Raffles, the dis 
tinguiahed British colonial governor in Eastern 
lands, and of the unique and extensive zoological 
collections he had brought together On returning 
permanently to England m 1824, Sir Stamford 
suggested to Sir Humphry Davy, the president of 
the Royal Society, a plan for the formation of a 
zoological society which should combine with the 
pursuit of soience the introduction and domestioa 
tion of such quadrupeds, birds, and fishes as might 
be most likely to prove useful for agricultural and 
domestic purposes 

Early in 1825 a circular announcement was made 
of a proposal to establish a society the object of 
which would be to attempt the introduction of new 
races of quadrupeds, birds, or fishes, applicable to 
purposes of utility, either “in our farm yards, 
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gardens, woods, waters, lakes, or rivers and to 
connect with this object a general zoological 
collection of prepared specimens ” The name of 
Sir Stamford Raffles occurs in this circular, as well 
as, it is interesting to note, that of the Duke of 
Bedford Writing round about this date to his 
cousin, Sir Stamford says “ 1 am much interested 
at present in establishing n grand zoological 
collection in the metropolis Sir Humphry 
Davy and myiself are the projectors, and while he 
looks more to the practical and immediate utility 
to the country gentlemen, my attention is more 
directed to the scientific department , it is 
further expected we may go far beyond the Jardin 
des Plantes at Paris ” Here, adverting again to 
the members of the Zoological Club it was after- 
wards (1829) put on record that it was in the 
impulse originally given by their exertions to 
the propagation of science more particularly by 
laying the foundation of the Zoological Society, 
that their agency could be traced m principles and 
obiectn 

The scheme outlined briefly above, wide in its 
interests, and to be regulated by laws drawn up 
with the concurrence of the members, met with a 
cordial reception, and by this time (1826) Sir 
Stamford Raffles was an active, and in all probability 
dominant, personality in the difficult procedure of 
inauguration Wisely, the decision was taken to 
draft a report on the present state anti progress of 
natural history, especially zoology, with an account 
of the institutions which supplied encouragement 
on the Continent, and showing the necessity of 
some similar establishment m Great Britain Next, 
application was made to the Commissioners of 
Woods and Forests for a grant of land from the 
Crown Looking back, we may perhaps picture 
some perturbation of the official mind respecting 
so novel a proposition However, all went well, 
and finally space was allotted in the great demesne 
of Regent’s Park 

The first general meeting of the Soeietj was held 
on April 29, 1826, when Sir Stamford Raffles was 
unanimously elected president He read an intro- 
ductory address reviewing the position of zoological 
studies , detailing also the objects and plans of the 
embryo institution Soon after, there occurred, on 
Julv 5, the death from apoplexy, at the early age 
of forty five, of this notable president and man of 
affairs Sir Humphry Davy, m offering tribute, 
said of him that ‘ having lost one splendid collection 
by fire he instantly commenced the formation of 
another , and having brought this to Europe, he 
made it not private, but public property, and placed 
it entirely at the disposal of a new association for 
the promotion of zoology, of which he had been 
chosen president by acclamation ’’ The following 
year the Marquess of Lansdowne was elected to the 
presidential chair, retiring m 1831 The fellowship 
roll comprised then 2000 names In 1829 the 
crowning of effort oame m the grant of a charter 
by King George IV 

Through Imitations of space we must leave at 
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this point reference to the activities of the im 
mediately succeeding years as regards both the 
Gardens and the Society Some idea, however, of 
the achievements which had marked the close of 
the nineteenth century can be formed by a perusal 
of Mr H Sherren’s interesting volume on the 
Zoologioal Society 

The establishment enjoyed special advantages 
during the secretaryship of Dr P L Sclater, 
covering forty three years Since then the zealous 


and enterprising work of Dr P Chalmers Mitchell 
has brought the Society to its present distinctive 
and high position among the zoological societies of 
the world As regards staff, it is significant that 
two women now hold office, respectively, as curator 
of reptiles and curator of insects Recently, the 
Society has acquired Whipenade Park, on the 
borders of the Chil terns, a derelict estate, destined 
for conversion into a zoological park, open to 
visitors 


News and Views 


British chemical manufacture suite If) 13 has not 
only made rapid strides which have brought it into 
a position of commercial eminence and have kept it 
abreast of world wide development, but it has also, 
at least so far as its leaders are concerned, taken care 
to consolidate the ground gained and to prepare for 
further progress by the establishment and endowment 
of research work At a public meeting arranged by 
the British Science Guild at the Mansion House on 
April 24, an account of which appears elsewhere m 
this issue. Lord Melchett, Sir Frederick Keeble, Mr 
A B Shearer, and Mr F H Carr showed something 
of the immensity of the contnbution which ohemical 
manufacture is making, especially m Great Britain, to 
the welfare and prosperity of the people The atton 
tion of the recipients is of course distracted at the 
moment by discussions and political promises of 
employment, industrial prosperity, peaoe, and social 
service Perhaps it was fortuitous, but more probably 
inevitable, that the very same phrases wore used, 
not of ideals, but of solid accomplishments, by the 
speakers The artificial silk industry has already , 
directly or mdireotly, given employment to hundreds 
of thousands of w orkers , creating its own demand, 
it has often brought a touch of colour and beauty 
where there was little that was not drab and formless, 
and it has probably not been without influence where 
of late years a notable increase in self respect and 
self confidence has been apparent The nitrogen 
industry, in tune of war a sharp sword for wluoh 
the British Empire reached too late, has since been 
beaten into a ploughshare, which is already firmly 
harnessed to man’s ever increasing material needs, 
so that the fear of nitrogen hunger has been completely 
dissolved The drug industry has already been en 
abled in a multitude of homes to give health where 
but the spark of life remained, to free the mind from 
the assaults of the body, and to raise barriers between 
whole communities and the menace of disease 

Alt this has been made posable by basing oom. 
mercial acumen and technical slnll on a firm founda 
tion of fundamental research The chemical industry 
is a structure which must be designed elastically, m 
order that it may rest securely and continue to grow 
on a base which is not only continually extending, 
but also may at times be found deceptive in its 
agpearancc, as researchers probe more and more 
deeply into the origin and meaning of things It is 
to the credit of British industry and to that of the 
State that provision has been made for such investi- 
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gations to be carried on both in the industrial and in 
more purely academic laboratories Scientific research 
of many kinds is even more than a base , it is a frame 
whereby existing industries are kept virile and pro 
gressive, and around which may be built a new 
mdustry We cannot enter into a discussion regard 
mg the precise relation of our chemical industries to 
the various articles of political faith, but we can at 
least point out three ways in which individual or 
pohtioal action can help to maintain our industry and 
pave the way for further suooessful advances We 
hope that our fellow oitizens will never permit them 
selves to forget the vital position which modern 
chemical manufacture occupies, not only in determm 
mg the prosperity of nations, but also in alleviating 
human suffering and in increasing the comforts of 
life Further, we hope that they will use their 
influence, in whatever wav seems to them proper and 
effective, to seoure that those industries shall be 
nurtured in their infancy, fed with men and women 
of sound training, and encouraged in their growth 
Finally, although we should not contemplate with 
equanimity an entire Cabinet of ohemists, we hope 
that the experience and advice of our pioneers in 
science and the scientific foundation of industry may 
be given yet greater weight m the counsels of the 
nation 

A large and representative assembly attended the 
centenary oelebration of the Zoological Society, held 
on Monday last in the Great Hall of University 
College, London The Duke of Bedford, president of 
the Society, occupied the ohair, supported by members 
of Council and those who were designated to oonvey 
congratulations on behalf of British and foreign 
countries In his introductory remarks the president 
extended grateful thanks to the delegates who had 
come from many parts of the world to offer good 
wishes m person, and express their appreciation of the 
Society’s long continuity of effort Dr P Chalmers 
Mitchell, secretary, gave an epitome of the scientific 
work which had engaged the attention of the Society 
He emphasised that the institution was founded by 
scientific men, and that their aim was not to be merely 
exhibitors of animals and entertainers of the public 
The Society has an obligation to advance zoological 
studies and is fully mindful of it In parasitology 
much has been done of practical importance to men 
and animals An interesting summary was given by 
Dr Mitchell of the work of the prosector’s department. 
Through the publications of the Society a great body 
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of original research is carried on and encouraged , 
and he teoalled that one of the obligations is the 
maintenanoe of a standard library In physiology, 
the relations of animals to their environment, or 
response to different physiological conditions, is re 
ceiving attention m the light of modem studies in 
that field 

Sin Charles Sherrington offered felicitations on 
behalf of the Royal Society , M Charles Gravier, for 
the Pans Academy of Sciences, Zoological Society of 
France, and the Paris Museum of Natural History , 
Herr H H Dieckhoff (representing the German 
Ambassador), speaking in excellently phrased English, 
claimed that Germany has always been happy to 
assist in the Society’s pioneer work, which has brought 
rich compensations to knowledge Dr Casey Wood, 
speaking for the Smithsonian Institution, Washington, 
referred to a message just to hand from its secretary, 
Dr C G Abbott, who, he thought, represented the 
natural history institutions of his country The 
message ran “ It is my desire to extend to you the 
greetings and best wishes of our organisation overseas 
The Smithsonian Institution has had closo and pleasant 
affiliation with the Zoological Society of London It 
is my sincere wish that your Society may grow and 
prosper equally in the coming hundred years as it has 
in the century that has elapsed ” Dr Jordan, Royal 
Academy of Sciences, Amsterdam, expressed “ deep 
and proud respect ” Prof Cossar Ewart and Prof 
A F Dixon, representing respectively Soottish and 
Irish institutions, offered congratulations The pro 
ceedmgs, which were worthy of the great Socioty, 
closed with a vote of thanks to the Duke of Bedford, 
proposed by Sir John Bland Sutton 

An instructive discussion took place in the House of 
Lords on April 25 on the proposed large power station 
in Battersea The principal objection to this station 
is the probable large emission of sulphurous fumes 
from the proposed chimneys, which will be 266 feet 
high It appears that approximately one third of 
the station will replace three existing generating 
stations, and to this extent only has authorisation 
to proceed been given at present The displaced 
stations are antiquated, and it has been calculated 
that the completion of this part of the scheme will 
reduce the present output of sulphurous acid by about 
30 per cent We understand that the matter is being 
carefully considered by the Ministry of Health Unless 
the Ministry, the Government Chemist and the Depart 
raent of Scientific and Industrial Research, say that no 
danger accrues from this cause, the full scheme is not 
to be completed Special methods are being tried 
for cleaning coal so as to reduce its sulphur content 
Washing the chimney gases with forced sprays of 
water is also being tried For large soale research, one 
of the large London power stations might be employed 
Lord Birkenhead pointed out that little had been done 
m the past to develop the cheap Bupply of electric 
power, on whioh our future commercial prosperity 
largely depends He said that the arguments brought 
forward by the opponents of the scheme should have 
been brought forward two years ago, and that the 
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erection of the new power station would, from the com- 
mercial point of view, be a great boon to the residents 
in Battersea In our opinion, intensive scientific study 
should be devoted to the elimination of sulphurous 
acid from the chimney gases, and electrical engineers 
would do well to enlist the aid of chemical experts 

Sir Harold H artlfa . who delivered the Theodore 
William Richards memorial lecture before the Chemioal 
Society on April 25, gave an mtiniato and inspiring 
aocount of the social and scientific life of that great 
Harvard ohemist, former president of the American 
Chemical Society, Davy and Faraday medallist, and 
Nobel prizeman, who died on April 2, 1928 He said 
that m Richards chemistry has lost a great expon 
menter the founder of a famous school of research, 
and one whose methods and example have exerted a 
profound influence on chemical investigations m every 
country His earliest investigation, suggested by 
Prof Jositth Parsons Cooke of Harvard, under whom 
he commenced his research career at eighteen years 
of age, consisted of a le determination of the atomio 
ratio hydrogen oxygen, ami involved the weighing 
of globes of hydrogen, the passage of the gas over 
cupric oxido, and the weighing of the resulting w ater 
The excellence of the work was recognised by the 
award of a fellowship which enabled Richards to 
spend a semester at Gottingen, and to visit most of 
the important laboratories of Germany, Switzerland, 
Franco, and England He always advocated this plan 
of spending half a year abroad in intensive work in 
one institution, followed by half a year of peripatetic 
study, as generally offering the greatest adv outage in 
the time available In 1901 he reoeived an unusual 
compliment m the form of a call to a chair at Gottin- 
gen, but his services were retained at Harvard, where 
he remained for the rest of his life The investigation of 
atomic weights occupied the greater part of Richards’s 
life, their fundamental nature appealing especially to 
his intense desire to know something more definite 
about the material and energetic structure of the 
universe , his first choice was copper, the study of 
which occupied several years, and was earned out 
with his typical thoroughness 

Richards was responsible for devising the nephelo- 
metor as a means of overcoming oertain difficulties in 
atomic weight work which anse from the slight 
solubility of the silver halides A second visit to 
Germany in 1896 gave him a new outlook, and he 
returned An enthusiastic, if cntical, disriple of van't 
Hoff and Ostwald All of Riohards s early work had 
been performed under most trying conditions in 
Boylston Hall, but in 1912 the Wolcott Gibbs 
memorial laboratory', which in equipment convenience, 
freedom from fumes and dirt and from rapid tempera 
turo changes probably excels any other research 
laboratory in the world, was erected A constant 
stream of researches on atomic weights came from 
Harvard, but the solution of the problom of their 
relationships seemed no nearer Richards expressed 
his conviction that the periodic system represents 
only in a very prude fashion relationships whioh are 
highlj oomplex and subtle The answer to the riddle 
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was, however, provided in 1012 by Russell, Fajans, 
and Soddy in their conception, independently, of 
ieotopy Richards's interests were not confined to 
atomic weights, and his activities included mvestiga 
tions on electro chemistry, thermo chemistry, and ionic 
equilibria Four papers, entitled “ The Significance 
of Changing Atomic Volume published in 1001-4, 
outlined the fields of physical chemistry with which 
he was most closely to be associated for the next 
twenty five j ears Many compressibilities up to BOO 
atm were measured from 1904 onwards, and fresh 
possibilities were opened in 1922 by Bridgman s 
researches on compressibility up to 12,000 atm 
during the last year of Riohards’s life much of his 
time was devoted to the analysis of Bridgman g 
results and his own earlier work, and the relative 
magnitudes of the internal pressures are found to 
correspond satisfactorily with the physical properties 
of the elements examined A long senes of l e searches 
ill thermo chemistry onginated in his interest in the 
energi ohanges and changes in heat capacity accom 
pauying chemical action, and their relation to his 
theory of compressible atoms He was in fact, the 
pioneei of modem precision oftlonmetry, and hts 
electro chemical work is a most % aluable contribution 
to our knowledge of amalgams His work, indeed 
constitutes a coherent attaok on the constants of 
Nature 

The Annual Report for 1927-28 of the Agricultural 
Research Council of the Ministry of Agriculture con 
Mists of short summaries of the work in progress at 
the research stations and institutions in Great Britain 
in receipt of grants It is a lengthy document, full 
of interest both scientific and practical A perusal 
of this document would cause no little surprise to those 
who are loud in their complaints that the Government 
does little or nothing to benefit the agricultural 
industry, and would be enlightening to others who 
do not realise the extent to whioh reseat oh into the 
sciences associated with agriculture is assisted by 
government fluids Scientific research howevir, is 
not always popular even among those who will 
ultimately benefit from it and unless it can be proved 
that the results of such work are of immediate service 
to the farmer he at any rate, is apt to be sceptical 
of its value t nticism of this kind, however is apt 
to neglect two important aspects of the problem 
which become of increasing importance in a country 
like Great Britain Under the various conditions of 
soil and climate, transport and markets, the agn 
cultural industry is not really one, but consists of a 
large numbei of concerns differing largely in their 
needs, and m the character of the problems that beset 
them, so that results of research of vital importance 
to one section of farmers may be of little or no interest 
to others As time goes on and an ever greater call 
is made upon the products of the soil, and farming 
departs more and more from traditional and accepted 
methods, which were in the main designed to limit 
nak, and ensure economic stability, so will the industry 
depend to an increasing extent upon the results of 
scientific research It is m these two directions that 
the contents of this volume are of special interest, 
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dealing as it does with almost all aspects of plants 
and animals m relation to the soil and to the means 
of their production 

It is perhaps invidious to single out the work of 
any single institution from this interesting account, 
but the Rothamsted work on the mooulation of 
lucerne, and that at East Mailing on the manuring of 
apple trees, will appeal with great force to those 
interested in either of those problems In view of the 
economic pressure m the farming industry and the 
reversion of arable land to grass, and the attempts 
that su*e being made in the direction of intensive 
grassland production, the work at Cambridge, 
Aberystwyth, and Aberdeen will make a wide appeal 
It is now beginning to be realised that the problems 
connected with the management of a mixed herbage 
such as natural and artificial grassland are more 
difficult of solution than those of a single crop The 
work of these centres has made it clear that, given 
suitable soil and climate, it is possible to produce in 
grass all types of food for live stock, from that which 
is little better than straw to that which is more 
similar in character and composition to linseed cake 
It is surely a triumph for scientific work that this 
should have been possible, and should be a sufficient 
answer to those, ever decreasing in numbers who 
doubt the value of expenditure on research 

A committee has recently been formed, with Lord 
Cottesloe as chairman with the object of placing a 
memorial in the Tower of London to the memory of 
the Rev Alexander John Forsyth, the inventor of 
the percussion lock and prnnei for firearms Forsyth 
was bom in 1769 at Belhelvie, Aberdeenshire, and 
died there on June 11, 1843 A graduate of Kings 
College, Aberdeen, he succeeded his father as minister 
at Belhelvie He was interested in the scientific dis 
covenos of his time, and was a chemist and o practical 
mechanic following up experiments made many 
years before in Franoe, he succeeded in constructing 
a percussion lock which, with the use of detonating 
compounds, eventually superseded the old flint lock 
that had been in use for two hundred years Forsyth’s 
invention was made in 1803, and in 1806 he earned 
out experiments in the Tower of London It was n6t 
until 1834, however, that the percussion look was 
adopted for the Bntish army Interest in his work 
has been renewed by the presentation to the Tower 
Armouries of examples of early English firearms by 
Prof Reid, of Aberdeen, one of the few surviving 
relatives of Forsyth The movement has the support 
of the G unmakers Company and the Gunmakers 
Association, and particulars of tho proposal for a 
memonal can be obtained from the Curator of the 
Armounes, Tower of London 

On April 24 Mr Dendy Marshall read a paper to 
the Newcomen Sooiety on The Ramhill Locomotive 
Trials of 1829 " These famous trials actually took 
plaoe m October 1829, the four competing engines 
being the ‘ Rocket,’ ‘ Novelty,’ ‘ Sans Pared,’ and 
‘ Perseveranoe ’ At that time the Liverpool and 
Manchester Railway was nearing completion, but 
though some fifty locomotives had been constructed 
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In England and many of these were in daily use at 
various and on the Stookton and Darlington 

line, the directors of the Liverpool line were still m 
doubt a a to whether to use stationary engines with 
rope haulage or locomotives It was on the advice of 
the well known engineers Rastrick and James Walker 
that a pme of £600 was offered for a looomotive whioh 
should be “ a decided improvement on those now in 
use, as respects the consumption of smoke, increased 
speed, adequate power and moderate weight ” Of 
the four engines entered, only the ‘ Rooket ' fulfilled 
all the conditions and went through the trials satis 
factonly, a performance which did much to establish 
the looomotive in an unrivalled position as the motive 
power of the future The design was due to the 
collaboration of George and Robert Stephenson and 
Henry Booth, and the engine was the first looomotive 
containing the present features of a roomy fire box 
combined with a tubular boiler The ‘ Rocket was 
employed on the Liverpool and Manchester Railway 
until 1836, when it was sold for £300 It then worked 
on the Midgeholm Colliery until 1844, and in 1862 
uas secured by Bennet Woodcroft for the Patent 
Office Museum, from which it passed to the Scienoe 
Museum, where it is one of the most attractive of 
many historic relics of the past Simultaneously with 
the meeting of the Newcomen Society in Caxton Hall, 
the American members of the Society held a meeting 
in Now York, at which Mr Dendy Marshall’s paper 
was also road An abridgment of the paper appeared 
in the Engineer for April 26 

The atmosphere of incredulity surrounding the sub 
jeot of the ‘ sea serpent ’ tends to obscure the fact that 
several varieties of true sea snake are frequently met 
with m the Indian Ocean and other tropical waters 
Little, however, is known of their habits, a deficiency 
which adds interest to a recent report from the steam 
trawler Humphrey, Capt John MacDonald On Dec 
22, 1928, while steaming eastward from Torres Strait, 
a commotion was observed m the water about four 
miles from Double Island, and on closing it a large 
fish was seen to be struggling in the coils of a sea 
snake, whioh was engaged in rapidly striking the fish’s 
head with its own On the ship’s approach, the snake 
sank slowly with its prey, which it had apparently 
succeeded in stunning The snake is described as 
being striped with bright yellow and dull brown, in 
rings, a ooloration which points to its having been a 
Platurus fasetatus Later in the same day, several 
similar snakes were seen, ranging from three to nine 
feet in length According to the Humphrey, they are 
not uncommon in these waters, and oraft at anchor 
are accustomed to plug their hawse pipes in order to 
prevent the snakes, whose bite is reputed to be 
poisonous, from coming on board by climbing the 
anchor cables 

At a meeting of the Linnean Society of London on 
April 18, Sir Sidney Harmer read extracts from 
correspondence relating to the habits and probable 
end of “Pelorus Jack.’’ probably a specimen of 
Risso’s dolphin, which for many years accompanied 
ships through Pelorus Sound, at the northern extremity 
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of South Island, New Zealand ’* Pelorus Jack ” was 
shot at several times, but after 1904 was protected 
by successive Orders in Council of the Government 
of Now Zealand The animal used to escort steamers 
appearing in the Sound lor about 5 miles, leaping and 
gambolling under their bows It is thought that it 
was killed about Apnl 1912, possibly by a twin- 
screw steamer which took the plaoe of a single screw 
vessel formerly plying on a route passing through 
Pelorus Sound In the discussion whfoli followed. 
Dr G P Bidder referred to an experience of his own 
off Plymouth m a J ton cutter Five or six porpoises 
played dose alongside, one within reach from the 
steersman’s seat, but none touched the boat Mr 
H N Ridley stated that off the Dwdrnga, on the 
coast of the Malayan Peninsula, his launch had been 
repeatedly escorted by dolphins, which rubbed against 
the boat and played so close to it that they could 
be Blapped The general opinion was that dolphins 
do not rub against vessels to clear themselves of 
barnacles, as has often boon suggested Dr Bidder 
stated that the size and character of the dolphin’s 
brain are such that it is capable of delighting in 
exhibiting skill and may be attracted to a ship by 
its noises The classical stones of the friendliness of 
dolphins towards mankind may not be quite so 
incredible as we have supposed 

This year the State of Western Austiaha celebrates 
its centenary An article in the Nineteenth Century for 
April by Mr J W Kirw an recounts some of the re 
markable developments in that part of A ustraha during 
the last hundred years Although known to the 
Portuguese and Dutch at least from the seventeenth 
oentury, no notice was taken of Western Australia 
until early in the nineteenth century It was only 
in May 1829 that formal possession was taken by 
Great Britain of the west coHst of Now Holland ami 
a settlement was founded on Swan River At the 
end of that year tho new colony contained only 860 
settlers The struggle that faced them was severe 
Knowledge of conditions had to be learnt slowly, and 
the aborigines were none too friendlv After five or 
six years the colony had made little progress Then 
the introduction of ponal labour improved matters, 
and most of the new settlers turned into good colonists 
But it was the gold rush in the eighties and nineties 
of last century that set the colony on its feet and 
raised it from poverty and stagnation to prosperity 
and progress The gold rush brought men of ability 
and enterprise as well as others of little value Public 
works were undertaken, the agricultural wealth of 
tho State was realised, and steady and continuous 
development begun. The population is now above 
400,000 and there is ample space for many more 
On April 24 a Fairey monoplane, piloted by 
Squadron Leader A G Jones Williams and Flight 
Lieutenant N H Jenkins, left Cranwell Aerodrome, 
Lincolnshire, with tho intention of making a non stop 
flight to Bangalore, India According to the Karachi 
correspondent of the Times, they passed over that 
city on^he afternoon of April 26, and shortly after 
wards returned and descended owing to lack of 
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petrol They had flown a distance of approximately 
4180 miles m 50 hours 48 minutes , Karachi was 
reached in a little more than 48 hours The mono 
plane was specially designed for the journey, and was 
fitted with a Napier Lion engine giving 530 h p at 
full throttle Its weight when fully loaded was about 

16.000 lb , and it is estimated that a further 1000 lb 
of fuel could have been earned had a suitable runway 
been avadable for the start The average speed for 
the first 2000 miles was 96 miles an hour, but along 
the Persian Gulf the average dropped to 70 miles an 
hour, the airmen travelling at a height of about 

10.000 foot, being unaware of a favourable wind up 
to about 6000 feet 

Recent additions to the Department of Entomology 
of the British Museum (Natural History) include a 
further batch of insects presented by Mr R E Turner, 
which, with the consignment announced last autumn, 
makes a total of 13,946 insects of various orders 
collected by him in South and South west Africa 
during 1028 Upwards of 0000 of these specimens are 
Hymenoptera, upon which Mr Turner is a well 
known authority, while some 4000 are Coleoptera 
(booties) But all orders of insects are represented in 
this donation, which, when fully worked out, will form 
a most valuable contribution to the knowledge of the 
insect fauna of the southern extremity of the African 
continent, especially since many of tho specimens were 
obtainod in localities where little if any collecting has 
hitherto been done Prof V M Goldschmidt, of Oslo, 
has presented to the Mineral Department of the 
Museum both rough and faceted specimens of olivine 
of gem quality recently discovered m western Norway 
Mr G Tandy, of the Department of Botany, who has 
recently spent five months with the Great Barrier 
Reef Expedition, has brought back a large number of 
specimens illustrating the marine flora of the Reef 
and adjacent areas, which are being added to the 
botanical collections 

It is announced that (he first Congress of the 
International Society for Microbiology, which was 
fixed to take placo in Pans in October 1929, has been 
definitely postponed to June25, 1930 The programme, 
whioh has already been published m various scientific 
journals, will stand 

After fifty years in the service of the Royal In 
stitution, Mr Henry Young is about to retire from 
his post as assistant secretary and keeper of the 
library He was engaged as an assistant in the library 
in 1879, when Tyndall was tho resident professor, 
and was promoted ten years later to the position 
which ho now occupies He has been a devoted 
servant to the Institution and a familiar friend to a 
large number of the members The Royal Institution 
is full, as is well known, of interesting and honourable 
traditions, and Mr Young has been and still is one of 
the chief agents of their preservation In his place 
Mr Thomas Martin, at present secretary to the In 
stitute of Physios, has been appointed as general 
secretary , Mr Ralph Cory, assistant in the library, 
becomes librarian. 
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Applications are invited tot the following appoint- 
ments, on or before the dates mentioned i — A first 
assistant in the Chnioal Laboratory of the Manchester 
Royal Infirmary — The General Superintendent and 
Secretary, Royal Infirmary, Manchester (May 8) 

A public analyst for the City of Salford — The Medioal 
Offioer of Health, 143 Regent Road, Salford (May 11). 
A balhstio research offioer under the Ordnance Com- 
mittee — The Secretary, Ordnance Committee, Royal 
Arsenal, Woolwich, SE18 (May 11) A lecturer 
m pharmacy at the Belfast Municipal College of 
Technology — The Principal, Municipal College of 
Technology, Belfast (May 14) An assistant morbid 
anatomist and curator of the museum of the Royal 
Free Hospital and London Sohool of Medicine for 
Women — The Secretary, Royal Free Hospital, Gray’s 
Inn Road, W C 1 , or The Warden and Secretary, 
London (R F H ) Sohool of Medicme for Women, 
Hunter Street, W C 1 (May 15) A lecturer in 
biology at the Portsmouth Municipal College — The 
Secretary, Offices for Higher Education, Municipal 
College, Portsmouth (May 25) A technical officer 
and a junior techmoal offioer at the Royal Aircraft 
Establishment, for work relating to the development 
of instruments and allied equipment for aircraft use — 
The Chief Superintendent, Royal Aircraft Establish 
ment, South Farnborough, Hants (May 26) An 
assistant lecturer in physics in the University of Man- 
chester — The Registrar, The University, Manchester 
(May 25) An assistant lecturer m zoology in the 
University of Bristol — The Secretary, The University, 
Bristol (June 1) An assistant lecturer in economics 
at tho University College of North Wales, Bangor — 
The Registrar, University College of North Wales, 
Bangor (June 8) An assistant in natural history at 
University College, Galway — The Secretary, Univer 
sity College, Galway (June 8) An assistant in the 
Mechanical Engineering Section of the Engineering 
Department of the Halifax Municipal Technical 
College — The Principal, Municipal Technical College, 
Halifax A master for building subjects m the 
Southall Junior Techmoal School — The Principal, 
Junior Technical Sohool, Southall, Middlesex A 
resident lecturer in science, biology and botany, 
elementary chemistry and physics, at St Gabriel's 
Training College for Women — The Principal, St 
Gabriel’s Training College for Women, Cfimberwell 
A lecturer on physios and chemistry at the Maria 
Grey Training College — The Principal, Man a Grey 
Training College, Salusbury Road, N W 6 A tech 
meal assistant in the Department of Entomology of 
the Museum of Zoology, Cambridge — C Forster 
Cooper, Superintendent, The Museum of Zoology, 
Cambridge An experienced shorthand typist sec re 
tary for library work, indexing and correspondence, at 
the Researoh Station, East Mailing — The Imperial 
Bureau of Fruit Production, Researoh Station, East 
Mailing, Kent 

Erratum — In the artiole on “ High Voltage 
Alternators for the Grid” m Nature of April 13, 
p 686, “ 25 kilowatts ” on line 33, and “ 10 kilowatts ” 
on line 34, of the second column, should read “ 25,000 
kilowatts’’ and " 10,000 kilowatts” respectively 
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A Remarkable Object from bknfath the Red 
Crag — In Man for April, Mr J Reid Moir describes 
a remarkable object obtained front beneath the Red 
Crag; at a pit on the north bank of the River Dipping 
at Bramford, near Ipswich It was obtained from the 
detritus bed lying below loamy sand, which in turn 
was below glacial gravel The bed lies at about 
100 O D upon the surface of the London Clay It 
is made up of typical sub crag detntal material and 
does not exhibit any signs of glacial disturbance 
The object was discovered in 1926, but beyond being 
labelled was not specially noted until attention was 
directed to its remarkable charaoti r by the Abb6 
Breuil, who, on examining it, pionouncod it shaped 
by the hand of inan In shaiie it is like an elongated 
egg with ono end slightly blunter than the other 
At each end is a small depression or punctuation, and 
similar marks aro visible on other parts — in places 
foui or five being grouped together as a ihomboid or 
us straight lines It is possible that these inay be duo 
to decomposition of crystalline grains The whole 
surface has been scrapod with a flint, so that it is 
covered with a senes of facets running fairly regularly 
from end to end From each one is made up a 
number of longitudinal striations of unequal depth , 
a numbei of fine concentrio incisions are visible at 
one of the polos The specimen is of a greyish brown 
colour, weighs approximately i ounce, and measures 
at its greatest length l 1 5 Vi m , and at its greatest 
depth H in The exact nature of its material is in 
doubt The Abkxi Breuil compares it with the steatite 
sling stones of New Caledonia 

Ttincht Emblems — In tho Museum Journal 
(Philadelphia) for December last, Mr Loius Hhotridgo 
descubes a number of ancient clan emblems of the 
Tlingit of Alaska these formed part of a collection of 
ancient objects representative of the traditional art 
of this people which he was able to collect solely in 
virtue of the fact that he himself was a Tlingit of noblo 
birth Those objects, it is stated, had not seen the 
light since the intioduction of tho whito man’s religion 
and law The emblems are m the form of ceremonial 
head dresses, each of a once generally rocogmsed grade 
in rank and importance The Tlingit were divided 
into two nations, each of which was subdivided into 
clans Each dan had its ceremonial head dress, but 
its possession was often the subject of dispute and the 
cause of interneome war On tho side of the llhigh 
naedi nation, first in lmjiortance was the raven hat, 
which signified culture next m order the whale hat, 
an emblem of greatness and tho cult object of the 
greatest clan The frog hat signified persistence and 
was the emblem of the Kiks adi clan On the side of 
the Shungookaedi nation wero the eagle, the grizzly 
bear, the emblem of power, and the wolf, signifying 
courage The nats are for the most part woven of 
roots of the spruce, with highly conventionalised repre 
sentations of the head or other part of the animal 
simulated carved in wood and ornamented with locks 
of human hair On most there was a 1 top stock ’ of 
spruce roots, woven to resemble a number of inter 
locking cylindrical boxes superimposed which could 
be made to expand or contract Tne number of these 
boxes or divisions represents the number of ceremonies 
in which each hat was used 

Lessons from the Human Foot — In the third 
lecture in memory of Hugh Owen Thomas, delivered 
before the Medical Institution at Liverpool on May 11, 
1928, Sir Arthur Keith disoussed some of the problems 
of the human foot (Jour Bone and Joint Surgery, 
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J anuary 1929) Helooked upon the sequonco of postural 
functions as a more promising line of investigation 
than anatomical details, and took it as proved that 
the human foot hat! boon evolved from a prehensile 
foot the nearest representative of the primitive form 
being that of the chimpanzee The chief changes 
whicn transformed the prehensile into plantigrade 
were due to growth — a recession of growth of tho 
external or planar limb of tho prehensile foot with a 
progressive growth in the hallunal limb 'three 
stages of this giowth development can bo followed 
the pronograde prehensile foot, the small orthograde 
foot (hylobatian), the massive orthogrado foot 
(troglodytian) leading to tho human plantigiode 
The mass of the body lias boon tho most important 
factor in bringing about tho later changes, and it is 
inferred that it was the -weight of the body which 
compelled man’s anthropoid ancestors to assume 
terrestrial habits of life, and that inan is the des 
Cendant not of a pigmy anthiopoid but of ono of 
massive body 

Rural Population of New York Staik — In a 
study of tho movements of population in New York 
State from 1865 to 1925 (Cornell Umvorsity Agn 
cultural Experiment Station Memoir 116) Mr B L 
Melvin brings to light a number of interesting facts 
especially with regard to recent yearn Whilo the 
population of New York State increased 7 5 per 
cent from 1920 to 1926, the total city population, 
including New York City, grew less than did other 
classes, and the larger cities gamed less than tho 
smaller ones buburbamsation was the most marked 
phenomenon in the shifting of population in that 
period As a result, ruial population increased, especi 
ally in those . counties where urban influences wore 
most dominant That this increase was duo to urban 
influences, provided no doubt by improved transport, 
seems to be clear from the fact that farm jiopulation 
increased only in suburban counties but decreased in all 
others Cities seem to maintain the farm population 
near them rather than to cause its decline In such a 
study, of course, the use of terms is somewhat arbitrary 
Mr Melvin classes as rural jiopulation all persons living 
outsido jilaoos of population 2500 and above The 
jiamphlet is well illustrated with distributional maj» 

Migrations of the Arctic Tfrv — A Daily Science 
News Bulletin, issued by Science Service, Washington, 
D C , announces that an Arctic tern i inged as a 
fledgling at Tumevik Bay, Labrador, on July 28, 
1928, was found dead on tho beach at Margate, 
fifteen miles south west of Port Shepstone, Natal, 
South Africa, on Nov 14,1928 This is a remarkable 
record, not only for the distance com red, but also for 
the fact that tho bird could have been only about tliree 
months old at the time of tho flight It suggests the 
possibility that the birds, whioh are rarely or never 
seen on the south Atlantic coast of tho United States, 
may oross tho ocean to Europe and then proceed south 
Tho extensive migrations of the Arctic tern are well 
known, and owing to its habit of breeding in the 
northern portion of the northern hemisphere and of 
wintering in tho far south, it enjoys more hours of 
sunlight than any other living creature In the 
northern part of its breeding range and during its 
stay in the Antarctic regions, it lives practioally in 
continuous daylight 

Genitalia and Genital Ducts of Insects — 
C J George (Quart Jour Micr Sci , vol 72, part 3) 
has examined the development and morphology of 
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the genitalia of Homoptera, as represented by the 
frog hopper, Phtlcenus, and of Zygoptera as repre- 
sented by Agrton (one of the demoiselle flies) and sets 
down the homologies of the parts As the result of 
studies on the development of the genital duets, he 
oonoludcs that the vaginal opening in Ortlioptera, 
Hymenoptera, Homoptera, Diptera, and Lepidoptera 
is homologous, and that the vaginal opemng in 
Coleoptera is homologous with the oviduoal opemng 
of Lepidoptera and with the opening of the accessory 
gland of Homoptera, Hymenoptera, Diptera, and 
Isoptera The common oviduct, being formed differ 
ently in the different groups, is not homologous, and 
the accessory organs, for example, spermatheoa, are 
not homologous Tho author discusses the probable 
lines of evolution of the female ducts in Insecta, and 
points out that the Ephomeroptera with their double 
female openings on the seventh abdominal segment 
exhibit an ancient condition, and that many higher 
insects pass through this condition during their larval 
and nymphal stages The existence of an ectodermal 
invagination behind the seventh abdominal segment 
in Homoptera and Orthoptera shows that tho acquisi 
tion of a single gonopore was the next step The later 
ontogenotic history shows that there has been a 
tendency to shift the gonopore to the terminal abdom 
mal segments The conclusion is that the Orthoptera, 
Homoptera, Lepidoptera, and Diptera are closely 
allied, but the Coleoptera have hail a different lino of 
evolution 

Chbomosomk Linkage in CEwthsra Hybrids — 
Prof R R Gates and F M L Sheffield, in Phil Tram 
Royal Soc , B, vol 217, 367 (1920), have published an 
account of important eytological researches on re 
oiprocal hybrids obtained from QCnothera atnmophila 
and ® (biennia x nibnealyx) The reciprocal F l 
hybrids are very different and are patroclinous The 
chromosome linkages wero found to be unlike m tho 
reciprocal hybrids In (E ammophila x (biennia x 
rubrxcalyx ) the spireme segments m diakinesm into 
three free pairs of chromosomes and a ring of eight 
In the reciprocal cross there are, on the contrary, 
seven chromosome ling pairs That the latter has all 
its chromosomes paired makes it clear that complote 
pairing is not necessarily a sign of the homozygous 
condition The conclusion is reached that since the 
same two haploid sets of chromosomes are present m 
the reciprocal hybrids, the cytoplasm plays a part in 
determining what pairing shall take place , it influ 
ences tho attractions between the chromosomes and 
the distribution of chromosomes in the reduction 
division This leads in itself to a departure from usual 
Mendehan behaviour The production in P l of true 
breeding hybrid types is to be explainod through the 
occurrence of chromosome linkage, which prevents 
free assortment of the chromosome pairs, and hence 
of the differential characters Linkage differences in 
(Enothera occur in wild species as in mutations arising 
m controlled experiments It seems, therefore, that 
evolution can occur through germinal changes 
(mutations) of various kinds arising m a succession 
of species which are of natural hybrid origin, but, in 
the main, breed true because of their persistent 
chromosome linkages m meiosis In this probable 
sequence we have suggested a new evolutionary 
phenomenon which may be of much significance for 
the student of the origin of species 

A New ‘ Deep ’ in the Pacific — A Daily Science 
News Bulletin, issued by Science Service, Washington, 
D C , announces that the non magnetic ship Carnegie, 
now cruising m the Pacific Ocean, has discovered a new 
deep some fifty miles west of Tahiti The greatest 
depth was 5400 metres, and its area does not seem to 
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be extensive The observations were made with the 
some depth finder Captain Ault named the depres- 
sion the Bauer deep, after the director of the De- 
partment of Terrestrial Magnetism of the Carnegie 
Institution of Washington A further discovery was 
that of a submarine ndge m approximately lat 23° 8 
and long 80° W This seems to be a northward 
extension of the ndgo on which the San Felix Islands 
lie It was named the Memam ndge Other 
ooeanographical discoveries were made, but details 
are not yet given 

Ice in the Arctic Sea — The Danish Meteorological 
Institute has published m the Nautiek Meteor ologuk 
Aarbog, 1028, its usual report on the state of the loe 
in Arotio Seas during the year Most of the observa 
tions are naturally for the Bummer months, but off 
south west Greenland, western Spitsbergen, and in the 
North Atlantic it is possible to give reports for all 
months In the Barents and Kara Seas there was 
less ice them usual in the summer Franz Josef Land 
could be reached m August, while in September there 
was even water between some of the islands of the 
archipelago In Spitsbergen waters conditions were 
favourable except for unusual ly late streams of pack ice 
on the south west coast In August and September 
Spitsbergen could be circumnavigated without diffi- 
culty The east coast of Greenland had rather more 
ice than usual, and this state of affairs was found also 
in the east of Spitsbergen On the other hand, there 
seems to be no evidence of an increased outflow of 
paok loe by the othor nutlets of tho Arctio Sea 
Davis Strait and Baffin Bay hail rather less ice than 
usual Reports from the Bering See are few and 
vague Iceland coasts were practically froo through- 
out the year On the Newfoundland Banks pack loe 
was below the normal in every month, but icebergs 
were much above the normal in April, May, and June 
The report is illustrated with the usual charts for the 
spring and summer months 

Raman Effect and the Spectrum of Hydro 
a kn — In Nature, Jan 26, p 127, Prof H S Allen 
suggested the view that many of the faint lines m tho 
secondary spectrum of hydrogen may result from the 
bombardment of hydrogen moleoules by light quanta 
of frequencies corresponding to the Balmer lines A 
table was given for tne first five Balmer lines showing 
a number of possible Raman lines having frequency 
differences with respect to the exciting line which were 
integral multiples of a particular wave number Dr 
D B Deodhar, Physics Department, University of 
Lucknow, in a letter to the Editor, states that he has 
made a further search m this direction, using the 
recently published wave length tables of Fmkelnburg, 
and for ten members of the Balmer series has found a 
large number of lines, both of lower as well as of higher 
frequencies, wluch approximately occupy the positions 
of Hainan hues Fuikelnburg’s experimental tube 
was energised with 2000 volts, giving a discharge 
current of 600 aa .while the current in G ale, Monk, and 
Lee’s tube was only 20 ma Fmkelnburg discovered 
about 2000 lines which were previously unknown in 
the spectrum of hydrogen The intensity of the 
Balmer lines in his experiments was considerably 
greater than in those of Gale, Monk, and Lee It is 
interesting to note that a majority of the Raman imes 
of increased frequency belong to the newly discovered 
lines, and that they are of very low intensity Dr 
Deodhar expresses the opinion that his results strongly 
corroborate the view put forward by Prof Allen , but, 
i n consideration of the high accuracy of recent measure- 
ments of wave lengths m the hydrogen spectrum, 
it may be well to scrutinise such results very care- 
fully 
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Molecular Bays — Some experiments performed 
with beams of molecules by Prof O Stem and F 
Knauer (Zexiachrxft fdr Physxk, Mar 7) furnish good 
qualitative evidence that particles of atomic dimen 
sions, as well as electrons, behave as waves in certain 
circumstances The de Broglie waves of a hydrogen 
molecule at room temperatures gave an average 
wave length of about 1 A , and Bhould therefore be 
reflected specularly from a well polished mirror if 
they are incident upon it at an angle of the ordor of a 
thousandth of a radian, as are X rays of corresponding 
wave length This has been shown to be the case , 
the efficiency of reflection is greater the less the 
glancing angle, and the angle at which reflection first 
becomes marked is about that which would be 
expected from the size of the irregularities on the 
polished surface, whilst the amount of reflection 
increases as the temperature of the beam of mole 
cular rays is lowered, that is, as the equivalent wave 
length of the particles is increased Prof Stem was 
unable to obtain any positive results in an attempt to 
diffract molecules from a ruled grating, but his 
results with a crystal surface, although not quite 
definite, are compatible with the idea that diffraction 
takes place m this case 

Load and Tariff in Electric Supply — The 
standard method of distributing electrical energy in 
Great Britain is by means of three wires carrying 
alternating currents, the phases of the currents in 
each wire being different The consumer’s load oan 
either bo connected in mesh (like a triangle) or in star 
(the three wires being joined together at one point) 
When the load is balanced, the measurement of the 
power taken presonts no difficulty When, however, 
the power expended in each of the three arms is 
different, the problem becomes complex and the 
ordinary methods of measurement give no useful or 
sufficient indication of the nature of the load taken 
by a consumer In addition to the values of the 
three currents in the arms, we have to take into 
account the phase differences between these currents 
and the electromotive forces driving them This 
problem, which is almost purely mathematical, was 
discussed in a paper by E W Hill, read to the 
Institution of Electrical Engineers on April 6 The 
solution arrived at, however, whilst possibly better 
than some of the methods at present m use, appears 
to us not to classify consumer’s loads in a truly 
equitable way If the assumption is made that all 
the waves follow the hnrmonio law, the solution given 
by Russell, which is referred to in the paper, Beems to 
be a satisfactory one The general case, however, 
yet remains to be solved, although a very large 
number of papers have been written on the subject, 
especially in America There are few industrial 
applications where mathematics can be more usefully 
employed than in electrical engineering 

Geographical Influences and Radio Waves — 
In the Revue SctcrUiftque for Mar 23, R Bureau, of 
the French meteorological offloe, gives data whioh 
show that ordinary meteorological and geographical 
causes exert a very appreciable influence on the 
propagation of radio waves In the early days the 
hypothesis of a conducting layer in the upper atmo 
sphere was a great help m enabling us to pioture 
how part of the radio energy flowed round the earth 
With waves the frequenov ot which exceeds 0000 
kilooycles (wave length less than SO metres) it gives 
a fairly satisfactory explanation of the ‘zones of 
silenoe ’ observed in practice It is now accepted, 
however, that the height of this layer is a quantity 
varying at different times of the day and that thfere 
are possibly several conducting layers at different 
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heights Apart, however, from what happens in the 
upper atmosphere, important effects are produced in 
the troposphere, which is about six miles in height, 
and in the lower layers of the stratosphere Contrary 
to expectation, direct experiment has shown that the 
surface which separates the stratosphere from the 
troposphere has little, if any, effect on the propaga 
tion of the waves It is found that short waves, 
whether entering or leaving France, have very different 
properties, which depend on their direction of propa 

f ition Waves ooming from the Caribbean Sea, 

anama, and the Gulf of Mexioo suffer little attenua 
tion On the other hand it is, if not impossible, at 
least very difficult to get signals from the north east 
of the United States and from Newfoundland 
Signals given by a 200 watt emitter on the Atlantic 
coast of Morocco seem never to roach central or 
eastern Europe, although they can be heard in other 
directions for thousands of milos The radio waves 
seem to have difficulty in passing through the surface 
of separation between a mass of cold air and a mass 
of warm air The linos which separate the audible 
zones from the zones of silence often coincide very 
olosely with the meteorological lines separating 
masses of cold and warm air 

Crystal Structure of p thallium — At the 
ordinary temperatures, a thallium has a hexagonal 
close packed lattice Drs Nishikawa and Asahara 
have shown by X ray methods that it has an inversion 
point at about 230° C The change in cry stal form 
consequent upon this has boon investigated by Mr 
Sinkiti Sekito, of the Research Institute for Iron, 
Steel, and other Metals, Sendai, Japan, who has sent 
us a short communication on the subject The metal 
was retainod in the form stable above the inversion 
temperature by quenching it in iced water Photo 
grams were then prepared, using a chromium anti 
cathode and taking the wave length as CrK„ = 2 287, 
CrKjj = 2 080 It appears from these that P thallium 
has a face centred cubic lattice (o = 4 841) Calculating 
the specific gravity from this value, the figure 11 80 
is obtained, which agrees well with the results obtained 
by other methods A similar face centred cubio 
structure was obtainod with thallium alloys containing 
bismuth, lead, antimony, or tin m solid solution Mr 
Sekito concludes, therefore, that theface centredness of 
thallium ahovo 230° C has been definitely established 

Hydrates of Cadmium Sulphate — The hydration 
of cadmium sulphate was for long the subject of oon 
troversy, until Hauer and also Rammelsberg showed 
that, at ordinary temperatures and pressures, this 
salt crystallises from its solutions as the monoclmic 
hydrate, CdSO,, 2 67 H,0 This result was con 
firmed by later investigators and, as a consequence of 
vapour pressure measurements by Carpenter and Jetto 
in 1923, the temperature of transformation into the 
monohydrate was given as 4 1 6° A systematic study 
of the dehydration of tlus salt, carried out by Prof 
Luca Comglio, is recorded m the Rendxcontx of the 
Academy of Physical and Mathematical Sciences of 
Naples for January-Apnl 1928 The experimental 
data show that at 74°, CiS0 4 , ||H t O loses |H,0, giving 
the monohydrate, which is stable until the temperature 
reaches about 120°, when further expulsion of water 
occurs, with formation of 3CdS0 4 , 2H,0 The latter 
hydrate is stable at temperatures below about 138°, 
when another molecule of water is lost, giving 
3CdS0 4 , H,0, which is converted, but only compare 
tively slowly, into the anhydrous salt at 150° It 
seems probablo that the water of crystallisation of tho 
original salt is combined, not with a single molecule, 
but with three molecules, of the cadmium sulphate, 
the formula beipg 3CdS0 4 , 8H,G 



NATURE 


[May 4, 1929 


Developments of British Chemical Manufactures 

A T the instance of tho British Science Guild, a public the needs created by ohangea in the habits and outlook 
meeting was held at the Mansion House, London, of civilised peoples The difficulties of establishing a 
on April 24, when an account was given of certain new industry are seldom realised, but it must be placed 
phases in tho development of British ohereuealindustrj to the credit of British organisation, business fore 
Lord Melchett, who presided reforrod briefly to the sight, engineering skill, textile technology, and sales 
origin and the present status of the nitrogen industry, manship, that Great Britain has been able to take and 
remarking that although the synthetic ammonia in maintain tho lead in this great industry Moreover, 
dustry has grown up in the last few years, tho problem the use of rayon has had a marked effect on the general 
of the supply of artificial fertilisers is b> no means new condition of the textile industries, its Bpeoial require 
Nevertheless, older sourci s of combmed nitrogen wero meats leading to generally applicable unproved 
inadequate, and had the new industry not been croated methods of manufacture and treatment, in the apph 
t ho fields of the world would soon have starved for one cation of which the worker has benefited 
of the most elemental necessities The new textile Mr F H Carr spoke of developments in the study 
also, originally a British conception, has proved appli and manufacture, particularly in Great Britain, of 
cable in numerous directions, whilst the drug industry synthetic drugs The great success of salvarsan pro 
is proceeding in the direction of the synthesis of highly vided a strong moentive for tho soarch for other syn 
complex substances Other manufactures are equally thetio drugs which exert an antagonistic effect on 

dependent on the prosecution of scientific research, disease organisms without injuring the infected 

and the value of swh research should be more fully person , for example, various organic compotinds of 

reahsod arsenic ami antimony are now emploved, especially 

Sir Frederick Keeble then addressed the meeting on in tho treatment of certain tropical diseases In its 

“ Feitilisers from tho Air,” saying that, like tho normal chemical processes the body is continually 

legendary discovery by Piomotheus of fire, fertilisers producing activo principles, chemical substances, 

have been brought down from heaven by modern which control and regulate its action A study of 

chemists Without sufficient nitrogen in the form of those substanoos has led to the possibility of their 

salts of ammonia or nitrates, the green plant is unable replacement, in cases of deficiency, by synthetio, or at 

to manufacture sugars and proteins at its maximum least externally prepared, substances Insulin has not 

capacity lack of available nitrogen has always jet been made synthetically, but adrenaline, secreted 

limited life on this jilanet Natural processes are too by the suprarenal gland, has been synthesised, and, 

slow for the modern world, and before the \ear 1913 a moreover, nearly related compounds with other 

geueral mtrogen hunger bail become apparent Now, valuable medicinal properties have been prepared 

however, the nitrogen of tho air is being made into Mr Carr also roforred to the synthesis of ephodrmo, un 

fertilisers at the rate of more than one million tons a alkaloid which occurs in the Chinese plant Ma huang , 

year, drawing on a supply so vast that, at tho present this substance powerfully relievos the distressing 

rate of use, it will last for four thousand million yeais effects of asthma Vitamin L is now made by the 

Farmers are now acquiring the habit of using larger action of ultra violet light on ergosterol, a substance 

quantities of nitrogenous and other fertilisers , Holland derived from yeast 

leads the way, followed by Belgium, Germany, Tapan, Mr Carr sketched the progress of tho medioinal 
Egypt, Great Britain, and Franoo, whilst the use of ehemical industry in Great Britain, and remarked that 

nitrogenous fertilisers in the United States of America to day there are important manufacturing firms 

is well below that of Western European countries Tho which, between them, aro making most of the syn 

material is now one of our cheapest commodities, and thetic drugs The fact that there are some exceptions, 

thus provides the farmer with tne best means of redu chiefly substances donved from intermediates om 

cuig costs and of obtaining improved economic results plojed m the manufacture of dyos, shows that the 

from his farm Sir 1< rodonck then outlined tho origin organisation of chemioal industry in Great Britain, 

and development of the great factory at Billmgham, although it has made rapid strides, has not yet been 

where attention is now being directed to the manu completed The changes which have occurred in 
facture of fertilisers containing other plant foods in ehemical industry of late years are in large measure 
addition to mtrogen the result of the mutual approach and understanding 

Tho ‘ rayon ’ (artificial silk) industry was described which have already takon place between the business, 

by Mr A B Shearer, who insisted that the use of the the scientific, and the practical men in the industry 

expression ‘artifii lal silk’ only keeps alive an erroneous Future progress lies m extending the use of science in 

impresHiun of inferionty, since tne new textile is no the industry, in the first place by promoting researoh 

more artificial than is steel or many other manu in industrial laboratories in the closest possible rela 
factured products, and since it possesses none of the tionship with that earned out in academic institutions 

chemical, and few of the physical, characteristics of and under the segis of the Medical Research Council, 

silk The four principal processes involved, in order of and, secondly, by finding employment for neater 

their industrial development are those known as the numbers of scientifically trained staffs and workers to 

nitrocellulose, cuprammoniutn, viscose, and cellulose whom is given responsibility and a living interest in 

acetate processes Nitrocellulose was first used m the work thoy are performing 

1 883 to produce a continuous cellulose thread by Sir Sir Richard Gregory, who proposed a vote of thanks 
Joseph Swan, who m 1885 exhibited fabrics made to the ohairman, said that tne fact that scientific re 

from his yarns, wlulst a year later Count Hilaire de search leads not only to new outlets for employment 

Chardonnet became the first producer of rayon for but also to the creation of entirely new industries is 

textile purposes After briefly mdicating the nature too often overlooked by politicians British Bcientifio 

of the processes employed in the production of these capacity is at least as great as that of any other 

textile fibres, Mr Shearer emphasised the debt which people in the world, and he hoped that it would 

the new industry owes to scientific disooyery, and be yet more fully employed m such development 

showed how the new fabrics successfully minister to and creation 
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Radium Requirements of Great Britain 

N July 7, 1928, the chairman of the Committee i A body of trustees should be appointed entitled 


C' of Civil Research appointed a sub committee, 
■with the Right Hon Lord Rayleigh as chairman, to 
examine the radium requirements of Great Butam in 
relation to the present sources of supply and to submit 
recommendations The Report of the Radium Sub 
Committee (dated Mar 7, 1929) has now boon pub 
lished (London HM Stationery Office 6 d) 'lho 
document is of absorbing interest, for it not only 
discusses the importance of radium in medic al treat 
ment and the amount required for such purposes in 
Great Britain, but it also presents a valuable Hurv ey 
of the sources of radium production, with spocial 
reference to deposits in tho British Empire Among 
the conclusions readied are the following 

The amount of rodium belonging to the Govern 
ment which is available for medical pui poses m 
England, boot land, and Wales is 2 2 grams, and tho 
estimated amount believed to be the pioperty of 
hospitals and private medic al practitioners, or likely 
to bo so in (say) thioe months’ tune, is approximately 
22 7 grains, making a total of 24 9 (or say 25) grams 
The amount required to meet existing needs in 
Great Britain is probably approximately 49 or 50 
giams, that is, an immediate addition of about 24 
gramH to the existing national stoc k is require d 

Owing to the lack of tiained personnel and to the 
m adequacy of the available hospital ac< ommodatiun 
it is probable that not more than 20 additional 
grams of radium could be effectively absorbed for 
medical purposes by the end of 1930 

There exists a pressing need for the establishment 
of a central stock of radium and the oiganiRation of 
some systematic method for its distribution 

Until sources of supply at piosont unproved or 
unknown are discovered in the Empire or elsewhere, 
the only souroo from which additional supplies of 
radium for medical purposes are obtainable in any 
quantity is the Belgian Congo 

The following are tho chief recommendations Bub 
nutted 

Stops should lie taken at once to ensuie the 
acquisition by instalments of 20 additional grams of 
racuuin element for medical purposes 


the National Radium Trustees, whose duty it should 
bo to hold the funds provided by Parliament or 
otherwise, and to purchase therewith ami hold radium 
for use by tho Radium Commission referred to 
below 

The National Radium Tiustces should appoint a 
body to be called “ The Radimn Commission,” who 
should have the following powers and duties 

Generally to deal with tho custody, distribution, 
and use of all ladium held hv the trustees, having 
regard to tho advancement of know lodge, the treat 
ment of the sick, and <x onomy of use , and, in pat 
tit ular to considei and approve plans submitted to 
them for the use of radium for the purposes of medical 
tieatrnent and rosoaieh and to make the nocossary 
arrangements for the supply of indium foi such 

As was announced in our issue of Aptil 27, p <549, 
the Governirunt has accepted the financial rocom 
mendation of the bub Cumuuttuu, and will contribute 
£1 foi ovoiy £1 of priv ut< subscription up to £100,000 
for tho purchase of radium Tlus leaves a sum of 
£150,000 to he ruisid by private subscription if tho 
quantity of ladiutn roquiied is to bo puichased A 
double appeal has now been issut d An anonymous 
donor has given £100,000 to King Edwaicl’s Hospital 
Fund foi London to form the nucleus of a thank 
off< ring fund for tho recovery of His Majesty tho King, 
and the Tiinut has undertaken to iaise the £150,000 
roquuod foi the National Radium Fund The two 
movomuits aro in close co opeiation and have tho 
samo treasurer and office orgamsation The King 
has signified his approv al of tho scheme by sending a 
cheque for £1000, to bo divided oquallv between tho 
two appials, and other rriembf rs of tin Royal family 
ha\o contributed The oagomoss of the public to 
express its thankfulness for the King’s restoration to 
health lias been marked by its swift response to the 
appeals, noaily £60,000 being subscribed to the 
National Radium Fund on the day it was oponod 
Further subscriptions, foi eitlur fund, should be 
addrossod The Treasuiei, Thank offering Fund, 
103 Kings way , \V f 2 


Annual Meeting of the International Council for the Exploration of the Sea 


HMHE annual meeting of the International Council 
■f for the Exploration of the Sea was held in London 
on April 8-15 Ihe mootings of tho area and other 
committees took place at the House of Lords, and 
the rooms of the Zoological Society were placed at 
the disposal of the Counoil for the scientific meetings 
held on April 12 and 13 About sixty delegates and 
experts attended the meetings 

The mam work of the Council is organised on a 
regional basis, and the investigations carried out in 
each geographical area are reviewed by the area 
committees, which also lay down the programmes for 
the ensuing year Hydrography, plankton, statistics, 
and the study of salmon and trout are dealt with by 
special non area committees 

At the Hydrographical Committee, the mam 
points under disoussion were the preparation of mean 
surface salinity charts for the North Sea, plans for 
combined work on submarine waves in the Kattegat, 
and tho hydrography of the Faroe Shetland Channel , 
regular observations of the surface waters on two 
additional lines in the North Sea were arranged 
Prof W Mielok presented a report to the Plankton 
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Committee on the work he lias earned out in testing 
the comparative oatching power of various types of 
plankton nets, and Prof H H Gran initiated a dis- 
cussion on quantitative methods used m the invi sti 
gation of phytoplankton In the Altantio Slope 
Committee under the chairmanship of Dr E D 
le Danois, Prof A Ramalho gave an account of the 
Portuguese hydrographical work in the area, including 
the Straits of Gibraltar and the adjacent Portuguese, 
Spanish, and Morocoan ooasts, and Dr Fernando de 
Buen demonstrated an inverse correlation between 
the catches of sardines and sprats, as shown by both 
English and Portuguese statistics Dr R S Clark 
gave a detailed account to the Northern North Sea 
Committee, of the distribution of the young herrings 
of tho northern waters of Great Britain, and Dr A 
Molander contributed notes on the witch fishery of 
the area Dr A Bowman, the chairman, read a 
paper on the age determination of the lemon sole by 
means of scales In the mootingR of the Southern 
North Sea and Combined North Sea Committees the 
advisability of continuing the practice of issuing 
advance proofs of the tables from the Bulletin Hydro 
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graphtque to people concerned, was discussed It 
was deoided that this procedure was very helpful and 
should continue 

Prof A C Hardy showed a now model of his 
continuous plankton recorder, which it is hoped will 
be of great service in enabling plankton collections to 
be made from commercial vessels A question which 
is becoming of great practical importance, namely, 
the design of fishing gear which will avoid the wasteful 
destruction of small fish, wasdiscussed by aspeoialCom 
imttee on Savings Clear, in the light of experiments 
carried out in several countries during the past year 

Special interest attaches to the recommendations 
of tne Whaling Committee, in view of the rooent great 
expansion of tho industry, especially in the Antarctic 
'I he Committee expressed the view that, while in 
vestigations are not sufficiently advanced to enable 
definitive and adequate regulations to bo framed for 
the conservation of the stock of whales, there are 
certain practical steps, for example for the protec 
tion of >uung and immature whales, whioh might be 
taken at onoo by international agreement, and it 
asked tho Council to impress this point of view upon 
the governments concerned It proposed also the 
organisation of adoquute statistics of the catch of 
whalos m all parts of the world 

At last yoar’s meeting the innovation was mode of 
devoting two days to the discussion of subiects of 
general scientific interest affecting the Council's work, 
and the same useful plan was adopted at the present 
meeting The subiects chosen for discussion on this 
occasion were ‘ Fluctuations in the Ago Classes of 
Fishes,” and " Current Measurements, Direct and 
Indirect” No fewor than twenty communu ationa 
were road on the former subjoct, and as there was no 


time for discussion it was arranged that the papers 
should be pubbshed and debated at the next meeting 
of the Couneil The same procedure was adopted for 
the papers read on current measurements 

On Tuesday and Wednesday, April 10 and 17, a 
joint meeting of the International Council and the 
Challengor Soi lety was held at the Laboratory of the 
Marine Biological Association at Plymouth Scion 
tific exhibits were arranged by the staff of the Labora 
tory on the Tuesday, and on the following morning a 
discussion took place on the subjects considered at 
the special scientific meetings of last year, namely, 
“ The Estimation of Phosphates and Nitrogenous 
Compounds in Sea Water ’ and “ Racial Investi 
gations of Fish ” (see Rapports et Proc&s Verbaux, 
vols 53 and 54 , 1029) Prof H H Gran described 
the results of his work on diatom frequency in re 
lation to phosphates and nitrates He finds that 
while these salts decrease in proportion with in 
creased frequency of diatoms, there are indications 
of some other unknown factor also at work Dr 
W R O Atkins remarked on the necessity for 
observing tho greatest caution in estimating phos 
phates, as the slightest trace of impurities renders the 
samples useless 

The discussion on races in fish was then opened by 
Prof E Ehrenbaum In the discussion whioh followed, 
the majority of the speakers mclinod to the view that 
the oounting of variable characters such as vertebra 1 , 
etc , is more likely to show up the effect of local 
conditions than to demonstrate the existence of 
distinot races Prof J Hjort proposed that tho 
meeting should send a message to Prof F Heincke 
os a mark of respect for the great work he originated, 
many years ago, on the races of herring 


Meteorology in India 


IUE have received the first three volumos of a now 
’ ' series of meteorological publications that is 
being issued by the India Meteorological Department, 
entitled “ Scientific Notes ” We suppose that this 

R utilisation will correspond with the “ Professional 
iotes ” of the Meteorological Office, London and if 
this be the case it will be valuable in that it will place 
on permanent record contributions to meteorology 
which, though not always of the first rank in import 
ance, afford collectively a useful body of information, 
the reliability of which is to some extent vouched for 
by the issuing authority — in the case of the series 
under review, presumably the Director Genoral of 
Observatories m India The only serious drawback 
of publications of this kind, os compared with similar 
papers rear! before a scientific society, appears to be 
that no discussion of the validity of the conclusions 
is published with them and the genoral reader can 
form little idea, in those cases where novel views are 
brought forward, as to whether or no a definite 
advance has boon made 

The first ‘ note ’ is by Mohammad Ishaque It is 
entitled “ A Comparison of Upper and Gradient 
Winds at Agra and Bangalore N ’ Here no novel 
opinions are put forward, but an unfortunate mistake 
in the statement of the motion of winds under 
balanced forces haw been made in the introduction 
— a mistake that would immediately have been 
pointed out had the paper been read before a actentiBo 
audience — namely, that the ordinary ‘ gradient wind ’ 
equation does not hold at the equator, and therefore 
that the fairly good agreement found in temperate 
latitudes between the gradient wind and tho actual 
wind at a height of 500 metres can scarcely be ex 
pec ted to hold in such a low latitude as that of Agra 
(27° N ) or at Bangalore (13° N ) This is no mere 
verbal slip , the author did not mean ‘ goostrophic ’ 
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wind instead of ‘ gradient ’ wind, for he statos that in 
determining his theoretical ‘ balanoed ’ wind the 
curvature of the isobars was taken into account 

Mr Iahaque’s results show an astonishingly poor 
agreement between tho computed and observed 
winds at Agra the correlation coefficient is only 
0 34 for a height of 600 metres, and 0 39 for 1000 
metros Sir Napier Shaw in his “ Manual of Meteoro 
logy " quotes coefficients of about 0 7 and 0 8 for ob 
servations made in England To an uncritical reader, 
noting these contradictory results and observing that 
the Indian meteorologist was careful to deal only 
with days on which the pressure gradient was appar 
ently determinable, an important fact would appear 
to have been established, but when it is pointed out 
that in England, where the difficulties in the way of 
obtaining a close network of reliable observations of 
barometric pressure must be less than in India, 
determination of the pressure gradient, and from it 
the ‘ gradient wind,’ is impossible to dp accurately, 
one is tempted to wonder whether the relative magni 
tude of the correlation coefficients m the two countries 
are not a measure simply of the point to whioh 
accuracy of measurement of barometric pressure has 
been earned in each case 

Tho second and third ‘ notes ’ are useful contri 
buttons of a straightforward kind, dealing respect 
ively with the hourly rainfall of Madras over a long 
senes of years and with an interesting typo of thunder 
storm — the 4 nor’wester ’ of South Bengal The 
nor’wester appears to be a thunderstorm of the line 
squall type whioh yields hailstones of a size fortun 
ately seldom encountered in Europe, but the maximum 
wind speeds are more ooroparable with those of the 
European line squall and rarely exceed 50 miles an 
hour The storms are most frequent in Apnl and 
May 
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University and Educational Intelligence 

Cambridge — The Adams Prize for 1927-28 has 
been awarded to Prof Sydney Chapman, professor of 
mathematics in the Imperial College of Science and 
Technology, London The value of the prize is about 
£246 The subjeot set was “ The Variations in the 
Earth’s Magnetic Field in Relation to Electric Pheno 
mens in the Upper Atmosphere and on the Earth ” 

Dr R P Raitp, professor of the plulosophy of 
education in Toachers College, Columbia University, 
New York City, will deliver a lecture on May 8 at 
6 pm, on "Ihe Psychological Basis of the ‘Project 
Method,’ ” in the Library of the Contral Hall, West 
minster, S W 1 Tickets (price Is ) can be obtained 
from tho secretary, New Education Fellowship, 11 
Tavistock Square, WC1 

A 8UMMFB tour to Norway, leaving Newcastle on 
July 27, is being arranged by tho Educational Travel 
Association Snore excursions under comjietent 
guidance will be made for studios in the fiord region, 
and an extension overland will be made to the sub 
arctic area of the tableland and to ObIo for the 
ethnological exhibits of Eskimo life collected by 
Amundsen, and the geological, botanical, and archaio 
logical collections there Particulars may be obtained 
by sending a 2 d stamp to tho honorary secretary, 
E T A , c/o the Cheshire Training College, Crewe 

A summer school of biology under the direction of 
Pi of F A E Crow, is being organised by the Educa 
tion Committee for the County Borough of Brighton, 
to be held at the Municipal Training College on Aug 
2-16 Courses will be given on biology and the school 
curriculum (Prof A D Peacock, University of Rt 
Andrews, and Mr G B Walsh, High School for Boys 
Scarborough), on the theory of the cell, tho gene, and 
organic inheritance in man (Prof F A E Crew), and 
there will be single lectures on spec al topics Practi 
cal and field work is being arranged Particulars can be 
obtained from tho socrotary to the Brighton Education 
Committee, Mr F H Toyno 64 Old Steine, Brighton 

Particulars of vacation oourses to be held m 
Great Britain in 1929 are given in a pamphlet recently 
issued by the Board of Education There will be 
courses in science subjects in England and Wales as 
follows arranged by the Board for teachers only 
in physics at Cambndgo and Harrow, in chemistry 
at Oxford, in biology at Cambridge, in engineering at 
Oxford, and in gas technology at Leeds , airanged 
by local education authorities — in chemistry at 
Nantwich, in biology at Brighton, Nantwich, and 
Bingley, in rural science at Barry (South Wales), 
in mining and engineering at Swansea, and m regional 
survoy at Folkestone , organised bv university bodies 
— in biology at Cambridge, Great Ayton (Yorks), and 
at or near Birmingham, in psychology at Cambridge, 
Oxford, Bristol, Kocester (Staffs), Chester, Bangor, 
and Harlech , organised by other bodies — m mine 
survey and economic geology at Camborne, in regional 
survey at Stratford on Avon, and m psychology of 
handwork at Chester A novel course in mothercraft, 
organised by the Board for teachers in elementary 
schools, will be held in London on July 22-Aug 2 
Only three courses for foreigners are announced, to 
be held at Cambridge, London, and at Exeter The 
Board has this year, for the first time, included m the 
pamphlet particulars of vacation courses in Scotland, 
namely, courses for teachers arranged by the National 
Committee for the Training of Teachers, and courses, 
planned to be completed in two summers, of the ordin 
ary university degree standard, to be held at Edinburg h 
in mathematics, physics, geography, and biology 
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Calendar of Patent Records. 

May 6, 1845 — The introduction of the electric 
telograph and its rapid progress were mainly due to 
the united efforts of Sir Charles Wheatstone and Sir 
William Fothergill Cooke, who, approaching the 
subject one from the scientific and the other from 
the business point of view, were brought together 
at a time when many attempts were being made to 
devise a prat tical system Their first patent was 
taken out in 1837 But complete success was not 
achieved until they produced the single needle tele 
graph, which was patented by them on May 6, 1846 
A special Act of Parliament was passed to permit the 
formation of a company of moro than twelve jiersons 
(the maximum number allowed under the various 
grants) to work this and all the earlier patents of the 
two inventors 

May 7, 1794 — The first real gas engine was the 
invention of Robert Street, who patentod it on May 7, 
1794, under the title “ A new invented meth&d to 
produce an inflammable vapour force by means of 
liquid, air, fire, and flame, for communicating motion 
to engines and machinery ” In Street’s ongine, a 
few drops of spirit of turpentine aro introduced into 
the oyluider tho bottom of which is kept heated so 
that the spirit is instantly converted into vapour 
Tho piston is at the same tune moved upwards, and 
a quantity of air thereby sucked into tne cylinder, 
which mixes with the vapour and forms an explosive 
mixture which is ignited by a flame applied to a 
touch hole 

May 7, 1802 — Tho corkscrew now in common use 
in which the prong is fixed to the < nd of a right 
handed screw which works 111 a hollow quick left 
handed scrow working in a hollow cylinder shaped to 
fit over the bottle mouth, so that tho cork is pierced 
and extracted by one continuous right handed turning 
of tho handlo, was patented by feir Edward Thomason 
of Birmingham on May 7, 1802 During the term of 
the patent more than 130,000 corkscrews of this type 
were made at prices ranging from ono guinea to four 
shillings 

May 9, 1807 - Sir William Cubitt s invention for 
automatically varying tho area of sail w a windmill 
according to the strength of the wind was patented 
on May 9, 1807 Cubitt substituted movable shutters 
for the sail fabric, and geared the shutters to a rod 
running tlirough the centre of tho wind shaft, so that 
the opening and closing movements of tho shutters 
were communicated to the rod A hanging weight 
attached to the ond of the rod was adjusted to keep 
the shutters at the most suitable angle, but allowed 
them to open to present less effective surface to the 
wind when this became stronger than normal This 
mechanism and the earlier invention of Andrew 
Meikle for automatically keeping the sails into the 
wind were extensively adopted and are still in use 
in England, but were not taken up on the Continent 

May 9, 1865 — The first application of hydrauhe 
power for the operation of tools was Ralph Hart 
Tweddell’s invention for fixing or tightening the ends 
of boiler tubes by means of expanding dies operated 
by hydraulic or other fluid pressure, which was 
patented on May 9, 1865 The invention was un 
mediately successful and resulted in a reduction of 
more than one fourth m the cost of riveting 

May xo, 1857 — The manufacture of galvanised iron 
is duo to two Frenchmen, Ledru and Sorel, of Pans, 
who were granted a French patent for their mvention 
on May 10, 1887, and followed this with twenty three 
patents of improvement between that date and 1846 
The English patent was sealed in the name of Craufurd 
in April 1837 
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Societies and Academies. 

London 

Royal Meteorological Society, April 17 — The late 
W H Dines and L H G Dines Monthly mean 
values of radiation from various parts of the sky at 
Benson, Oxfordshire Records for the five years 
1022-1020 are given The radiation is dealt with 
under two heads (1) Luminous rays , (2) dark heat 
rays of wave length exceeding about 2 m , each is 
measured under conditions of (1) clear skies, (2) com 
pletely overcast skies — L H G Dines An analysis 
of the changes of temperature with height in the 
stratosphere over the Bi ltish Isles The average tem 
mrature distribution in the stratosphere over the 
Jritish Isles consists of a pronounced inversion of 
3“ C at the bottom, iollowed by a lapse of about 
0 0° C per km from (H,+ 3) km upwards to at least 
(H, +8) There is no significant connexion between 
the magmtudo of the inversion and either the lapse 
rato just below it, or the temperature m the tropo 
sphere m the layer 31 to 7^ kin Such evidence as is 
available is against the existence of a diurnal varia 
tion of temperature in the stratosphere — H A Hunt 
A basis for seasonal forecasting in Australia A fairly 
definite four year cycle is indicated, consisting of two 
dry yoars followed by two wet years, and requiring two 
years to be allottod to the drying and heating phase 
and two to the wetting and cooling The foul year 
period m the rainfall is also fanly well markod in the 
jieroentage of the continental area over which the 
ramfall is above the average each year 

Paris 

Academy of Sciences, Mar 25 — P Villard Assoc la 
tions and forms of clouds Discussion of the relations 
botwoon the forms of clouds and production of ram — 
F E Fournier A meuru of extending French trade 
— Alex Vdronnet Thoro are three distinct spaces and 
three only Euclid, Riemarm, and Carton R 
Chambaud The deformation of arches - J H 
Coblyn Diagrams and monograms — H Weiss and 
E Vellmger The measurement of the mterfacial 
tension between mineral oils and aqueous solutions 
The mfluonco of time and of the hydrogen ion con 
centration The mterfacial tension of a system 
mineral oil-aquoous solution of electrolyte depends 
not only on trie hydrogen ion concentration of the 
aqueous phase but also on the nature of the electro 
lytes utilised But the variations duo to the nature 
of tho electrolytes are negligible as a first approxima 
tion compared with those brought about by tho 
variations of the hj drogon ion concentration — F 
Prevet The influence of boric acid on the phos 
phoroscence of 7ino sulphidos prepared by the ex 
plosion method The phosphorescent zinc sulphide 
prepared with boric acid is unaffocted by air and 
moisture There is a marked increase in the lumin 
osity of the product —Pierre Leroux Study of the 
absorption ol a specimen of blue rock salt A study 
of the variation of the absorption of bine rock salt as 
a function of the wave length and of the temperature 
— Jean Cabannes and Pierre Salraire The enlarge 
ment and displacement of the lines of tho spectrum 
by molecular diffusion — M Ponte Electronic ana 
lysis lattice of the oxides of magnesium, zinc, and 
cadmium The experimental results given permit of 
the conclusion being drawn that for the velocities 
of electrons utilised, electronic analysis is at least 
as accurate as analysis by X rays, and may be used 
with confidence — E Serin The photoelectrio effect 
and the continuous X spectrum — Andr< Michel and 
Pierre Benazet The reheating of austenitic steels — 
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Lion Lortie The combinations of the salts of tetra- 
valent cerium and of thorium with sodium carbonate 
(sodium cencarbonate and thoncarbonate) The 
ceric salt Na,Ce(CO,) 5 + 12H,0 has been isolated in 
crystals A thorium salt of analogous composition 
lias also been isolated — L Jacqud The fusibility of 
the ferro calcium alloys — R Cornubert and Ch 
Borrel Anomalies of condensation and of cychsation 
Studies on the condensation products of a mothyl- 
a' cyclopontanono and benzaldohydo in the presence 
of hydrochloric acid — J Bougault and Mile Bl 
Leroy Phonyloxymaleic anhydride This substance 
gives crystallised compounds with amines, insoluble 
in ether useful for the characterisation of the amines 
— A Demay The antestephanian tectonic of the 
central French platoau to the oast of tho Loire — 
Rend Brdon Obseivations oil beach deposits In 
tho bay of Authio pobbles and fragments of rocks are 
found which appear to have been transported at least 
250 300 kilometres from the coast of the south of 
England It is impossible for these to have been 
earned in suspension like sand, and the quostion oh 
to the means of transportation is difficult of solution 
One single specimen of rock had attached to it remains 
of Fucus naccharinua, and the author suggests that 
seaweed attached to the locks may have been the 
causo of tho flotation — A Vincent 'iho electrifica- 
tion of winds i barged with snow Winds charged 
with frozen snow caused the development of high 
potentials in an aerial capable of giving sparks up to 
5 mm in longth — Joseph Devaux The measurement 
of the absorption factor of the surface of some 
Pyrenees glaciers for the solai radiations If the 
surface of tho glaciers consisted of pure no limited by 
a plane surface, about 98 per cent would be absoibed 
Ihe absolution factors found were between 0 4 and 

0 77, the lower value being undoubtedly due to tho 
extensive alterations in tho surfaco of the glaciers — 

1 D Streimkov The ecological conditions of exist- 
ence of tho fauna of the Kara Sea — C Chabrolin 1 he 
decay of tho inflorescence of the date palm (Khamedj ) 
The author confirms the conclusions of Cavara that 
this disease is due to the parasite Mangmtella Sccettce 
The most practical treatment appeal’s to be dusting 
♦ho terminal bud with a mixture of powdered copper 
sulphate and slaked lime — Jules Amar Sex and 
nutrition — Serge Yourievitch Tho principal char 
acters of the ocular movements A summary of the 
results of a kinematograpluc study of more than 
20,000 movements of the oyo — Jacques Pellegrin 
The Oiehlul® of Madagascar — E Voisenet New re- 
searches on the nature of the substance which pro- 
duces tho bitter taste m tho disease of bitter wines 
A description of the isolation of a very bitter substance, 
a derivative of acrolein, from 40 litres of wino attacked 
by the disease — H Colin and Marc Simonet The 
viscous fermentation of the frozen beet Tho viscous 
material is produced by a coccus at tho expense of the 
sugar The cocf us has been isolated and cultivated 
The viscous material appears to be identical with the 
dextrane previously isolated by various authors from 
sugar refinery juice contaminated with Leuconosloc 
mesentcroxdea — Ducloux, Rtnjard, and Mile Cordier 
The symbiosis m vivo of the virus of Borrel’s pustule 
in sheep and the virus of foot and mouth disease 

April 2 — A Lacroix A meteorite whioh fell 
at Beyrout (Syria) on Dec 31, 1921 — L Ldger 
and O Duboscq HarpeUa mehistnee, an eccrim- 
form entophyte parasite of the lorvto of Stmultum 
— J A Schouten The geometrical significance 
of the semi symmetrical property of an integral 
connexion which leaves the fundamental tensor in- 
variant — C Bonnier The determination of the 
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temperature* in explosion motors — Georges Mignonac 
and Hand Vsnler de Saint-Aunajr The polymensa 
tion of acetylene bv the silent discharge The syn 
thesis of dipropargyl and of its isomers The com 
plicated mixture produced by the action of the silent 
discharge on acetylene consists partly of a primary 
condensation product due to the discharge alone and 
partly of the secondary polymerisation of tins by heat 
By oarrving out the reaction at 60° C the hydro 
carbons dipropargyl, methylpontadnne and a hexa 
diene were isolated —Pierre Bedos and Adrien Ruyer 
The dehydration of the oxide of cyclohexene and the 
passage from the C, ring to the C a rmg Cyclohexene 
oxide can be dehydrated by phthalic anhydride giving 
1 3 tyclohexadiene and tlus is generally accompanied 
with isomerisation of the oxido to cyclopentane aide 
hyde — Paul Lemoine The superposition of a Tertiary 
anticline on a Cretaceous synclmo 

Bri hSRLS 

Royal Academy of Belgium Juno 2 G Ceaaro 
The points of equal inertia of the rhombohedron 
Victor Willem The jiolaiity of the locomotor au 
paratus of the actmians Th De Donder The 
photonic field Ad Mineur Left projective cubic s 

L Van den Berghe R< searches on deglutition ui 
the teleostean fishos Frans Halet The discovery of 
an eruptive mass in the subsoil of Grammont — L 
Godeaux l he rang! ueru es formed bv the Wilczynski 
linos of a surfac i L Godeaux J ho surfaces having 
the same quadrics of I le — G Van Lenberghe The 
calculation of the fugacitios of a sclution R H J 
Germay lhe foimula of I agratigi and its generalisa 
tion by M 1 J Stieltjos 

Aug 4 A de Hemptinne lhe ionisation and 
(hirmcal combination of gases Lucien Godeaux 
lhe congruences of Gouisat and surfaces having tlio 
same Lio quadrics J Jaumotte E Lahay and J F 
Cox An apparatus for the measurement of the 
magnetic inclination intended to be utilisod by an 
aviator to determine his latitude The measurement 
is based on the electromotive force developed by a 
l otating < oil a null mothod being adopted in which 
the galvanometer unsuitable for an aeroplane, is 
replacod by a telephone An accuracy of 10 is in 
dicated as possible fixing the position in latitude 
withm about 20 kilometros — P Teilhard de Chardin 
( oinplementary note on the inAmmalian fauna of the 
lower Tertiary of Orsmael — M D V Jonesco A 
theorem of Lord Kelvm 

Cracow 

Academy of Science and Letters Jan 7 — 
T Banachlewicz Auxihaiy tables for the calculation 
of the selenographic oo ordinates — T Banachlewicz 
New methods for the correction of orbits — W Lesm 
anaki A method for the synthesis of aendone denva 
tives The use of phosphorus oxychloride as the 
condensing agent in the transformation of arylamme 
carboxylic acids into denvativee of aendone is 
advantageous good yiolds being obtained Mile E 
Majdecka-Zdziarska Oahnaoga parvtflora and Oahn 
eoga hxspxda A discussion of the geographical distn 
button of these American species in Europe and in 
Poland, and of the question whether these should be 
considered as varieties or distinot species Mile C de 
Kleut Phyto sociological researches on the peat bogs 
of the region of the dunes of the nght bank of the 
Vistula in the neighbourhood of Warsaw — S Macko 
Researches on the geographical distnbution and the 
biology of Azalea pontxca m Poland — W Szafer The 
element peouhar to the mountains m the flora of 
the Polish plain The geographical distribution of 
mountain plants m the plain leads to conclusions 
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relating to the history of the migration of the plants 
during the diluvial period — M Thomaschewskl 
Pollen analysis of the peat bogs of Kalmuzy and 
Pomerania — Z Woycickl The crystalloids in the 
nucleus and in the formations known as oleoplasts in 
Omithogrdum caudatum — R J Wojtusiak Compare 
tive studies of the larvae of the genus Mameatra — 
S Karasinski Researches on the action of the 
antirachitic vitamin Rickets should be considered 
as a trouble of development due to a complicated 
avitaminosis which can only be partly suppressed by 
the antirachitic factor 

Feb 4 E Zylinski A theorem of the theory of 
algebraic numbers L Marchlewski and 0 Wyrobek 
lhe absorption of the ultra violet radiations by 
certain organic substances L Marchlewski and 
A Szymanski Researches on chlorophyll P Maz&k 
and J Susko Researches on the oxosulphoiuc acids 

K Dziewonski and A Wulffsohn Researches on 
fi methylnaphthalme B Hryniewitcki The geo 
graphical distribution of Trapa in Polan 1 and contn 
button to the study of the vanoties of this spec ies — T 
Wisniewski Associations of Biyophyta of Poland and 
especially of those of the v irgm forest of Bialt wie/a — 
R Kobendza Tho flna of the fallen giound in the 
massif of Sto tioix B F Petschenko New and 
little known forms in the develoj merit of Bacillus 
megatherium and their cytology St Smreczynski — 
Expei tint ntal res< arches on gastrulatiou in the 
batroehians — R J Wojtusiak lhe oiientation in 
spot e of the c aterpillars of Pm ns W Heinrich L h< 
function of tho capillaries and the fixation of the 
attention 

1 KNIN< RAD 

Academy of Sciences (( omptee rendu* \ > 24 

1028) S Borovik and Afanasjeva Infhitnte of a 
vacuum on the radium clock Some impiovenieiits 
in tho Strutt radium clock are offerer! and a mothod 
of making exact measurements with it of the pressure 
m relative vacua A Lukaiuk Helium m some 
thorium minerals of Russia The quantity of helium 
found in four minerals examined was as follows 
rhevkinite 0 109 c c eshinite 0 648 i c ortito 
0 0038 c c mon at sit 0 287 o c ill < no gram of the 
mineral P Svetlov Osmotic pressure and the 
jiermeability of membranes of trout eggs Lxternal 
membrane is permeable to electrolytes organic mole 
rules and colloid particles Osmotic pi ensure in the 
yolk of the eggs is constant thioughout tho period 
of development so that Home unknown mechanism 
for the regulation of the pressure must he present 
B Stegmann A preliminary communication on an 
ornithological expedition in tho uj per and middle 
course of tho Amur and in the western part of the 
Stanovoi ridge Notes on distnbution nesting habits 
etc of a number of lotal bird specios C Flerov 
Preliminary note on the diagnostic tharaoters in the 
genus Moschus Linn (Mammalia, f orvida ) A brief 
review of musk deers containing diagnoses of five 
subspecies of Moschus moschiferus (including two 
now ones namely, arcticus, from north east Sibena 
and sachahnensis from hakhalm Island) two sub 
species of M chrysoqastcr and of a now sjiecies M 
berezovskn, from the Sze chuan province of China 

(Comptes rendus No 26, 1928 ) B Schtylko 
Fossil remains of a pike from the Akmolmsk province 
The remains are those of a dentals, and thoir study 
showed no differences from the Eaox lucxua , and it 
may be suggested that the latter species existed 
already in tho Pleistocene A Mordvilko Qeouxt 
Hart and its anolocycho forms Plant lice of the 
genus Pemphtgetum Mordv , forming galls on Pistachio 
trees proved to be able to migrate to roots of grasses, 
where they have been long known under the name 
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Qeowa The Ueoica root form occurs in the areas 
where there ore no Pislachia at present (North 
America), but it is possible to state definitely that 
the trees grew there in previous geological ages , with 
their disappearance only the grass root form of the 
aphid remained — G Lindberg Southern elements m 
the fish fauna of the Bay of Peter the Great (Sea of 
Japan) Tho fauna differs strikingly from that of the 
Okhotsk and the Bering Seas in its subtropical 
character, while including a number of typical Arctic 
forms, many of which, however, penetrate as far 
south os the Koroan ooasts At tne same time, a 
number of southern forms are in their turn met with 
as far north as V ladivostok and Olga Bay 

Melbourne 

Royal Society ot Victoria, Dec 13 Edwin S Hills 
The goologv and palaeontology of the C athedral 
Range and the Bluo Hills, m North Western Gipps 
land lhis range is a double razorback < omposed of 
two beds of hard sandstono separated by softer shales 
and sandstones Although formerly believed to be 
Upper Palaeozoic m ago, thoy are overlain with a 
strong unconformity by Upper Devonian rhyolites, 
basalts, tuffs and sediments outcropping to the east 
and arc apparently ( onformable with Upper Silurian 
sediments which outcrop to the west The Cathedral 
Beds have as yet yielded no fossils, but in the Upper 
Devonian rocks a new fish fauna was discovered -- 
F Chapman ( 1 ) On a hne example of the flanged 
cowrie Cypraea giwtroplnx McCoy 'Jho subgenus 
PuUwcyprcea to which the species was leferred by 
M Cossmann is here given generic rank The shell 
structure is discussed — (2) On some trilobites and 
brachiopods from the Mount Isa District North 
West Queensland For many years these beds wore 
referred to as schists of unknown age Ihe rock in 
which the fossils are preserved is a chorty shale, 
horizontally bedded and found twelve miles west of 
Mount Isa at the head of tho Templeton River The 
assemblage of fossils indicates a middle to upper 
Cambrian horizon — (3) On a now species of CapiUus 
found attached to a Pterygolus carapaeo Some 
attached univalves, Capulus melboumensts, adherent 
to the counterpart of the Silurian Pterygotus somite 
which was described by McCoy in 1899 This 
jialtrozoic C ii pul tm shows, in its habit and form, a 
close resemblance to the related tertiary genus 
Hippomx 

Vienna 

Academy of Sciences, Jan 31 — E Haschek On 
Talbot’s Law M Etsler and L Portheim Further 
researches on the nicotine poisoning of fruits and 
seeds In Ntcottana and Avena, Ihe alkaloid pene 
trates unhindered through the liusk, m Fagopyrum 
with difficulty in Heltanthus scarcely at all The 
embryos are unequally resistant to nicotine Calcium 
and potassium chlorides influence the dogreo of poison 
ing — L Mirskaje Regenerative processes in growing 
points of Tradescantia guuinensts — M Holly Some 
new African fish forms Species of Barbus from rivers 

Teb 8 — R Wegachelder Reactions in light and m 
the dark with counter and following effects — L Moier 
and A Brukl Determination and separation of rare 
metals from other metals (15) The quantitative 
analysis of gallium For separation of little gallium 
from much iron, sodium thiosulphate was used , this 
reduces feme to ferrous and precipitates gallium — 
F Staudinger Heteromorphoses m stigmata and 
other organs of Caraustus morosus — H Burchardt 
Regeneration and symmetry of limbs stuck through 
the bodies of newts — C Zawuch-Onenrtz The pro 
motion of bone growth by injection of bone extract 
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Feb 14 — A Kalian and G Brunnar Velocity of 
esterification of alcohols m formic acid — O Gogsn- 
berger The Brachiopoda of the Cardita strata at 
Launsdorf m Middle Carmthia —0 Gugenbcrger 


n the influence of various altitudes on the action of 
tho thyroid gland in the dog — K Federhofer Graph 
ical kinematics of a c rank loop oscillating m space 
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A Royal Commission on the Civil Service 
AT the last meeting of the National Whitley 
A Council for the Civil Service, the staff side, at 
the instance of the Institution of Professional Civil 
Servants, moved for the appointment of a joint 
committee of the Council in the following terms 

That a joint committee be appointed to inquire 
into the recruitment, organisation, duties, and pay 
of the professional, scientific, and technical Civil 
Servants employed in the scientific, research, and 
experimental branches of the Public Service, and 
to make recommendations 

In reply, the official side of the Council, speaking 
on behalf of the Government, stated that while 
the motion for such a committee could not be 
accepted, the Government had decided to set up 
an inquiry into the organisation and lay out of the 
research departments, upon which persons outside 
the Civil Service famibar with the problems in 
volved would be invited to serve The Institution, 
while not satisfied that the views of the staffs it 
represented would be adequately considered by 
such an mquiry, decided to await further infor- 
mation before settling the policy it should adopt, 
and to call an early meeting of the standing jomt 
committee of the Institution and the Association 
of Scientific Workers 

Two days after the meeting of the National 
Whitloy Council, the Prime Minister unexpectedly 
announced to a women’s deputation, not primarily 
concerned with Civil Service questions, that if 
returned to power the Government had decided to 
set up a Royal Commission on the Civil Service, 
with, it appears, wide terms of reference which 
would permit of a radical re examination of the 
structure and organisation of the Servioo This 
announcement was received with surprise in 
oflfioial circles, and it was thought in some quarters 
that the Royal Commission would, in view of the 
character of its proposed reference, take within 
its scope the mquiry concerning the research de 
partments The Institution has made inquiries 
through the staff side of the National Whitley 
Council, and learns that two separate inquiries are 
in fact intended 

It is all to the good that the special problem of 
the organisation of research under the auspices of 
the State should receive expert and impartial 
consideration The recent Report of the Research 
Co ordination Sub-Committee of the Committee of 
Civil Research indicated that there was scope for 
closer co origination in certain directions, and 
better organisation and concentration of control 
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should lead to a higher status for the research 
departments, and so to better conditions for the 
scientific staffs, which lag far behind those of non- 
scientifio civil servants But it is to be hoped that 
the Royal Commission will be so constituted as to 
ensure that, in the consideration of the structure 
of the Civil Service, due regard will be paid to the 
views of those who hold that science is an integral 
part of the life of civilised communities, and that 
economical administration requires a full recog 
mtion of the contribution that the technical expert 
in the wide sense can make towards the promotion 
of social welfare In the Civil Service the technical 
expert has little or no authority and is normally 
regarded as a mere consultant, with the result 
that his career and status are adjusted accordingly 
The control of the Service by a dose caste of 
administrators, few of whom have received an 
advanced scientific training, has inevitable reac- 
tions on the part that the man of science, whether 
pure or applied, is permitted to play m adminis- 
tration Status m the Civil Service, as elsewhere, 
is reflected in remuneration, and Sir Richard Red 
mayne has recently pointed out m his presidential 
address to the Institution of Professional Civil 
Servants that the highest scientific posts in the 
Service carry half the salary of the highest 
administrative posts 

The modem State cannot afford to treat in this 
fashion those upon whom material progress de 
pends Efficiency of the administrative machine 
must depend upon a ready acceptance of the 
results of research and appreciation of the need for 
the scientific approach in the solution of adminis 
trative problems A Royal Commission whioh 
does not include a number of scientific and pro 
fessional men of acknowledged authority and 
experienced m the application of scientific method 
and discovery to administrative necessities will 
inevitably produce a report highly coloured by 
traditional ‘ establishment ' notions m the Civil 
Service, whioh will rivet upon the Service for yet 
another generation a system of control now some 
two generations old and completely out of touch 
with modem necessities Mr Churchill, in reply 
to a parliamentary question, has stated that the 
object of the Royal Commission is to undertake 
“a dispassionate and informed examination of 
the Civil Service from the point of view of its 
efficiency as a national instrument and of its own 
well-being ” These words are admirable, but we 
shall await with interest the actual terms of refer- 
ence, and above all the actual personnel of the 
Commission 
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Rays and Waves 

(1) Handbuch der EzpenmenUdphystk Heraus- 
gegeben von W Wien und F Harms Unter 
Mi tar belt von H Lenz Band 16 Radio- 
ajpivitdt Von Prof K W F Kohlrausoh Pp 
xu + 986 81 gold marks (2) Band 18 Wellen- 
optik und Polarisation Bcarbeitet von K F 
Botthnger, R Ladenburg, M v Laue, Hans 
Schulz Photochemxe, von E Warburg Pp 
xiv+074 63 60 gold marks (3) Band 19 

Dispersion und Absorption Von Prof George 
Jaff 6 Medien mtt verdnderlxchem Brechungsxndex 
und Lxchtzerstreuung Von Prof Richard Gans 
Pp vrn + 430 41 gold marks (4) Band 23 

Phoephoreszenz und Fluoreszenz Tell 1 Von 
P Lenard, Ferd Sohmidt und R Tomasohek 
Pp xxiu + 741 71 gold marks (6) Band 23 

Phosphoreszenz und Fluoreszenz Teil 2 Von 
P Lenard, Ferd Schmidt und R Tomasohek 
Lichtelelctnsche Wirleung Von P Lenard und 
A Becker Pp xi + 746 1644 72 gold marks 
(Leipzig Akademischo Verlagsgesellschaft 
m b H , 1928 ) 

T O the third book of Newton’B “ Opticks ” are 
appended certain famous Queries, Borne of 
which are as applicable to day as when they were 
first written In Query 17 he asks “ When a ray 
of light falls upon the surface of any pellucid body, 
and is there refracted or reflected, may not waves 
of vibrations, or tremors, be thereby exoited in the 
refracting or reflecting medium at the point of 
incidence, and contmue to arise there, and to be 
propagated from thence as long as they contmue 
to arise and be propagated ? and are not these 
vibrations propagated from the point of incidence 
to great distances ? and do they not overtake the 
rays of light, and by overtaking them successively, 
do they not put them into the fits of easy reflexion 
and easy transmission described above ? ” 

In these days when waves of light pose as 
corpuscles or quanta, and material particles assume 
the characteristics of waves (albeit waves in space 
of many dimensions), the whole of modem physics 
might be moluded m the two terms ‘ rays * and 
‘ waves ’ But these volumes of the monumental 
“ Handbuch der Expenmentalphysik ” are more 
particularly concerned with light waves and the 
rays from radioactive substances, and there is no 
danger of misunderstanding when they are sum- 
marised under these two headings At the same 
time, the dilemma whioh confronts the physicist 
u reflected in the treatment meted out to the 
quantum theory by the different authors to whom 
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the work has been assigned Some accept the 
theory whole-heartedly, others with evident hesi- 
tation 

(1) Prof Kohlrausch of Graz has written a com- 
plete and impartial account of the science of radio- 
activity, and we have nothing but praise to give to 
this admirable volume In some Continental text- 
books we have noticed a tendenoy to belittle or to 
ignore the work of the Cavendish Laboratory and 
the Cambridge physicists No such tendenoy is 
to be found in this volume, where we meet re- 
peatedly the names of J J Thomson, C T R 
Wilson, E Rutherford, and their numerous fellow 
workers The longest chapters in the book are 
devoted to gamma rays — a subject to whioh Prof 
Kohlrausch has made important contributions — 
beta rays, and alpha rays Very remarkable are 
the results obtained by the use of Wilson’s cloud 
chamber, by means of which the tracks of such 
rays are made visible In particular, mention 
may be made of the stereoscopic pictures by 
Meitner and Freitag (Figs 109 and 170), m which 
the path of a hydrogen particle set in motion by 
the impact of an alpha ray is clearly marked 
Some of Blaokett’s photographs are also well re 
produced We have taken special interest in the 
account of the H rays, including the description of 
S tetter’s experiment, using Aston’s mass spectre 
scope to show that the mass of such a particle is 
identical with the mass of the hydrogen atom 

(2) The greater part of vol 18 is devoted to 
physical optics Rudolf Ladenburg gives an 
interesting critical account of the measurements 
of the velocity of light, taking Miohelson’s latest 
value, c= 299,790 km /sec , as a standard In an 
added note it is pointed out that this is m close 
agreement with the value deduced by the astro 
nomical method (H Spencer Jones) 1 

M v Laue is responsible for valuable articles on 
the optica of moving bodies, the reflection and 
refraction of light at the interface between iso 
tropic bodies, and the interference and diffraction 
of electromagnetic waves (with the exception of 
X rays) The first of these contains information 
as to recent researches not easily available to the 
student The same remark applies to Bottknger’s 
short article on the relativistic displacement of 
spectral lines towards the red and the bending of 
light in the gravitational field of a star The 
polarisation of light is well treated by Hans Schulz, 
who gives a careful aooount of historical and modem 
experiments and apparatus — we notice references 
are made to instruments by Hilger and . by 
1 B«« NATUM, Tol, 120, p SOI , 1927 
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Bellingham and Stanley Reproductions are 
given of the striking interference patterns of 
crystals due to H Hauswald 
A short article of 40 pages by E Warburg on 
photochemistry is included in this volume The 
author seems to have imposed severe reatnotions 
on himself m his treatment of this subject, and the 
result is somewhat disappointing This arises in 
part from the complexity of the material, for 
although the quantum theory affords some ex- 
planation of the simpler photochemical processes, 
the reactions are m general complicated by second- 
ary changes which cannot at present be traced in 
detail or subjected to critical analysis When 
absorption of incident radiation takes place, an 
electron is raised to a higher quantum level, or in 
other words, energy of radiation is transformed 
into quantum energy It is now assumed that, by 
interaction with another molecule, this quantum 
energy can be changed into another form of energy, 
in this case, chemical energy 

To set up and preserve the laws of statistical 
equilibrium a particular process can in general 
never be supposed to act alone, unaccompanied by 
a corresponding reverse process , only the two 
together form a possible single mechanism of inter- 
action Collisions between electrons and atomic 
systems may be divided into two types, those in 
which kinetic energy of electrons is changed into 
quantum energy of atomic systems, and those in 
which the inverse change of quantum energy into 
kmetic energy of electrons occurs In thermo- 
dynamic equilibrium there must be just as many 
collisions of one type as of the other According 
to Franck, this conclusion must also be drawn 
with regard to the collisions between excited and 
unexcited atomic systems 

(3) Vol 19 of the ‘ Handbuch ’, though less bulky 
than some of its companions, deserves special 
attention, as it has to do with subjects of great 
theoretical importance Prof Jaffc, of Giessen, 
writes on the related topics of the dispersion and 
absorption of light After a short historical intro- 
duction the classical theories are discussed briefly 
but adequately The theory of dispersion was 
first suggested by Maxwell in a question in the 
Cambridge Mathematical Tnpoe of 1869, but 
important work was done by Sellmeier (1871), who 
independently advanoed the view that the differ- 
ences in the velocity of light m different materials 
must be attributed to the direct action of the 
vibrating particles of the medium Bet m oscillation 
by the ether vibrations The electromagnetic 
theory of dispersion is then described, and the 
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later developments consequent upon the adoption 
of the electron theory discussed Next we have 
on account of the application of the quantum 
theory to the problem, leading up to the dispersion 
formula of Kramers, and finally to the new quantum 
mechanics — a truly notable record of scientific 
progress The experimental aspects of the sub 
ject are next taken up, gases, liquids, and solids 
being considered in turn, and comparison between 
theory and experiment being kept in view through 
out Chapter vi deals with several related 
questions of great interest, such as the number 
of dispersion electrons, and the probability of 
quantum transitions 

Part II consists of three chapters dealing with 
absorption, commencing with an account of the 
theories, including the collision theory of Lorentz 
and also the theory of Planck, in which the damp- 
ing is referred solely to radiation Then follow 
descriptions of experimental methods and of the 
results obtained for gases and vapours, liquids and 
solids The whole work is well done and deserves 
high praise 

Prof Gans of Kfimgsberg contributes a short 
chapter on media with variable refractive indices, 
and a further three chapters, which, in view of the 
growing importance of their subject, might well 
have been longer, on the molecular scattering of 
light 

(4) The difficulty of dealing with the vast amount 
of material accumulating as the result of modem 
scientific research is illustrated by the volumes on 
phosphorescence and fluorescence The method, 
which consists m abstracting or reproducing in 
considerable detail a large number of original 
papers, is far from attractive In the opinion of 
the reviewer, who sympathises with the authors 
in their task, more severe pruning and more 
critical selection would have increased greatly the 
value of the resulting work We hold that the 
author of such a volume need not attempt to 
provide an exhaustive account of all available data, 
even were that humanly possible, but rather to 
supply a judicious and stimulating survey of the 
mam facts and theories In the subject of lumines 
cenoe the difficulty is acute, arising in part from 
the fact that the development of the theory has 
not kept pace with the increase in the number of 
facts of observation and experiment 

The historical method is followed in the earlier 
part of the volume, which begins with an account 
of the observations of Canton, Stokes, and Becquerel, 
followed by a description of the work of Klatt (to 
whom the book is dedicated), of Lenard and his 
No 3106, Von 123] 


fellow workers, notably Hausser and Saeland 
We can do no more than mention the investiga- 
tions of Gudden and Pohl on the electrical conduc- 
tivity of phosphorescent materials when illumin- 
ated, and the work of the same investigators and 
of Schmidt on the dielectric constant of the 
material 

(5) The second part of Vol 23 contains five 
chapters which conclude the discussion of phos- 
phorescence and fluorescence, and five more cover 
ing some 500 pages which are concerned with 
photoelectric activity In the chapter on fluores 
cence, it is pointed out that the time during which 
the emission continues after the cessation of the 
stimulus does not afford a sharp criterion to enable 
us to distinguish between fluorescence and phos 
phorescence It is suggested that a better criterion 
may perhaps be found in the photoelectric effect, 
which postulates the complete separation of 
electrons from the active centres of the phosphore 
in all cases of phosphorescence of long duration 

Of outstanding interest are the researches of 
R W Wood and others on the fluorescence of 
gases and vapours When sodium vapour is 
illuminated by sodium light, some of this light 
is re emitted without change of wave length 
as resonance radiation But, in addition, other 
monochromatic radiations, forming resonance 
spectra, are given out when the vapour is illumin- 
ated by the light of metallic arcs Recent investi 
gations have done much to unravel the complicated 
line spectrum obtained m this way 

The section on photoelectricity is mainly due to 
A Becker, and even if emphasis is laid on the work 
carried out by German investigators, it is useful 
to have the results summarised by one who has 
himself made important contributions to the 
subject We may mention in particular his work 
on the relation between photoelectric and therm 
ionic emission The reviewer turned at once to the 
chapter on photoelectric fatigue, and was interested 
to find that this perplexing phenomenon is attri- 
buted by the author mainly to the influence of gas 
(ozone) or vapour (water vapour) on the emission 
of electrons The final chapter is on the practical 
applications of photoelectricity, and refers to the 
increasing importance of photoelectric cells m 
photometry 

It was by studying the energy of photoelectric 
emission that Einstem in 1905 was led to the 
theory of light quanta, which seemed in direct 
antagonism to the wave theory of light The 
energy of the light quantum of frequency v was 
assumed to be h v where A is Planck’s constant 
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We may oonolude with a question put by Schrftd- 
mger at the end of his lectures on ware mechanics 
Is it quite certain that the oonoeption of energy, 
indispensable as it is in macroscopic phenomena, 
has any other meaning m micro-mechanical 
phenomena than the number of vibrations in h 
seconds ? H S Allen 


The Evolution of Human Races 

L’Ologenise humatne (Ologdnisme) Par Dr George 
Montandon Pp xi + 477 4- 14 planches (Pans 
F61ix Alcan, 1928 ) 200 francs 

D R GEORGE MONTANDON is known to 
anthropologists because of the contnbutions 
he has made to our knowledge of the Mongoloid 
peoples of Asia, of the inhabitants of Abyssinia, and 
of the pnmitive cultures of Afnca In the present 
imposing book he appoare as the author of a work 
on systematic anthropology He has here attempted 
to do two quite separate things to give a system 
atic account of the living races of mankind — of 
which he distinguishes twenty — and at the same 
time to apply a new theory to explain the origin of 
human raoes The theory of Evolution which he 
applies is that formulated by Prof Rosa of Modfina 
m 1918 and named by its originator ‘ ologenem ’ 
(holos, entire) We think the author would have 
done much better to have written two books — one 
for the exposition of the theory he has adopted, 
and utibaed the other for his valuable data and 
charts relating to the descriptive ethnology of man 
kind In brief, the theory is the weakest part of 
Dr Montandon’s book, and many anthropologists 
may turn away before they reach the really valu- 
able ohapters We also think that the earlier 
ohapters, which attempt to trace the ongm of the 
earth and of life, might well have been omitted 
After oiting the various theories which have been 
formulated to explain the ongm of new species — 
Lamarckism, Darwinism, neo Lamarckism, neo 
Darwinism, mutatiomsm, etc — the author rejects 
them all m favour of Rosa’s ' olog6msme and 
proceeds to apply this theory to explain the facts 
of human evolution It is not necessary to enumer- 
ate all the postulates of his theory , they are numer- 
ous and arbitrary We need only mention two or 
three which are essential to understand its applies 
tion to a race of human beings The theory pre 
sumes that every man, woman, and child of a race 
is ‘ wound-up ’, so that all, after passing through a 
certain number of generations, will arrive at a criti- 
cal or maturation stage On this stage being 
reached the whole species divides, half of the in 
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dividuals being ohanged into one kind of race, the 
other moiety into another Races ‘ unwind ’ and 
reach critical stages at different rates — some rapidly, 
others slowly — so that a backward race may be a 
true cousin of another which is highly advanced 
The theory is determimst in nature, but environ- 
ment, habit, and competition are operative and 
modify the result Races have also arisen by 
hybridisation Further, as mankind is and has 
been distributed over wide aroas of the world for 
long geological epochs, each area being the scene of 
independent advance, it is foolish to speak of, or 
search for, a limited area of origin or cradle for man 
kmd Under this theory a new race appears at the 
same time over a wide area 

In a brief notice such as this, it is impossible to 
give a full exposition of Dr Montandon’s ideas, but 
enough has been stated to place the reader m pos- 
session of their trend Their practical application, 
even in Dr Montandon’s hands, requires a consider- 
able degree of constraint to mako facts fit with ex 
pectation On the other hand, the author never 
shirks facts , he has searched all the latest btera- 
ture dealmg with blood reactions, immunity, etc , 
and sought to fit them into his scheme Indeed, 
the book is a valuable repository of fact, even if the 
theory of * olog^msmo ’ proves to have bttle or no 
permanent value 


Chemistry and Physics of Sea Water 
Biological Chemistry and Physics of Sea Water By 
H W Harvey (Cambridge Comparative Physio 
logy Senes ) Pp x + 194 (Cambridge At the 
University Press, 1928 ) 10s 6 d net 

T HIS book deals with the particular chemical 
and physical conditions m the sea which 
appear to be most important in affecting the growth 
of plants and animals The author reviews the 
results of researches subsequent to the publication 
of Krtimmel’s “ Handbuch der Oceanographie ” m 
1911 Smce H M S Challenger led the way in 1872, 
there has been a steady increase in the number of 
vessels investigating the high seas, while at the 
same time marine biological stations established in 
increasing numbers m different countries have in 
vestigated the conditions in coastal waters The 
combination of a laboratory on shore with a small 
sea going voesel has proved particularly fruitful, and 
provides the author with much of the material for 
this book 

Chapter i gives a brief summary of the general 
physiology of 'marine organisms, the factors con- 
trolling photosynthesis, aqd the relation of the 
*1 
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animals to changes in oxygen tension, temperature, 
and light The part played by the so called dis 
solved organic matter is still obscure, but it is prob 
ably important Chapter n deals with the chemi 
cal composition of the water, the dissolved salts and 
gases, and the hydrogen ion concentration Prac 
tical details for the estimation of the more import- 
ant substances are given There is an interesting 
table of the elements occurring only in minute 
traces m the sea, of which there is a large number 
Many of these rare substances are extracted from 
the water by the organisms, and they may assist or 
even replace related substances in metabolio pro 
cesses, as copper replaces iron m the respiratory 
pigments of the Crustacea 

Recent work on the supply of food materials for 
the phytoplankton has shown that the nitrates and 
phosphates are formed m the deeper layers and are 
brought to the surface by currents This depend 
ence of the phytoplankton (and of course ultimately 
all the plankton, great and small) on currents leads 
to considerable space being devoted to water move- 
ments The understanding of these movements is 
facilitated by a number of clear diagrams A short 
account is given of the recent work of Bjerknes and 
SandstnJm on the mathematical treatment of cur- 
rents Chapter iv deals with the gain and loss of 
heat by the water and with the currents, which are 
largely responsible for the vagaries of temperature 
that are found in many places The study of the 
distribution of temperature with depth shows that 
in summer a layer of warmer water from 10 to 60 
metres m depth overlies a layer of colder water, 
there being a difference of temperature of several 
degroes between the two This condition, which 
occurs regularly m the summer m lakes in temperate 
regions, has only recently been noticed m the sea, 
although many of the old temperature records show 
it quite clearly The difference in density between 
the two layers prevents them mixing freely, and so 
prevents the phosphates and nitrates formed in the 
deeper water from reaching the surface where they 
can be utilised by the plants A prolonged period 
of fine weather in summer may therefore cut off the 
food supply of the phytoplankton 

Chapter v deals with the oolour and the penetra 
tion of light into sea water There is here a con 
uderable field for experimental work, apart from 
that on photosynthesis, on the effects on marine 
.organisms of bght of different wave lengths 
Chapter vi concludes with a brief review of factors 
influencing the fertility of the sea and its fluctua- 
tions Here we are no nearer the solution than we 
are to solving the problem of the fertility of the 
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soil, and one of the greatest difficulties m the way 
is that we know so little of bacterial activity 
The author has succeeded in presenting the reader 
with a clear review of the present position of the 
study of the physical environment m which marine 
organisms live There is a list of references to re 
oent literature at the end of each chapter, which adds 
to the value erf the book It can be recommended 
to all who are interested m the sea, and particularly 
to those who aro studying the physiology of its 
inhabitants 

Our Bookshelf 

Lehrbuch der Expenmentalzoologie Expenmenielle 
Entwicklungalehre der Ttere Von Prof Dr 
Bernhard Diirken Zweite Auflage Teil 1 Pp 
320 Teil 2 (Schluss) Ppxu+321 782 (Ber- 
hn Gebriider Bomtraeger, 1928 ) 61 gold 
marks 

In his first few pages the author of this book defines 
very accurately the scope of the subject with which 
he deals It is to include all branches of the 
analytical study of development in the animal 
organism considered as a whole, but not that of its 
parts considered separately In the book he there- 
fore discusses heredity, fertilisation, and the differ 
entiation of specific form He does not deal with 
the growth of the body in size Having so defined 
his subject, ho proceeds to name it “ Exjierimental 
Zoology ” The use of this title is open to objection 
from many points of view In the first place, it is 
not descriptive The experimental method is now 
used, or is coming to be used, in all branches of the 
science, wherever its use is effective Its use is 
certainly as characteristic of many other branches 
as it is of the subject of this book But a more 
important objection is that a classification of a 
science by the methods used in its various branches 
must always be unsound In zoology this type of 
classification has been widely used and owes its 
origin to the history of the science To speak of 
exjienmental zoology to day in the sense of the 
author of this book, or in any similar sense, is an 
anachronism It would surely be better to allow 
the term to fall into disuse and to name all the sub 
divisions of the science according to the subject 
matter of each It would not be difficult to choose 
such a title for the subject of this book 

Probably the chapters which deal with the expen 
mental study of differentiation will be of most use 
to biologists outside Germany This is a subject 
which German biologists have made particularly 
their own, and a good summary of their recent work 
upon it was needed This need the book seems to 
supply The other parts of the subject have been 
more frequently summarised, and the account given 
here is often short and sometimes incomplete In 
particular, only some of the aspects of fertilisation 
are discussed, and a theory is put forward in regard 
to it with which by no means all workers upon the 
subject will agree 

It is perhaps not surprising that the examples 
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quoted are largely results obtained by German 
workers Numerous examples oould be given m 
whioh work of apparently equal or greater im- 
portance by other biologists is not discussed In 
other respects the second edition of the book appears 
to have been brought up to date It should be 
useful to biologists in Great Britain 
A Laboratory Manual of Elementary Physical 
Chemistry By Prof Edward Mack, Jr , and 
Prof Wesley G Franoe Pp xi + 195 {New 
York D Van Nostrand Co , London Mac- 
millan and Co , Ltd , 1928 ) 8s 8 d net 
The laboratory manual of Profs Mack and France 
begins with three theoretical “ Exercises ”, dealing 
with units and dimensions, significant figures, and 
errors of experiment, respectively These are 
followed by a series of thirty five experiments, of 
which two are concerned with determinations of 
molocular weights in solution, two more with con 
ductivitics and transport numbers, two with the 
preparation of a standard cell and the study of a 
concentration cell, whilst the hydrogen electrode 
and indicators form the subject of two more expen 
menta m the electncal section of the book These 
experiments provide adequate samples of measure 
ments of those properties of dilute solutions of 
electrolytes which have occupied such a prominent 
position in physico chemical literature during the 
past forty years, but they leave room for an 
exceptionally large proportion of expenments with 
gases and liquids other than dilute solutions 
The course is therefore exceptionally well 
balanced, and can be recommended on account of 
its progressive outlook The text dealing with the 
individual experiments is well written, and is pre 
sented in an attractive form The manual is a 
competent and trustworthy guide for a laboratory 
course of thirty six periods, and would serve as a 
good preparation for more advanced work in 
physical chemistry 

The Year Book of the Scientific and Learned Societies 
of Great Britain and Ireland a Record of Work 
done m Science, Literature, and Art during the 
Session 1927-1928 by numerous Societies and 
Government Institutions Compiled from Official 
Sources Forty-fifth Annual Issue Pp vu + 
420 (London Charles Griffin and Co , Ltd , 
1929) 18# net 

A note of warning is sounded in the preface to the 
new issue of this valuable annual The publishers 
state that for some years past “ the heavy cost of 
production has been altogether out of proportion 
to the sales ”, and that although they are anxious 
to contmue their part, they cannot do so without 
more support 

As usual, the societies included are grouped in 
fourteen sections according to the subject of their 
activities ' Societies with London headquarters 
come first, followed by provincial, Scottish, and Irish 
societies In each case the address, officers, and par- 
ticulars of meetings, membership, and publications 
are given, followed by a list of papers read during the 
session 1927-28 Incidentally, it is remarked th’at 
in future, only papers whioh are published are to 
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be included, so that the Year Book will be an mdex 
of published work, and as such alone the volume 
must be of considerable service Government de- 
partments such as the National Physical Labora 
tory are included in their appropriate sections 
The thanks of scientific workers generally are 
due to the officials of the societies who have co 
operated with the publishers m making the Year- 
Book not only available but also authoritative 
We hope with the publishers that sufficient sales 
will be forthcoming to make possible the continu 
ance of this useful reference book 
Preparation of Scientific and Technical Papers 
By Prof Sam F Trelease and Emma Sarepta 
Yule Pp 117 (London Baillifcre, Tindall 
and Cox, 1927 ) 7# net 

If every liegmntr, and some experienced trans- 
gressors, were to digest the contents of this little 
book before again attempting to place on printed 
record the method and results of a scientific 
investigation, critics of tho quality of suoh con 
tnbutions to literature would in large measure be 
depnved of illustrative material, of which there 
is at present no lack Indeed, had the advice 
which the authors offer been loss well founded, 
and their specific directions less generally accept 
able than is in fact the case, they would still have 
rendered notable service in emphasising the im- 
portance in such matters of clear and logical 
presentation, of attention to detail, and of a 
reasonable measure of uniformity Thus, whilst 
there may be two opinions concerning some of the 
individual instructions, there can be one only con 
ceming the value of tho book os a whole The 
subject matter deals concisely with the arrange- 
ment of a paper and its preparation for the press, 
and the attention which is afterwards required of 
the author , it includes a description of methods 
of citation, abbreviation, tabulation, and lllustra 
tion Editors and readers of scientific literature 
will agree that there was room — on many a shelf — 
for such a book A A E 

A Classbook of Practical Chemistry First Year By 
J Moms Pp vm + 103 (London Methuen 
and Go , Ltd , 1928 ) 2# 

This book is intended for pupils commencing the 
study of ohemistry A new feature is that the 
directions for carrying out expenments are given 
on the left hand pages, while the results are 
desenbed on the nght hand pages, and the author 
suggests that “by the adoption of some simple 
method of covenng, the nght hand page is com 
pletely hidden during practical work ” The suc- 
cess of suoh a scheme must depend largely upon the 
teacher and upon the age of the pupils The in- 
structions for carrying out expenments are simple 
and clear, but the scope of the book might with 
advantage have been slightly extended to include 
such expenments as the preparation of hydrogen 
and nitrous oxide The melting and boiling points 
of sulphur are given as 115° C and 448° C instead 
of 112 8° C and 444° C respectively The equation 
for the reaction of magnesium with carbon dioxide 
(p 39) is incorrect 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Ozone Absorption during Long Arctic Night 
In Natube of April 27, p 044, Prof R W Wood 
again raises the hopes of astronomers that it may be 
possible to obtain an extension of the ultra violet 
spectra of the sun or stars by going to a station near 
the pole at the end of the winter He assumes — as 
most people have done — that the ozone m the atmo 
sphere is formed by ultra violet radiation from the 
sun, and since it is the absorption by ozone which 
causes the abiupt extinction of stellar spectra at 
about 3000 A , he naturally concludes that this absorp 
tion would be least where the upper atmosphere lias 
had least sunlight 

I fear that it ih necessary to dash any such hopes 
of astronomers, and possibly this note may save 
someone from the discomforts involved in a fruitless 
expedition to high latitudes in the winter W e have 
now, by the kindness of a number of helpers, a aeries 
of observations extending over many months at 
twelvo stations, ranging m latitude from 70' N to 
4fl° 8 These observations are quite regular and 
consistent, and show that tlio lowest ozone values 
are found in tropical regions at any time of the year, 
while the highest ozone values are found m high 
latitudes in spring In the tropics there is practically 
no annual variation, but m high latitudes the annual 
variation is very large (the maximum amount of 
ozone is about twioe the minimum amount), the 
maximum being in spnng and the minimum being in 
autumn The autumn values m high latitudes are 
nearly as low as those in the tropics, so that while in 
the spring hemisphere the amount of ozone increases 
rapidly from the tropics to the pole, in the autumn 
hemisphere the amount of ozone is nearly constant 
at all latitudes 

These results are, of course quite inconsistent 
with the suggestion that the ozone is formed by 
ultra violet radiation from the sun The shortest 
wave lengths from the sun will undoubtedly form 
ozone, but the longer waves which are strongly 
absorbed by ozone will decompose it As there is so 
muoh more energy m the band of longer wave length, 
it is not surprising that the equilibrium amount of 
ozone, when the atmosphere is subjected to both 
wave lengths, should be very small What forms the 
ozone is not, at present, certain, but the connexion 
found between the amount of ozone and magnetic 
disturbance might suggest some action associated 
with the aurora, though occurring lower down (the 
ozone appears to be at a height of about 40 to 50 
km , while the minimum height of the visible aurora 
is about 90 km ) Whatever the action forming ozone, 
it is olear that the equilibrium amount due to sun 
light is always smaller than tho amount actually 
present, so that tho sunlight tends to reduce this 
amount 

If astronomers wish to get spectra extending as far 
as possible into the ultraviolet, they should go to 
the tropics, or should choose days in temperate 
regions during tho autumn with antieyclomo con 
ditions and a tropical air current above, as under 
these conditions the amount of ozone is as low in 
temperate regions as in tho tropics 

G M B Dobson 

Boars’ Hill, Oxford, Apnl 27 
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Thyroid and Temperature in Cold-blooded 
Vertebrates 

The thyroid is well known to be concerned with 
temperature regulation m homothermio animals It 
seems, however, also to have a somewhat analogous 
function in cold blooded forms In an experiment 
undertaken to investigate the temperature coefficient 
of metamorphosis, a number of sets of half grown 
Rana temporana tadpoles, after all being exposed to 
the same concentration of filtered thyroid suspension 
in water for the same longth of time, were placed at 
various temperatures from 3° to 30° C The thyroid 
dosage was moderate, sufficient to produce meta 
raorphosis in about a week at room temperature 
As expected, temperature exerted a marked effect 
on motamorphio rate Those exposed to tempera 
turns below 6° C , however, provided a surprise After 
showing a certain degree of change, they proceeded 
no further in metamorphosis Even when removed 
to room temperature, thoy continued indefinitely in 
this half and half condition, as shown in the photo 
graph (Fig 1), taken several weeks after removal 
That permanent intermediate conditions between 
larva and adult could be obtained m urodeles was 
already known from the work of 
Jensen and others on axolotls 
This is, I believe, the first case 
in An ura It confirms the view 
that metamorphosis is not an all 
or nothing reaction The relation 
to temperature, however, is what 
especially concerns us here The 
half and half state can only be 
interpreted as follows (1) the 
treatment with thyroid ah extra 
causes a marked compensatory 
reduction in the animal's own 
thyroid (a fact well known in 
amphibian experiments) , (2) some 
of the effect of the thyroid dose, which causes rapid 
metamorphosis at higher temperatures, is here used 
up in counteracting the effect of low temperature 
instead of in producing metamorphosis 

Something of the same sort can be deduced from 
other work, Buch as that of Adler, who found that in 
untreated tadpoles high temperature oausod regression 
of the thyroid, low temperature hypertrophy, both in 
growth and functional activity 

The conclusion appears to be justified that m tad 
poles the thyroid is acting as a primitive temperature 
regulator, or rather as a temperature buffer The 
metabolism of tadpoles is lower in the cold than in the 
hot , but thanks to the thyroid’s hypertrophy m the 
cold and regression m the hot, and to the fact that 
thyroid secretion increases metabolism, the difference 
is not so great as it would be without a thyroid On 
this view, the temperature coefficient of oxygen oon 
sumption and other metabolic activities should be 
greater in thyroidless than in normal tadpoles It 
would be of great interest for anyone who has com 
niand of the technique of thyroidectomy in frog 
embryos to put this deduction to the test 

Julian 8 Huxley 
King’s College, London, W C 2 


Mimicry 

In Nature of Apnl 27 there appears an aitiole on 
mimicry by Dr Hale Carpenter, of Uganda, in which 
he pays me the oompliment of quoting extensively 
from an essay of mine on evolution whioh appeared 
in the volume “ Evolution m the Light of Modern 
Knowledge ’’ In Dr Carpenter’s article he asserts 
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that 1 natural seleotion ’ affords the only satisfactory 
explanation of mimiory, and he onticisee the tentative 
explanation whioh I put forward 

I quite freely admit that I am unable to give an 
explanation of the numerous facts adduced by Dr 
Carpenter To do so would require years of original 
work in each locality , the environment, both physioal 
and biological, would have to be thoroughly analysed 
in each case, which notoriously has not been done 
We should have to account for the fact that in 
some cases the supposed model is rare and the mimic 
far more numerous, and we should have to deal with 
the distressing circumstance that evidence for serious 
attack by birds on butterflies in the adult condition 
is sadly lacking Bergh in his “Nomogenesis ’ states 
that only one example of this was known to him, 
and that was in Ceylon, where the beo eaters (Mero 
pidte) devour large numbers of the supposedly dis 
tasteful Danaidai ' 

Of one thing, however, I am certain, and that is 
that natural selection ’ affords no explanation of 
mimicry or of any other form of evolution It means 
nothing more than ‘ the survivors survive ’ Why do 
oeitain individuals survive T Because they are the 
fittest How do we know that they are the fittest ? 
Because they survive Is not this a mere form of 
words, just as deserving of condemnation as tho 
phrase ‘ the Will of God ’ used by Darwin a theological 
opponents ? 

That more young are bom than can survive was 
known to Lamarck, and is explicitly set forth in his 
‘ Zoologioal Philosophy , but he did not make the 
mistake of supposing that the killing of James can 
affect the qualities of Tom Put in other words, 
natural selection can only * select ’ what is already 
there, and the real problem for science is how what 
is there came into existence Towards tho solution 
of this problem, so far as it affeots the wing colours 
of butterflies, very little has as yet been done , never 
theless, a beginning has been made Sir Frederick 
Gowland Hopkins has shown that uric acid forms the 
white background in the wings of Pieridw, and my 
friend, Dr D L Thomson, now lecturer on bio ohem 
istry in McGill University, Montreal, has shown that in 
another family the colour of the baekground is due to 
a substance in the plant on which the larva feeds 
Only along suoh lines as these will the problem of 
animal coloration be solved 

When tho school to which Dr Carpenter apparently 
belongs are asked how the variations which are 
‘selected’ originate, their only answer is chance , 
and ‘ chance ’ as an explanation of a regularly recur 
ring biologioal phenomenon does not oommend itself 
to me E W MacBridk 

Imperial College of Science, 

South Kensington, S W 7 

Da Hale Cabpentkr in his artiole on mimiory 
(Nature, Apnl 27) mentions that it is held by many 
as an objection to the theory of the evolution of 
mimetic forms by natural seleotion that the mimio 
must be mistaken by the predatory animal for its 
model, if the resemblance is to be of any use to it, 
and that therefore slight resemblances will be useless, 
and the evolution of the perfected resemblanoe un 
intelligible This difficulty, he suggests, may be 
removed by the consideration that the mimio need 
only remind the enemy of its model to set up a 
repulsion m its mind and so escape He instances 
our repulsion to a worm, whioh he attributes to its 
resemblance in form to a snake, for whioh we have 
an ancestral repulsion 

Is this necessary 7 Does not the objection is any 
ease rest upon for too anthropomorphic a conception 
No 3106, Vol 123] 


of the animal mind ? Psychologists tell us that the 
animal may be regarded for practical purposes as 
unreasoning in everyday life If this is so, the mental 
processes of an animal such as a bird in searching for 
its prey will be very different from ours in looking 
for an object We, as we examine the bark of a tree 
for an insect, are continually oompanng the form of 
each piece of bark with that of the insect, and con 
sidorjng whether it is bark or insect The bird will 
not consider , its glanoe will pass over the bark, 
often slowly and with apparent care, until some 
object, by its resemblanoe to the remembered picture 
of the insect, starts the foeding reaction There is 
no oonscious comparison , the stimulus is reooived 
and the reaction follows instinctively To protect 
the insect, its resemblance to tho bark need only be 
sufficient to keep the stimulus, when the bird’s glance 
lights upon it, below the threshold value for the 
reaotion 

Protective resemblance and mimicry are here 
entirely parallel Tho probability of stirring up the 
feeding reaction will be less the more perfect is the 
resemblance either to an inedible animal or to an 
inanimate object, but it seems that a very slight 
resemblanoe may often be effective We know how 
readily we may mistake objects at a first glance, 
especially when our minds are maotive, for others to 
wnioh they have only a slight resemblance A man, 
waking from sleep, may mistake clothes thrown over 
a chair for a person m his bedroom A second glanoe, 
always accompanied by thought and comparison, 
shows him his mistake, but for the animal there is no 
such thought and comparison Hudson ( ‘ Birds and 
Man , Dent, 1923, pp 40 8) has an account of an 
incident in whioh he was mobbed at dusk by a flock 
of goldorests, and later by another of swallows and 
house martins in full daylight The behaviour of 
birds was due, as he afterwards showed, to the resent 
blanoe of the colour of his cap to that of the fur of a 
cat The acuteness of the vision of the predatory 
animal only enters indirectly into the problem The 
bird’s vision may be easily acute enough to distinguish 
the differences between the mimic and its model, just 
as the swallows could certainly have appreciated the 
difference m form between the cap and the oat Yet 
the differences may be unperoeived and the resem 
blanoe effective, even when it is slight These con 
Hiderations seem to remove the difficulty, felt by 
many, in the evolution of mimicry and protective 
resemblance from beginnings which must have been 
veiy imperfect G S Carter 

Zoological Department 
University of Glasgow 


Anomalous After-Effect with Quartz 
The true and the apparent resistivities of some 
dielectrics have been found by S W Richardson 
(Proc Roy Soc , A, 92 , 1910 , 107 , 1925), one of 
the writers (the paper is now in the press at the 
Tfihoku Impenal University), and o there The ap 
parent resistivity of quartz under a certain constant 
applied potential moreaaes rapidly with time and then 
gradually tends to a saturation value after about 30 
minutes for quartz plate out perpendicular to its 
optical axis (The resistivity is measured by eon 
duoting charge through dieleotnos under various 
applied potentials, and the tune means the duration 
of the application of a constant potential ) 

It may be expected from the paper of one of the 
writers (Set Rep T6holculmper Univer ,10, 101 , 1921) 
that the apparent resistivity will show some anomaly 
for applied potential which increases beyond the 
' limit potential ’ Thus, we found an anomalous after 



714 


NATURE 


[May 11, 1929 


effect on the apparent resistivity of quartz plate cut 
perpendioular to its optical axis First, we put a 
known potential on the quartz during a constant time 
interval (always 10 minutes) , in this time interval 
the quartz is made to conduot the electric charge 
freely, and it is connected to earth during a known 
time interval , then putting on a known potential, 
the accumulated charge due to conduction is measured 
during a known time interval , m tins case the ap 



llo l 


parent resistivity is much smaller than that of the 
quartz in neutral state Next, it is earthed until the 
residual charge and the time effect due to the latter 
potential have completely disappeared, and then the 
measurement of the apparent resistivity is made under 
the same external conditions as the above during a 
known time interval, and then it is earthed in tins 
case the apparent resistivity is a little larger than that 
of the first, but yet smaller than that of neutral state 
The measurement and earthing as abovo are 
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repeated until the effect of the first applied potential 
disappears The variation of this total time interval 
for the first applied potential which affects the ap 
parent resistivity as an after effeot is given m Fig I 
The potential for measuring the apparent resistivity 
is always 60 volts The temperature of the quartz 
is always kept at 12° C As shown in Fig 1, the 
time interval during which the after effect exists 
increases slightly with the potential and is discon 
tinuously increased at the potential between 300 300 
volts per mm thickness (250 300 volte for actual 
thiokness), and again slowly increases, and from about 
700 volte per mm thickness (800 volts for actual 
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thiokness) it increases rapidly, and it seems that it 
gradually tends to a saturated state In the paper of 
one of the writers above referred to, the limit potential 
is most important for dielectrics, and for quartz is 
equal to 324 volts per mm thiokness as the mean 
value from the residual charge and time effeot Thus 
it can be concluded that the anomalous after effect 
appears at the limit potential 

Fig 2 shows the variation of the ratio of the ap 
parent resistivities at 5 minutes after the first earthing 
and the neutral state, with respect to the first appfled 
potentials , the rate of decrease of the apparent 
resistivity increases rapidly m the neighbourhood of 
the limit potential and then gradually tends to a 
saturation value 

The decrease of the apparent lesistivity and the 
appearance of the anomaly are exactly the same m 
both cases , the first applied potentials are positive 
and negative, and the after effect depends simply on 
the absolute value of the first applied potentials 
Hence it seems to us that this anomalous after effect 
is probably due to some property of the atomic 
lattice of quartz 

H Saeousa 
S Shimizu 

Institute of Phj sics, 

Tfthoku Imperial University, Sendai, 

Mar 2 


Plasticity and Water Absorption of Clays 

In spite of the cause of the plasticity of clays having 
been trie subject of much speculation, no generally 
accepted theory appears to have been developed 
The following measurements of water absorption anil 
some other prowrties of clays throw further light on 
the problem and appear to me to be of general interest 
in the theory of the properties of colloids 

The ‘ water absorbed 'was measured by determining 
the incrcaso in concentration in chloride ions whioh 
occurred when the clay, dried at 100°, was added to a 
standard solution of the chloride of the base with 


rABLS I 

Clay from Heavy Cotton Soil No 38724 


“ n 

Water absorbed from 

C hlorlde Solutions tier 
100 gni of Clav 

Plastlelty 

Number 

Hardness 

Bulk 

J)cn»ity 

Li 

N 

18 4 

40 6 

82 

02 

2 12 

Na 

12 8 

34 4 

60 

86 

2 07 

Mg 

10 4 

17 4 

50 

82 

2 01 

Ca 

8 3 

16 8 

42 

67 

1 80 

NH, 

6 2 

15 4 

22 

6 

1 70 

K 

2 7 

15 1 

22 


1 46 

H 


53 

20 

o 

1 66 


which the clav was saturated, it having been proved 
by various workors that clay does not absorb the 
chlorine ion Five grams of clay were usually added to 
10 c c of solution , after centrifuging, the weighed 
decanted liquid was titrated with silver nitrate solu 
tion This method of ‘ negative absorption ’ seems to 
have been Btrangely neglected in the study of the 
water affinity of colloids in spite of its use by McBarn 
in the study of soaps, and by Gaunt and Francis for 
silica, and ferric, and aluminium hydroxide gels (Trans 
Faraday Society, 24 , 32 , 1028 ) The other three 
properties tabulated were determined on the soil which 
contained 00 per cent of clay, The relative ‘ hard- 
ness ' figures represent the percentage material which 
failed to be powdered after a standard shaking treat- 
ment of dried pellets of each material The Atterberg 
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plasticity number represents the range of percentage 
water content over whioh the soil remains plastic 
This direct demonstration of the lyopfulic senes 
correlates nearly perfectly with the other properties 
tabulated Preliminary oounts in an ultra microscope 
of the number of particles per gram of clay seem to 
indicate that the ultimate dispersion of those clays 
will also follow the order of hydration, but it should be 
emphasised that this is not the same as the order of 
the flocculating concentrations of the different clays 
by the chlorides of the respective bases 

These figures show clearly how the properties of 
one clay with different bases follow tne water 
absorption of the clay , Table II shows in a pre 
liminary way how the plasticity of different clays with 
the same base (sodium) also follows the water absorp 
tion The properties of some of these clays have been 
described by Joseph and Oakley (Jour Ayr /Science, 
19, 121 , 1929) 

Table II 


Uay from— 

SKVAI.O, 

Water absorbed 
from m 10 Na< 1 
by 100 gm Uay 

PlaatUlti 
Number of 
Boll 

(percent 
In boll) 

Bentonite 

7 

41 8 

441 

01 

38724 

40 

31 3 

60 

62 

30100/1 

37 

28 5 

56 

74 

20033/4 

27 

26 6 

37 

57 

13107 

24 

18 6 

20 

80 

Amorphous 
K To096 | 

2° 

15 1 

30 

about 1 

about 1 

about 64 


Although the clay contents of the soils are not 
comparable, the influence of the composition and 
hydration of the clays is still sufficient to determine 
the plasticity This is particularly striking in the low 
plasticity of No 11107 This soil contains 80 per 
cent of a clay which, as shown by the ultra micioscope, 
contains more than twice as many particles as 
No 38724 It is evident that although the fineness 
of a clay may be u fa< tor in its plasticity, the water 
affinity is more important 

Finally, the water absorbed by a clay is greatly 
influenced by the concentration of the reference salt 
used in the solution This is presumably an osmotic 
effect Below is shown the effect of different eoncen 
trations of sodium chloride on the water absorbed by 
sodium ‘ saturated ’ clay No 38724 

Dilution of NaCl 

(litres) 0 2 1 10 25 50 125 

Water absorbed per 

100 gm dry clay 6 7 12 8 34 4 49 0 80 0 102 

In keeping with this change in absorbed water the 
plasticity number fell 13 units when normal sodium 
chloride solution was used instead of pure water 
Experiments at higher dilutions are rendered difficult 
by the defiocculation of the clay At present it is 
impossible to decide whether this phenomenon of 
water absorption is due to imbibition by hypothetical 
gels in the clay or to a kind of polar absorption round 
each clay particle as postulated by Hatschek for other 
colloids (Jour Phya Chem , 31, 383 , 1927) and 
others (Weisner and Cunningham, Jour Phya Chem , 
33,31 2, 1929) In view of the increase of dispersion 
with hydration observed in the ultra microscope and 
the impossibility of separating a clay into two fractions 
of markedly different properties, I inoline to the 
latter view H B Oaki^ey 

Wellcome Tropical Rosea roh Laboratories, 
Khartoum, April 7 
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Co-education 

In Nature of Apnl 13, 1 note an article which seems 
to me to maintain the thesis that co education in the 
medical schools of London is undesirable because its 
provalence would interfere with the efficiency and 
success of the London School of Medicine for Women 
I would suggest that your brief against co education 
is carried considerably farther than the highest 
authorities at the London School of Medicine for 
Women really desire, if one may judge from a letter 
to the Nation and Athenasum, written by Sir Franois 
Aoland, the chairman of that School, dated Apnl 9 
111 that letter Sir Francis expresses a pained surprise 
at my suggestion that the London School of Medicine 
for Women objects to oo education He declares 
‘ All the evidence given bv the School before the 
Committee ” (that is, the lecent University Com 
mittee) “was m favour of co educational facilities, 
and we have always welcomed every extension of it ” 
The ‘quota’ system, which is condemned m Nature, 
was first suggested by the Professorial Board of 
University College in 1915, since which date University 
College Hospital has taken a cpiota of twelve female 
students annually, and the sjstom has worked with 
complete success 

You ask why the recent University Committee, 
appointed on the motion of Mr Walter Spencer and 
myself, should have declared that there was a 
“ prepossession in favour of co education in the 
University ” The reason is probably to be found in 
the report of a previous University committee in 
1916, which had investigated this very question of 
medical co education at the men’s schools of London 
That report was overwhelmingly in favour of co 
education as a principle It is significant that the 
large majority of women’s societies have taken the 
view that oo-oduoation should be practised in the 
medical schools of the University of London as it is 
practised m provincial universities 

E ((raham Littie 

House of Commons, S W 1, April 18 


Dr Graham Little is well known as a champion 
of medical co education, and we print his letter on 
the subject with pleasure The article in Nature 
was not intended to indicate any general objection 
to co education, but we suggested that the question 
of medical co education in London constitutes a 
special problem Hince a well organised system of imi 
sexual medical schools is already in existence Con 
ditious m 1915 during the War weie quite exceptional, 
and the view then taken on the question of medical 
co education cannot bo regarded as binding the 
Umversitj We retain our dislike of the ‘ quota ’ 
system, notwithstanding Di Graham Little’s interest 
mg evidence as to its origin and working 

The Epitor 


Active Nitrogen 

The recent analysis of the band speotrum of 
nitrogen in the Schumann region by Profs R T 
Birge and J J Hopfield (Astro Jour , 68, p 274 , 
1928) throws a flood of light on the identity of active 
nitrogen It has been shown that the bands in the 
Schumann region have nothing in common with the 
bands in the visible and the ultra violet The presence 
of a strong metastable level in the N, molecule has 
thus been established, and is in accord with the 
eleotroruo level scheme of R 8 Mulhken (Phya Rev , 
32, p 216 , 1928) 
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That active nitrogen is a molecule of nitrogen in 
this metastable condition is further supported by 
some recent experiments which we have earned out 
on the lifo of active nitrogen. This can be vaned 
within wide and indefinite limits simply by the regula 
tion of pressure, everything else remaining constant 
For a short life of the order of 0 1 seo the experiment 
is best performed by drawing our nitrogen at about 
7 to 8 mm pressure from a region of condensed dis 
charge For very low pressures, say 0 03 mm of 
mercury, the active nitrogen is formed with an 
electrodeless discharge and its life may be abnor 
mally extended to several minutes It has been 
clearly observed by us that for any given specimen of 
nitrogen the life of active mtrogen increases con 
tmuously and regularly with the decrease of pressure 
This is a strong ovidenoe for the presence of meta 
stable molecules 

In another senes of expenments we have pro 
duoed the infra red lines of mtrogen belonging to the 
electronic configurations 2 -4— 1L t M l by exciting 
first mtrogen and then active mtrogon with uncon 
densed discharge under exactly identical conditions 
No change in the relative intensity of lines was 
observed, whioh points to the conclusion that there is 
no appreciable density of atoms present in active 
nitrogen P K Kichltj 

8 Babu 

Department of Physios, 

Science College, Patna, Mar 27 


Dr Kicklu and Mr Basu seem to have overlooked 
an early investigation ( Proc Roy Soc , A, vol 86, 
p 264), in which it is shown that a given sample of 
active mtrogen, made active at a low density by the 
electrodeless discharge, can, after intervals up to 
several minutes, be made momentarily very bright 
by compression 

Ihis experiment seems to cover what Dr Kichlu 
and Mr Basu have observed, with the additional 
point that compression causes the active gas to give 
up its energy rapidly in the form of light (a bands) 

This seems clearly to prove that collisions of some 
kind are the occasion of the emission of a bands (1st 
positive mtrogen bands) 

I am not sure if I understand the views of the authors 
rightly But the level which Mulhken concludes is 
metastable is the lower level concerned in the emission 
of the a bands It is not clear to mo how the meta 
stability of this level helps us to understand how the 
gas remains for a long time loaded with the energy 
necessary for the omission of a bands, which mvolve a 
level several volts lugher Rayleigh 

Terling Place, 

Chelmsford, Essex, April 24 


Properties of the Terms of the Helium Molecule 
If in a diatomic molecule the influence of the 
intemuclear axis on the valence electron is strong 
oompared with the influence of the nuclear rotation 
(case I ), the component <r, along that axis of the 
vector l representing the moment of momentum of 
the electron, is, as was shown by Hund, a whole 
multiple of A/2 t, and the rotational energy is, apart 
from a constant, proportional to j(j + 1) (; ■» total 
moment of momentum of the molecule) If, on the 
other hand, the influenoe of the rotation is pre 
dominant (oaee II ), l is quantised with respect to 
the axis of rotation, and if its component along this 
axis is p, the rotational energy is proportional to 
(j - p) 0 - P + 1) The energy in the intermediate case 
No 3108, Vol 123] 


is a oomplioated function of;, and has been calculated 
approximately for simple oases by Hill and van 
Vleck (Phye Rev , 32, p 260 , 1928) 

Case I is realised in most molecules The elec 
tronio spin usually complicates the problem In the 
helium band spectrum we oan observe, as already 
shown in a qualitative way by Weiiel (ZeU f Phya , 
62, p 176 , 1928), all the different stages of transition 
between the oases I and II The terms which are 
produced by the different orientations of orbits with 
l m2 (8 oomplex) are of special interest The bands 
which originate from a combination of this oomplex 
with the 2p level show a very anomalous behaviour 
both with respect to the position of the lines and to 
their intensities All their properties oan, however, 
be understood , if one follows the transition from case I 
to oase II The connexion between the theoretical 
and empirical term symbols and the values of <r and p 
is given below 


The connexion of the Greek letters used m designating 
the terms with the values of l and <r is evident 
(Mulhken uses S. P, D instead of 2, II, 6) In the 
He, molecule only the terms whioh are antisymmetric 
in the nuclei are present They can only have odd 
values of ; - p Therefore, also in oase I , ; is odd for 
even values of p (index a) and oven for odd p (index b) 
In the 3 J complex, case I is realised for small 
values of J This means we must use the a classifies 
tion and have the normal type of transitions studied 
especially by Mulliken We have here 2 — ► ll, P , Q , 
Sind R branches, II — >• II only P and R branches, and 
a — y II, P , Q , and R branohee That is m exact 

T cement with the observations For larger values 
j the coupling of l with the intemuclear axis 
becomes looser, which is shown by a shift m the 
energy levels and the appearance of Q branches m 
the II — >■ II band At the same time the P branoh of 
the 2 — > II band disappears and the Q branoh becomes 
much weaker The behaviour of the separate energy 
levels is represented by formulas obtained in the 
same way as those of Hill and van Vleck 

The 2 j) 43 complex, whioh is also completely known, 
shows that the 43 terms are also for small values of 
) in the transition stage between oases I and II 
Whereas the energy of the separate terms becomes a 
oomplioated funotion of j, the theory Bhows that the 
mean values of 3 X and 3_, and those of 8,, 3 0 , and 8., 
behave like the energy of a term which can always 
be represented by a simple quadratic expression m j 
That is in excellent agreement with the observations, 
and the molecular constants can easily be oaloulated 
m this way 

For the 53 and 63 complexes the observational data 
are not yet entirely complete But the existing data 
show that stage II is reached already for very small 
values of j The anomalous energy values have dis- 
appeared The nuclear moment of momentum is 
again an integration constant and ought therefore 
only to change 0 and ± 1 in a transition That means 
that for the combination of a 1? term with the 2 p 
level whioh is m stage I , we get the following branches ; 
Initial term 8, 8, 8, J-, 8— 

Branohes R R, Q R, Q, P Q,P P 

Appearance P Q, P R, Q, P R, Q R 

So far as the data permit this to be tested, it was 

found to be in agreement with the facts 

The transition stage of the r-terms is analogous, 
though muoh simpler, owing to the fact that there are 
only three of them, and because the one with <j— 1 
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and p — 0 (tII,, the term which gives the Q branches 
m the a — >■/> bands) behaves like a <rX term 

The oonstants B — and A, which expresses the 
degree q£ oouphng of the veotor l to the mternuclear 
axis, for the most important terms are 

2ir 3 t 4t 3J 4« Par 3» 

A 8890 2971 1482 165 76 06 132 

B 7 336 7 173 7 130 7 072 7 088 7 079 

For the degree of aoouraoy, way of calculating, eto , 
I must refer to the full paper which will be published 
olsewhere and will contain all the details The ideas 
expressed in the present note have also proved fruit 
ful for the understanding of the spectrum of the 
hydrogen molecule 

G H Diekk 

Nntuurkundig Laboratonum der 
Kijks Umversiteit, Groningen 


Elastic Collisions of Electrons with Helium 

In view of the reoent experiments of Dymond and 
Watson on the scattering of electrons in helium 
(Proc Roy Soc , vol 122, p 571), it has been of 
interest to work out the scattering predicted by the 
wave mechanics The method used is that of Born 
{GoUtnyer Nachnchten p 146, 1926) and involves two 
separate approximations In the first place, we 
neglect the polarisation of the atom bv the incident 



electron, the atom being treated as an electrostatic 
centre of foroe We have used the field calculated for 
helium by Hartree {Proc Comb Phil Soc , vol 24, 
p 111) Secondly, we have calculated only the first 
approximation of Bom, which is sufficient only if the 
de Broglie wave length of the moident electrons is 
large compared to the classical distance of closest 
approach Neither approximation will introduce a 
serious error if the energy of the incident electrons is 
large compared to the ionisation energy of the atom 
For 200 volt electrons the error should not be greater 
than about 20 per oent 

Fig 1 shows the variation of scattering with angle 
to be expeoted for elastic collisions with 210 volt 
electrons !„ is the soattenng per unit solid angle 
Curve I gives the quantum theory scattering, and 
curve II the classical soattenng by the Hartree field 


of the atom The two curves lie close together for 
large angles, where the scuttenng is mainly nuclear 
For small angles there is a marked difference the 
classical I tf becoming infinite for ft equal to zero, os 
the following table suggests 

e 3 3 3 5 7° 19° 30° 44 

I# (classical) 190 64 2 1 0 81 0 20 

It is not true, as is often stated, that the scattering 
integrated over all angles is the same both classically 
and on the quantum theory 

The results of Dymond give relativo scattering only, 
and wo have therefore fitted our curve and his read 
ings at 30° Considering the approximate nature of 
our calculations, the agreement is as good as can be 
expected It is obvious that the ex peri mental read- 
ings could not be fitted to the classical theory curvo 

An account of these calculations will be published 
shortly, in which it is hoped to consider also inelastic 
collisions N F Mott 

St John’s College, Cambridge 

Densitometrlc Measurements of the K-a. Line 
of Carbon 

(Bv Cable ) 

Dfnsitomktric measurements of the A a Une of 
carbon in three orders obtained with a grating having 
twolve hundred lints ]>er millimetre show distinct, 
t loarly measurable separation of components in the 
second and third orders, wave lengths checking m 
different orders and on different plates '1 here are four 
principal components m the mam lino at 44 2 A , 
42 0 A , 45 4 A , and 46 15 A The relative intensities 
of the components apparently depend on conditions of 
excitation, somo of the longer components becoming 
more prominent at higher dnvmg potentials, thus 
explaining the divergence of wave length values 
obtained by other observers in the third order Some 
of these components apparently have a doublet 
structure 

Similar hut broad and more complex separations 
are obtained in boron K a C B Bazzont 

lAUST 
VV EATHERBV 

University, Pennsylvania, April 24 

The Assembling of Male Moths due to 
the Sense of Smell 

Dr Ernest Warren, in his interesting 

— ■ letter published in Nature of Feb 23 (p 

» 278), suggests that the assembling of male 

moths around the female is evidence for 
the existence of “recondite influences’ 
It is, however, clear that the flight of the 
males is stimulated and directed by air borne 
odonfeious particles, wluch, however have no effect 
upon the human olfactory sense If a virgin female of 
certain moths, suoh as the Oak Egger, be earned in a 
closed box, males are not attracted, but they begin to 
assemble directly the oover is taken off Furthermore, 
the box itself may continue to attract for some days 
after the female has been removed Porous substances 

oontinue to bo attractive longer than dense ones Suoh 
’ assembling ’ males possess wide spreading antennae, 
adapted to'oomb the air during their rapid, character 
istic flight, whioh is suoh as to test a large cross section 
as they prooeed Some of the detailed evidence that 
the attraction is due to scent has been brought to 
gether in the Proceedings of the Entomological Society 
of London, vol u 1927-28, pp 75 82 

Edward B Poulton 

Oxford, Mai* 29 


No 3106, Vol 123] 


t2 



718 


NATURE 


[May 11, 1929 


Physics in Relation to Oil Finding 1 
By Prof A 0 Rankin® 


F a time graph is plotted, with the intervale 
between the instant of explosion and that of 
initial disturbance of the seismograph as ordinates, 
and the distances betw een explosion and seismograph 



as abscissa) as in Fig 2, it w ill display a break (at P) 
where the times of arrival of direct and indirect 
disturbances are equal Actually the distance x 
for time equality is related to 
the depth of the interface by the 
relation 

A = 1 - s ing, 
x “ 2 cosfl. 

Moreover, the slope of OP, w hich 
corresponds to the direct dis 
turbance, is proportional to 1/V v 
whdo the slope PQ, which relates 
to the indirect disturbance, is 
proportional to 1 IV t Thus 
sin 0. = F,/F a - 

(slope of PQ) I (slope of OP) 

Hence 6, is determined, and its 
insertion in the above equation, 
together with the value of x read 
from the graph, enables the depth 
h of the interface to be calculated 
Owing to its relatively large 
magnitude, it is possible to re 
cognise on the seismograms the 
arrival of the direot disturbance 
even when it reaches the Be is 
mograph after the indirect dis 
turbance This corresponds to 
the dotted portion PR of the 
curve, or OP produced 
This simple case is merely an 
illustration Many others have 
been worked out, such as those 
corresponding to more than one 
stratum, sloping strata, or inter 
faces which abruptly change 
depth To deal with these here 
1 Continued from p 6S6 
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would lead us too far In all cases the pHwedure 
has to bo the assumption of various possible under 
ground structures until one is found which by 
calculation agrees with the time graphs actually 
obtained For this purpose it is frequently neces 
sary to multiply observations by changing the 
position of the explosion point and the direction 
of the lino of observation The accumulation of 
field data over various structures also obviously 
facilitates the recognition of similar structures m 
subsequent surveys 

It is only possible to deal very briefly with field 
procedure Where, as often happens, the salt- 
domes or limestone anticlines are deeply buned, 
large charges must be exploded because of the long 
ranges which must be covered to reach and pass 
beyond the point of time equality — an essential 
condition if the depth is to be determ med Con 
sequently it is economical to multiply the number 
of seismographs used rather than the explosions 
For celerity of survey the seismographs must bo 
readily portable and easily set up m their new 
positions In the early days of this work the in 
slant of explosion (necessary for the calculations) 
was deduced from the position of the air borne 
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disturbance on the seismogram, assuming the value 
of the velocity of sound in air This in practice is 
often the largest effect recorded, but it arrives 
much later than the earth borne vibrations This 
method, which is rather inaccurate on account of 
the wind and temperature corrections, has now been 
superseded by moluding with 
the recorder an oscillograph 
which places on the record a 
wireless signal actuated by the 
breaking of an electric circuit 
by the explosion itself The 
recorder includes a time marker 
which enables the transmission 
times to be estimated with 
sufficient accuracy Photo- 
graphic recording is ordinarily 
used I have seen a troop of 
observers of the Geophysical 
Company, Ltd , operating this 
system in the Anglo Persian oil 
fields, and have nothing but ad 
miration for the celerity and 
efficiency with which the field 
work is earned out 
Through the courtesy of the 
Geophysical Company, Ltd , it 
is possible now to publish for 
the first time a group of five 
seismograms obtained with Mm 
trop seismographs (which record 
vertical movements of the earth’s 
surface) over a salt dome These 
are shown m Fig 3, and exhibit tho various 
effects to which reference has been already made 
Each shows (at the point 0 ) the wireless signal of 
the explosion, and the final effect of the air borne 
wave, m some cases so large as to make the detail 



Fro 4 — Tlmo-dUUnc* gmph comtpondlas to 
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of the trace invisible In the last three records a 
piece has been cut out so as to bring this effect 
within the scope of the diagram The earth-borne 
disturbance, whioh lie* between the wireless signal 
and the air wave, ohanges in type ae the distanoe 
is increased. The indirect disturbance, which is 
not visible in the first seismogram at 308 m , Vnakes 
its first appearance in the aeoond at 1200 m , as a 
small vibration preceding the much larger direct 
No 3106, Vox* lfi3] 


disturbance In the next two, at 1600 m and 
2450 m , the time interval between the mdireot 
and direct disturbance has increased progressively 
in magnitude, while in the last, at 2850 m , the 
time difference is approximately the same as in 
the one just previous 


The time graph in Fig 4, which includes points 
from other seismograms besides those shown in 
Fig 3, exhibits the results graphically It shows 
unmistakably, at a range of about 1000 metres, a 
discontinuity of the kind mentioned in an earlier 
paragraph, and the two different slopes before and 
after this point There ib displayed besides the 
ultimate tendency of tho curve to resume its 
initial slope — a feature known from theoretical 
considerations probably to signify a dipping of tho 
interface The depth, and roughly the shape and 
location of the edge of the salt-dome havo thus been 
deducible, and are shown in the lower part of the 
diagram 

Time graphs of the same general character relat 
mg to the great limestone anticline, from which 
most of the Anglo-Pereian oil is at present drawn, 
are shown in Figs 5 and 6' The survey in this 
region was carried out for the Anglo- Persian Oil 
Company, Ltd , by the Geophysical Company, Ltd , 
and really constituted a test of the efficacy of the 
seosmio method over a region where the general 
features ef the limestone structure were Already 
known as a result of extensive drilling Fte. 5 
relates to a direction- M observation parallel’ ttKfke 
long axis of the anticline and Fig 6 to a traverse 
across it The conditions were much less favour- 
able than over salt-domes, owing to the depth of 
the limestone and to the relatively small difference 
of velocity as between the limestone and the Lower 
Pars with which it is covered This is indicated m 
the time graphs by the smallness of the changes of 
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slope in the curves Nevertheless, the method, Mmtrop’s seismograph, with which most of the 
which had previously been applied extensively and seismic surveying has been done, is one in whioh 
successfully to tho location of salt domes in Texas, the magnification of the earth’s movement is 
roved of value in Persia also, the limestone depths secured partly meohanically and partly optically 
eing measured to an accuracy of 10 to 15 per cent There are others of the same type, notably 
There are, therefore, good grounds for confidence Schweydar's, which records also horizontal move 
that the surveys bung carried out by the Geo ments Another type employs electrical magnifies 

tion, as m Dowling’s and Am- 
bronn’s instruments It is doubt- 
ful whether any of them imitates 
precisely the movements of the 
earth’s surface, but so long as it 
is merely a question of deter 
mining the instant of first arrival 
of the disturbance, this is of 
no great importance It is 
nevertheless worthy of note that 
the production of an exact 
recorder will open new Imes of 
attack on the problem, such 
as the determination of the 
angles at whioh the disturb- 
ances arrive at the earth’s 
surface 

Progress is being made m 
the gravimetric and seismic 
methods of survey, both as 
regards improvements of the 
instruments themselves and the 
technique of procedure in the 
field and in interpretation In 
this matter Great Britain is 
much behmd-hand , and it is 



physical Company, Ltd , on similar structures of 
unknown shape in other regions of Persia and m 
Iraq will provide the data required for successful 
drilling for oil 

For descriptions of portable seismographs the 
reador must be referred elsewhere, for example to 
the recently published translation of Dr Ambronn’s 
book,® which oontaina the original referoncos 

9 Element* ut Goophvaica By Dr Bichard Ambronn translated 
by Margaret C Cobb (London McUraw Hill Publishing Co , Ltd ) 


hoped that this article may contribute to the 
stimulation of that intorost which ih essential to 
progress 

I desire to express my thanks to tho Anglo- 
Persian Oil Company, Ltd , and to the Geophysical 
Company, Ltd , for approving and facilitating tho 
publication of this article I am specially indebted 
in this respect to Prof Mintrop, and to Mr 
Ernest H Neville and Dr Schmidt of the latter 
Company 


The Centenaries o 

I N the National Portrait Gallery hangs the well 
known composite portrait group of eminent 
British men of science who were ahve in 1807-8, 
the group being shown assembled m the Library 
of the Rojal Institution There are forty eight 
portraits in all, including those of Banks, Watt, 
Rumford, Jenner, Herschel, Cavendish, Telford, 
Trevithick, Wollaston, Dalton, Davy, and Young 
The oldest represented in the group was Matthew 
Boulton, the partner of Watt, who was bom m 
1728, while the youngest was Davy, bom just fifty 
years later, in December 1778 

No more appropriate setting could have been 
found at that time for such a group, for though at 
its birth the Royal Institution had for its sponsors 
many notable men of the day, its infancy had been 
a somewhat precarious one, and it was mainly 
through the talents of Davy, then probably at the 
No 3106, Vol 123] 


Davy and Young 

height of his powers, that it had been rescued from 
the uncertainties which had threatened its very 
existence It had been raised to a foremost position 
among scientific institutions, where not only the 
learned, but also the fashionable and the great, 
gathered to see the striking experiments of Davy 
and to listen to his brilliant discourses from which 
we are told Colendge increased his stock of 
metaphors 

Founded in 1799 through the exertions of Rum- 
ford, tho Royal Institution had already oounted 
among its first professors Garnett and Young, but 
it was the lectures of Davy which marked the 
beginning of the popularity it has sinoe enjoyed 
and the reign of discovery with which its name is 
linked After Davy oame Brande, Faraday, 
Tyndall, Dewar, and others, and in “ Britain’s 
Heritage of Science ” we are told “ there is no 
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building in the world associated with so many 
classical and revolutionising researches as that in 
which the Royal Institution is housed ” 

If the setting for this remarkable group invites 
our approbation, no less docs the date of its execu 
tion appeal to our sense of historic fitness The 
early years of the still young century had been 
full of promise, and though owing to the ambition 
of Napoleon few nations were free from the threat 
of war, scientific and industrial development was 
proceeding apaco, and the very names of Cavendish, 
of Herschcl, of Watt and of Trevithick reoall the 
pioneering work and the planting of the seed from 
which our later harvests have come At home and 
abroad, science in 1807 was engaging some of the 
keenest minds The guillotine, it is true, had 
robbed France of her greatest chemist, but she still 
counted among her veterans, Laplace and Lagrange, 
Legendre and Coulomb, while following in their 
footsteps came Fourier, Biot, Ampere, Malus, 
Arago, and Fresnel 

As in France, so in Europe generally, science and 
invention were hearing good fruit Astronomy had 
been enriched by the discovery of Ceres, Pallas, 
Juno, and Vesta , Volta’s great invention of the 
electric battery was being applied in a hundred 
experiments , Chladm had made the world his 
debtor by the publication of his work on acoustics, 
while Oersted had begun his work at Copenhagen, 
where he was destined to make his groat discovery 
of electro magnetism To the particular years 1807 
and 1808 belong the publication by Thomson of 
the atomic theory of Dalton, the publication of 
Young’s “ Lectures on Natural Philosophy ”, and 
the memorable experiments of Davy leading to the 
isolation of sodium and potassium 

However interesting a review of the science of 
that time may be, our immediate attention is 
naturally directed to the careers of Davy and 
Young, both of whom died in May 1829, a hundred 
years ago, Young passing away on May 10 and 
Davy on May 29 , Young being then but fifty five 
and Davy only fifty years of age Strangely unlike 
in temperament, in character, and in their reaction 
to the buffets and rewards of life, they yet present 
many interesting parallels as well as contrasts 
Even Galton would, perhaps, have found it hard to 
determine the influence of heredity on their careers , 
for Davy was but the son of a woodcarver of 
Cornwall, and Young the son of a Quaker landowner 
of Somerset In neither instance, also, did early 
training have much to do with their subsequent 
successes The astonishing precocity of Yoting was 
equal to that of a Macaulay or a Rowan Hamilton, 
and as a boy of fourteen years of age he was 
acquainted with Latin, Greek, French, Italian, 
Hebrew, Persian, and Arabic Davy had a mind 
equally alert and a memory equally tenacious, but 
he enjoyed fewer advantages than Young, and it 
was to a Quaker saddler friend and a self appointed 
guardian that he owed the encouragement ana assist 
ance without which, perhaps, his genius might have 
led him to less congenial pursuits Young was the 
senior of Davy by five years, and while Davy was 
serving his apprenticeship to the Penzance apothe 
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oary and surgeon, Borlase Young was leisurely 
following his academic course in medicine at Edin 
burgh, Gbttmgen, and Cambridge, where his learning 
led to his being known as “ Phenomenon Young ’ 

It was in 1801 that the paths of these two 
extraordinary men met, the older one becoming 
the professor of natural philosophy and the younger 
the professor of chemistry in the newly founded 
Royal Institution Davy’s first lecture was given 
on April 25, 1801, Young’s first lecture on Jan 20, 
1802 , but whereas we are told Young found “ the 
number of his attendants diminish daily, and for no 
other reason than that he adopted too severe and 
didactic a style”, Davy filled the theatre to over 
flowing, where “ his youth, his simplicity, his natural 
eloquence, his chemical knowledge, his happy lllus 
trations and well conducted experiments excited 
universal attention and unbounded applause ” 

Of the details of the work of these illustrious 
investigators many accounts have been given His 
experiments with nitrous oxide, his isolation of 
sodium and potassium and other elements, and his 
invention of the miner’s safety lump are but a few 
of the outstanding achievements of Davy, whose 
name was as familiar in Franco and Italy as it was 
in England His invention of the safety lamp he 
made a free gift of to mankind, and the silver plate 
presented to him by the colliery owners m recog- 
nition of his work was long since sold and used for 
founding the Davy Medal of the Royal Society 
Young’s work illustrates tho versatility of his rare 
mind His most notable contributions to science 
were concerned with optics, tho strength of 
materials, and elasticity The first definitions of 
‘ energy ’ as we understand it and of ‘ Young’s 
modulus ’ are to bo found in his “ Lectures ” His 
views and discoveries in light were fundamental, 
and he has been called “ the founder of physio 
logical optics ” Of Young, Helmholtz Baid ‘ He 
was one of tho most clear sighted of men who ever 
lived, but he had the misfortune to be too greatly 
superior in sagacity to his contemporaries They 
gazed at him in astonishment, but could not always 
follow the bold flights of his intellect ” 

Known widely for their writings, their lectures, 
their researches, and discoveries, Young and Davy 
are also remembered for the work they did m con 
nexion with societies, committees, and institutions 
Both were foreign associates of the Paris Academy 
of Sciences, both hold secretaryships of the Royal 
Society, of which Davy was the twenty fourth presi- 
dent, while Young was long physician to St George ’b 
H ospital The grave of Young is at Famborough, 
Kent , that of Davy in a cemetery outside the 
city of Geneva There is a statue of Davy at 
Penzance, a marble bust of Young m the Shire Hall, 
Taunton, while each is commemorated by a 
memorial tablet on the walls of St Andrew’s 
Chapel, Westminster Abbey Such memorials, 
however, may crumble and perish, but the work of 
Young and Davy will endure for ever , for as Davy 
said when presenting the Copley Medal to Arago 
“ Science, like Nature, to which it belongs, is neither 
limited by time or space It belongs to the world, 
and is of no country and no age ” 



722 


NATURE 


[May 11, 1929 


Landscape at the Royal Academy 

By Dr Vaughan Cobnish 


rnHE representation of the vibrant effect of sheer 
-L sunlight is a relatively modem achievement 
in painting which has, however passed through 
the exjienmental stage, and is well given m Mr 
H H La Thangue s two pictures, Provenyal 
Workers (34) and A Proven9al Forecourt (488), and 
vlbrance is well combined with the complementary 
colouring of sunlight and shadow on the white walls 
of the Farm near Sospel by Mr St Clair Marston 
(614) It is, however, from our own Cornish coast 
that Mr Julius Olsson chooses his examples of moon 
light on the waters the acme of contrast in tone in 
an almost monochromatic scene which never fails 
to touch the chords of emotion The subjects are 
St Anthony Light (176) and Herring Fleet St 
Ives (600) 

Sunlight and shadow on the waves are rendered 
m George F Bradshaw’s At Sea (1) and on the 
irregular surface of snow by Donald H Floyd 
Sunshine after Snow (131) Circumambient colour 
of sea and sky is effectively accentuated by its 
concentration and massing on hull and sails in Mr 
Arthur J W Burgess’s Gipsies of the Deep (357) 
and Pleasure Afloat (281) For the blue depths 
of atmospheric colour our painters have relied upon 
the mountain background, as in Lakeside (571) by 
Sydney V North and in Mr 1 L Lawrenson s 
picture of the remote Achill (153) whore as in Skye, 
some peculiarity of insular climate beside the 
western ocean dyes the distant hills in deepest 
purple 

For catching the moods of the mountains as 
determined by weather and season, a very mirror 
of the moods of man, the method of water colour 
has advantages and the enlarged space now given 
to the water colours at Burlington House is there 
fore welcome to the student of Nature, as is also 
the allotment of a fine spacious gallery to the 
drawings, engravings, and etchings, among which 
are many interesting landscapes Mr Alfred 
Hartley’s aquatints, A Storm on the Alps (1082) 
and Morning Haze on a Swiss Lake (1070), are the 
reward of those who watch and wait among the 
mountains In Mr Percival Gaskells aquatint, 
On the Lake of Thun (1130), looking west across the 
water towards the Stockholm range the suffusion 
of afternoon light enables the artist to unite the 
boldness of the peaks and the repose of the lake, 
the coihbination which so greatly contributes to the 
delights of residence in Alpine lakeland In Mr 
B Eyre Walker’s aquatints, Ootober Snow, Winder 
mere (1126), and the tiny Autumn Snow on 
Corns ton (1156), we arc pleasantly reminded of the 
beautiful aspect of the English Lake District, when 
the peaks are emphasised by snow caps, while 
Sir D Y Cameron’s wash drawing Cluame (1034) 
indicates admirably the way in which the re- 
entrant line of the lake shore, stronger m tone than 
the skyline, imparts an appearance of ordered 
grouping to the surrounding mountains 

For landscapes which derive their motive in the 
cyclopsean masonry of rock structure, we must 
No 3106, Vol 123] 


return to the oil paintings In Pordemck, Land’s 
End, by Charles W 8 Naper, the strongly jointed 
rock has a pattern of vertioal and horizontal lines 
so easy for the eye to grasp that the strength of the 
cliff in no way impairs the sense of repose imparted 
by the calm sea from which it rises sheer An 
effect not altogether dissimilar may be seen where 
church towers rise above the flat expanse of the 
Fen Country Mr John H Willis’s In the Nant 
Ffrancon Pass (403), one of the few large landscapes, 
is a fine study of a rhythm of rock structure more 
exciting to the eye, spiked pyramidal The 
colouring of this landscape, whether determined by 
preference or the chances of the season, is not that 
which best concords with the forms of this distnot, 
but we can find satisfaction in Miss Judith Ackland’s 
Snowdon by the Pen y Gwryd Track (647), in which 
tone and colour convey the solemnity of Snow- 
donia Other artists seek, I infer, to enhance the 
abstract quality of strength m mountains by 
stripping them of atmosphero so that the whole 
structure, including the serrated skyline in the 
distance, has a texture comparable to that of a 
rocky foreground Such appears to be the inten- 
tion m The Pillars of Heaven (284) and Mountains 
of Murcia (611) by Mr Guy Kortnght, and a some- 
what similar treatment is found in The Alps from 
Sallanches by Mr R M Hughes (160) These 
studies are in full daylight If it be permitted to 
a fellow student of mountain beauty, though not 
a fellow artist, to offer a suggestion, I would venture 
to cite my experience that in certain types of 
weathor the hours of dawn show the high mountains 
in a strength of tone rivalling lunar landscapes 
combined with such conditions of colour as would 
assist the abstract treatment of massive effect 
Among the studies of Arcadian England, there 
is one of special charm which is likely to escape 
notice on account of the fact that it is almost the 
smallest picture in the Exhibition, Miss Dorothy M 
Snow’s water colour, A Sussex Farm (788) It 
shows that neatness of agricultural landscape which 
astonishes the visitor from the New World, causing 
him to exclaim, as I have myself heard, that “ this 
country is a garden ” The smoothly rounded 
lines of the topography of the southern and midland 
counties of England, and the rounded forms of 
their spreading, broad leaved trees, make difficult 
the task of harmonising architecture with the 
landscape, but in the barren and rocky lands of 
the Spanish meseta, architecture carries the forms 
of natural landscape to a culmination, as is Bhown 
in Mr Ohver Hall’s important picture, A Spanish 
Bridge (86), which gains in effect from its suitable 
frame of black and gold Among the water oolours, 
Mr Cecil A Hunt’s Gorge of the Tagus, Toledo 
(764), also deals with an architectural culmination 
of rocky form At the present time, when con- 
troversy is so keen on the subjeot of styles of 
construction considered in relation to the amenities 
of the countryside, it is important that we should 
(Continued on p 731 ) 
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The Maintenance of Life and Irritability in Isolated Animal Tissues 1 


By Prof A V 

N OT infrequently one hears the view expressed 
that physiologists are too ready to work 
with isolated tissues, not willing enough to study 
the intact and living animal The isolated organ is 
said to be abnormal its behaviour too remote 
from that of its previous self, in its usual environ 
mint, to throw much light upon the normal pro 
coBsi h of life There is indeed a danger that those 
who work under artificially simplified conditions 
mav, in tlnir enthusiasm, extend their results too 
far the greater danger — I speak with feeling — is 
that their friends, and tho daily Press, may do so 
for them If you describe how a nerve fibre main 
tains the eleetru al potential difference at its bound 
ary by an active process involving tho consumption 
of oxygt n, you may find your name m all the news 
papers, and be invited to America to raise people 
from tho dead if you prove that chemical dismte 
gration sets in, m a stimulated muscle deprived of 
oxygen, you may be charged with attempting to 
create a living cell (and indeed a living ' soul ’) in 
the laboratory 

Realising this danger, however, appreciating that 
only after hard and critical thinking may the results 
of laboratory work under simplified conditions be 
applied to the graver practical problems of life, we 
may — in fact, we must — go forward m the confident 
belief that only by investigating phenomena under 
such simplified conditions can we really hope to 
understand thorn 

Here, to the scientific mind, is in fact a definite 
and presumably soluble problem, that provided by 
100 mgm or so of isolated muscle or nerve, capable 
of responding in a regular and reproducible manner 
to certain treatment academic — certainly so 
was tho study of tho conduction of electricity 
through gasos — until it led to X rays and amplify 
mg valves abnormal — if you like but still a fact, 
and one that presumably can be explained Tho 
lmtabihty, the responsiveness, of this little bit of 
survivnig tissue can bo maintained, under condi 
tions which we are begmnmg slowly to understand, 

1 From the Ludvig Mond Lecture delivered at the University of 
Manchester on Mar 8. 
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for considerable periods and during all this time 
we can study the proeesst s of life, m abnormal form 
if you wish, but still as phenomena, as facts, under 
conditions which allow us to apply the methods of 
physics and chi nnstry as we could never hope to do 
in the normal intact animal 

Enlroy Exciianuis in Nerve 

Tho isolated nerve of a frog, placed in an appro 
priate salt solution containing oxygen, will live, or 
at any rate continue to function, for days We oan 
detect its activity most readily by leaving it con 
nected to a muscle, which will twitch when we 
stimulate the nerve A better method, since it in 
voIvgh the properties of the nerv e alone, is to record 
the ‘ action current , which passis for a few thou 
sandths of a second between electroch s placed upon 
its surface Another method, but more difhcult to 
apply, is to measure the heat produced by the nerve 
when stimulated 

For long periods the surviving nerve will show 
all the outward and visible signs of a response to 
stimulation During prolonged survival at rest it 
consumes oxygen and giv os out t arbon dioxide at 
20° C about half a cubic millimetre per gram per 
minute, more at a high temperature, less at a low 
During maximal activity, duo to continual stimula 
tion, its metabolism is doubled, its oxygen con 
sumption at 20° C is about one cubic millimetre per 
gram per minute It gives out corresponding heat 
Of this heat, only about oue tenth appears during 
the passage of the impulse — the rest comes off 
slowly, during the follow mg fifteen minutes clearly 
it is related to somo recovery process, by which the 
nerve is recharged ’, by which its potential energy, 
so to speak, is restored 

The fact that extra oxygen is used as the result of 
activity is, in a sense, easy to understand Break 
down has occurred, free energy has been liberated, 
and if the process is to lie reversed, oxidation is 
nocessary to supply the free energy required in the 
re synthesis The oxygen consumption at rest is 
muoh more difficult to comprehend Why should 
T4 
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an isolated tissue, doing nothing at all except con 
turning to exist — that is, continuing to be ready to 
respond to a stimulus — require what is m fact a 
considerable amount of oxygen, three quarters of 
its own volume per day at 20° C , three to four 
times its own volume at human body temperature ? 
Energy, we may say, is required to maintain 
the organisation In what manner, howover, is 
the energy being applied ? What will happen if the 
supply of oxygen be stopped ? 

The last question is very readily answered by 
experiment Tho air around the nerve is replaced 
by pure nitrogen, and from the known diffusion 
constant of oxygon and the known oxygon con 
sumption of the nerve, we can calculate that m a 
very few minutes not a trace of molecular oxygen is 
left A stimulus is applied at intervals, and the 
action current, or the heat, is used as a sign of 
activity At first no particular change occurs the 
nerve responds as before Long after all the molo 
cular oxygen is gone, action current and heat 
production remain almost unaltered Even tho 
recovery heat, which surely is of oxidative origin, is 
unaffected Presumably there is some source of 
mtra molecular oxygen, or some store of hydrogen 
acceptor, which, for a time, can supply the energy 
required for recharge Gradually, however, a 
change comes on action current and heat diminish, 
and m two hours after the oxygen was removed 
they disappear together 

The nerve, however, is not dead let oxygen in 
and it revives its return is gradual, much slower 
than the inward diffusion of the gas — the oxygen 
clearly has some duty to perform, some debt to pay, 
before the situation is cleared up The nerve 
asphyxiates much quicker a second time if its ex 
posure to oxygon be cut short Indeed, by the ad 
mission of oxygen alone, complete recovery from 
asphyxia is not possible however long be the ex 
posure to oxygen, subsequent asphyxia (as Gotts 
ohalk showed) is quicker than it was originally 
Washing the asphyxiated nerve with oxygen free 
salt solution restores it temporarily Complete 
restoration, however, is attained only if washing be 
combined with oxygen Then the nerve returns 
triumphantly to its full initial activity, apparently 
unaffected by the intervening period of asphyxia 
It seems as though, in the absence of oxygen, two 
things have happened (a) some metaphorioal 
accumulators have run down and need recharging — 
a process which requires oxygen , and (b) certain 
abnormal substances have appeared, which cannot 
be removed by oxygen, but will diffuse away into 
surrounding salt solution 


Potential Differences in Nerve 

Many attempts have been made in recent years, 
before the latest and most successful ones, to 
measure the gaseous exchanges of isolated nerve 
Actually in the refined methods employed by 
Meyerhof and by Warburg, modifications of those 
of Barcroft, a means has long been available of 
making these important measurements When 
Downing and I succeeded at last m measuring the 
heat production of nerve, it seemed to us, and to 
Gerard who had joined us, that corresponding de 
terminations of oxygen consumption should be 
oarned out I wrote, therefore, to Meyerhof and 
asked him if Gerard could come to make these with 
him Meyerhof waited a day to reply his answer 
was, as I expected, “ Of course, let Gerard come ” , 
but also, as I had not expected “ es ist ausseror 
dentlich leicht, I did it yesterday on the receipt of 
your letter ” So Gerard went and mode the ex 
penments in Berlin At the same time Fenn was 
doing the same thing in his laboratory at Rochester, 
New York Tho oxygen consumed at rest, the 
oxygen needed for activity, and finally, the oxygen 
required for recovery from asphyxia, were all 
measured and are now tabulated for those who 
need to use them for their calculations 

I mention these measurements partly for their 
own sake — as the happy ending to a long series of 
persistent attempts — but more particularly for a 
curious by product which, like many by products, 
is likely to prove more important than tho original 
object An American worker, some years before, 
attempting to measure the carbon dioxide produc 
tion of nerve, had employed a very convenient 
object, the limb nerve of the spider crab Reading 
his paper I noticed that, whereas he had stimulated 
the nerve for long periods, he gave no evidence that 
the nerve had really responded at all to his stimuli 
Knowing from experience of medical practical 
classes how often nerves do not respond to the best 
intentioned stimuli, I thought I had better try for 
myself So, being at Plymouth, where there are 
much bigger and better spider crabsthan in America, 
I tried, and by good fortune a whole beautiful new 
field of work appeared 

The experiment was a simple one A and B are 
two non polansable electrodes placed upon the 
netve, which for the sake of the argument we take 
as a single nerve fibre A is at an uninjured point, 
B at the out and injured end A and B are con 
nected to a galvanometer A difference of potential 
exists between A and B, the so-called injury poten- 
tial, which produces what u called the 4 demarc a- 
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tion current ’ when it is allowed to flow through 
the galvanometer A is positive to B in the external 
circuit When we apply an mduction shock to the 
nerve at a distant point C, the potential difference 
between A and B momentarily falls as the impulse 
passes A the current through the galvanometer 
diminishes we witness what is called the ‘ nega 
tive variation of the mjury current * If we apply 
a succession of induction shocks at C, each pro 
duces its effect at A as its corresponding impulse 
goes by, and if the galvanometer be a relatively 
slow one, these effects are summed up, and as wo 
continue stimulating, the galvanometer returns 
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towards its zero, deflecting again when the series 
of stimuli ends Such, at any rate, is what happens 
in a frog’s nerve The fact has been known for 
two generations it is demonstrated to students 
but curiously enough — so far as I am aware — 
nobody had over tried to show it in a crab’s nerve 
In that tissue, if stimulation be continued long 
enough — for a minute or two — the galvanometer 
does indeed move backwards during the stimulus 
towards its zero, recording the usual ‘ negative 
variation ’, but it does not return outwards again 
when stimulation ends 

Let me pass for a moment to a fact recently 
established by Furusawa If a crab’s nerve be 
kept m air in a moist chamber, the difference of 
potential between A and B is maintained for long 
periods If, however, the air be replaced by pure 
nitrogen, the difference of potential between A and 
B gradually diminishes On introducing air again 
it rises to its original value, not immediately but 
m an hour or so Clearly, oxygen is being used to 
maintain a potential difference somewhere within 
the nerve Where can this potential difference be 
other than at the surface of the fibre itself? At 
the cut end the electrode is in contact with the 
naked protoplasm of the oell at the uninjured 
point the electrode is in contact with the outside 
of the membrane surrounding the tissue We 
must imagine that the injury potential is really 
the difference of potential across the membrane of 
the nerve fibre, the oontents of the fibre between 
B and A simply acting as a continuation of electrode 


B Apparently, then, Furusawa’s observation 
shows that the potential difference existing across 
the membrane bounding the nerve is maintained 
by oxidation, and gradually ‘ runs down ’ if oxida 
tion be prohibited 

Picture the passage of the impulse along the 
nerve as being momentarily accompanied by a 
breakdown, or maybe a short circuit, of the mem 
brane, perhaps by a change of permeability allowing 
local currents to run and so to propagate the im- 
pulse Thinking of the membrane as similar to an 
accumulator of small capacity, a senes of such 
momentary short circuits might ‘ depolarise ’ it, 
so that by stimulation we might effect a decrease 
in the observed injury potential Now Levin 
found, and Furusawa has confirmed the fact, that 
a prolonged stimulus applied at C causes a return 
of the galvanometor towards its zoro, which is not 
followed by a deflection outwards again when the 
stimulus ends Furusawa, moreover, has proved 
that if local fatigue at the point of stimulation be 
avoided by employing, m rapid succession, a series 
of such points, the nerve can be completely de 
polarised, by activity The accumulator ’ which lies 
along the bounding membrane of the nerve fibre 
can, it sooms, be caused to run down completely 
by prolonged activity Let us now withdraw the 
stimulus and wait If the nerve be m air, the poten 
tial difference between A and B gradually rises 
again until finally it attains its original value This 
is the recovery process to which I referred earlier 
If, however, the nerve bo in nitrogen, it remains 
depolarised and further activity is impossible 
The potential difference existing across the bound 
ary of the living cell is not only maintained but 
also restored by an active process of oxidation 

Osmotic Differences in the Egg 

In a recent paper from Holland by J Straub, an 
investigation has been described of the difference of 
salt concentration, and of freezing point, between 
the white and the yolk of an egg It appears that, 
m the living fresh egg, there is an appreciably 
higher concentration of potassium, sodium, chlorine, 
and lactate ions in the yolk, and an excess lowering 
of freezing point of about 0 15° C In preserved 
eggs this difference is much less The membrane 
surrounding the yolk is apparently freely permeable 
to water, even in its live condition, and the differ- 
ence of freezing point on the two sides is much too 
large to be accounted for by any suoh effect as that 
of the Doruian equilibrium A difference of freezing- 
point erf 0 15° would correspond to a difference of 
pressure of I 8 atmospheres, and it is inconceivable 
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that a thin membrane so extensive as that surround 
ing the yolk could possibly stand a pressure such as 
this 

It is difficult to resist the conclusion that the 
existence side by side of white and yolk cannot be 
regarded as a thermodynamic equilibrium, and 
Straub suggests that the difference of concentration 
on the two sides of the membrane is maintained by 
an active process of oxidation It is known that 
oxidation occurs in the living egg, and, according 
to a rough calculation, the amount of energy sup 
plied thereby is ample to account for any osmotic 
work that would have to be performed to mam 
tain, against diffusion, the observed concentration 
differences It is suggested that the observed in 
equalities m concentration and in freezing point 
must be due to some active life process, and the 
author discusses an electrical schome for the employ 
ment of the energy obtained by oxidation m the egg 
Ho supposes that the membrane acta as a galvanic 
oxidation element for glucose, and that the differ 
ence of potential so set up across the membrane 
results in the transfer, against diffusion, of tho 
various positive ions m question Muih a galvanic 
battery existing across the membrane, together 
with differences in permeability, might be a suffi 
cient explanation of the inequalities observed A 
large number of physiological phenomena would be 
more intelligible were we able to suppose that oxida 
tion at the surface of a cell is largely employed in 
maintaining the osmotic and other differences that 
exist between the outside and the interior 

Energy Exchanges in Muscle 

In isolated muscle it has long been known that 
oxygen is necessary for the preservation of the ex 
citable state A muscle left at rest m oxygenated 
salt solution maintains its condition for long periods 
if it bo thin enough for tho relatively slow process of 
diffusion to supply it adequately with that gas A 
resting muscle uses oxygen continuously at a rate 
depending on the temperature at 20° C this is 
about 0 7 cubic millimetre per gram per minute 
probably this process of oxidation at rest supplies 
the energy necessary in order to maintain the com 
plex dynamic equilibrium of the living material in a 
steady state The known diffusion constant of 
oxygen through muscle, as found by Krogh, and 
the rate of its consumption, allow us to calculate 
that a thin sartorius muscle of a frog can easily re 
mam in a steady state in oxygen ]ust so long as 
combustible material is available The isolated 
muscle at 20° C usee about its own volume of 
oxygen per day and if it contains I per cent of 


glycogen this form of fuel alone should be sufficient, 
at that rate of oxidation, for some eight days Die 
sected aseptioally and snspendod at rest in a suitable 
salt solution a frog’s sartorius will, in fact, if supplied 
with oxygen, function for a week or more 

Deprived of oxygen, such a muscle produces 
lactic acid from its glycogen, the glycogen breaking 
down in this case about five times as fast as it did in 
oxygen If the lactic acid be able to diffuse away, 
as is the case when the muscle is suspended m 
oxygen free salt solution, the muscle lasts for a day 
or two, responding to a test stimulus at any time 
withm that period finally, however, its exoita 
bility vanwhes with the disappearance of its store 
of carbohydrate It may remain longer if glucose 
be included in the salt solution Apparently, if 
oxygen be not available, tho breakdown of carbo 
hydrate into lactic acid can replace the oxidation of 
carbohydrato as a source of energy Presumably, 
therefore, in the absence of oxygen, the formation 
of lactic acid is tho process which supplies the free 
energy by which the dynamic equihbnum is mam 
tamed, by which, so to speak, the accumulators are 
kept charged 

The term ‘ free energy used in this connexion, 
should be understood m its strict thermodynamic 
sense It is interesting and important, as Burk has 
recently done, to calculate the free energy of the 
reaction by which, in living tissue, glycogen is 
broken down into sodium lactate We consider the 
whole process, dissolved glycogen transformed m 
the buffered alkaline medium of the muscle into 
dissolved sodium lactate Owing to the difference 
in chemical structure between the lactic acid and 
the glucose molecule, namely, in the ratio of the 
number of carbon atoms to thB number of carbonyl 
oxygens, there is a considerable amount of free 
energy available in this breakdown, about 400 
calories per gram of glycogen transformed For 
this reason, presumably, Nature has selooted this 
particular reaction as the means of providing, m the 
absence of oxygen, the free energy required, either 
for doing work, or for maintaining (against diffusion 
and similar irreversible processes) the osmotic and 
other differences existing during life at the bound- 
aries and other interfaces of the cell The free 
energy of the oxidation of glycogen is of course 
greater than that of its splitting to lactic acid it is 
about 4000 calories per gram If oxygen be absent 
a given process requires, let us say, I gram of glyco- 
gen to be broken down to lactic acid, yielding 400 
calories of free energy the same process, if oxygen 
be present, requires only one fifth of a gram of 
glycogen to be oxidised, yielding 800 oalones of free 
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energy 400 of the latter are wasted, apparently, 
in the recovery process 

If, as I said, lactic acid is able to diffuse away, the 
muscle can continue to function until all its carbo 
hydrate store is spent If, however, it be suspended 
in nitrogen and not m salt solution, its lactic acid 
cannot escape and the end comes on much earlier 
At 20° C in nitrogen a muscle produces about four 
millionths of its weight of lactic acid every minute 
about 0 3 per cent in 12 hours At this stage the 
increase in hydrogen ion concentration due to the 
accumulating acid renders the muscle completely 
inexcitable m less than 24 hours it attains tho 
so called lactic acid maximum and passes into rigor 
mortis 

The same processes can be observed to occur 
more rapidly when activity due to stimulation is 
substituted for resting survival A muscle sub 
jected to a series of maximal induction shocks in 
nitrogen fails when it has given some 400 twitches, 
when its lactic acid concentration has reached about 
0 25 per cent Suspended in oxygen free salt soln 
tion and stimulated with a frequency low enough to 
allow its lactic acid to escape by diffusion, it can 
give several times as many twitches (as my fnond 
Kupalov has recently shown), and will continue until 
practically all its carbohydrate has been broken 
down , suspended in oxygen, or in oxygenated salt 
solution, it can give several thousand twitches and 
maintain its activity until all its carbohydrate is 
oxidised Moreover, as is now well known, if it be 
fatigued in nitrogen, and then allowed to recover in 
oxygen, its lactic acid vanishes and four fifths of the 
corresponding amount of glycogen reappears The 
free energy required for the reaction 
Lactate — v glycogen 

is provided by the oxidation of a fraction (about 
one fifth) of the lactic acid How this synthesis 
occurs, and what tho chemical nature of its meohan 
ism is, are not known but it undoubtedly does 
occur, and not only in muscle but also m practically 
every organ and tissue examined 

The work of Warburg on the metabolism of 
tumour and other tissue is a highly important pro 
duct of these studies originally conducted on muscle 
and earlier, m another form, by Pasteur on yeast 
It seems that nearly every kind of animal tissue 
employs the lactio acid breakdown, when deprived 
of oxygen, as the source of the free energy required 
for the maintenance — against irreversible processes 
— of its steady living state and that certain types of 
tissue, particularly those found in malignant growths, 
actually prefer the lactio aoid mechanism and may be 
relatively incapable of employing that of oxidation 


There is no reason to believe that when oxygon is 
present the processes at work are other than the 
sum, or the resultant, of theso two The free energy 
of the lactic acid breakdown is apparently the 
source of the mechanical energy liberated by muscle, 
alike m the presence and m tho absence of oxygen 
In the former case, however, a slow recovery pro 
cess ensues, in which — perhaps under the action of 
a galvanic combustion element, as suggested by 
Straub for the case of the hen’s egg — the lactic acid 
formed in the initial process is re formed into its 
precursor glycogen More ov er, tho processes of rest 
ing survival and of activity are so similar that there 
appear to be strong grounds for supposing that, at 
rest also, the primary mechanism m which free 
energy is liberated (to counteract irreversible pro 
cesses which lead finally to chaos and death) is that 
of lactic acid formation from carbohydrate 

It is not a wild extrapolation from this, and from 
tho woik of Warburg, to conclude that the same is 
true in all animal tissues The living cell is a oom 
plex organised system of enzymes, interfaces, poton 
tial and osmotic differences, chemical substances 
infinitely improbable in the thermodynamic sense, 
and yet existing m a steady state so long as free 
energy is available to maintain the organisation 
The free energy of the carbohydrate-lactic acid 
breakdown is apparently the sine qua non of this 
maintenance, the common factor in the orgamsa 
tion of living animal cells Tho primary function of 
oxidation is tho reversal of this breakdown 

Heversible Inexcitability in Muscle 
All who have worked with isolated muscles have 
found — alas, too often — that theso may ‘ die ’ with 
out apparent cause and Bpoil their experiments 
They do it more at some seasons than at others, 
often for weeks on end some muscles are worse in 
this respect than others and if we have not attn 
buted it to the machinations of the devil (physio 
logy leads many of us to a belief in that gentleman) 
we have been fain to call it fatigue ’, thereby ex- 
pressmg our ignorance of the whole matter If we 
knew that a muscle survived better in oxygenated 
salt solution than m oxygen gas, we talked about 
the removal of ‘ fatigue products ’ in the former, 
even though the muscle — being supplied with oxy- 
gen and at rest — was never fatigued at all It took 
two chemists, Duli&re and Horton, to detect what 
physiologists should have recognised long ago, that 
a state of reversible mexoitabihty sets in spontane 
ously in isolated dissected muscles It is true that 
some years ago, m the biochemical laboratory at 
Cambridge, it was shown that the legs of frogs, kept 
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at a low temperature in oxygen, gradually in the 
course of a week or so lose their irritability, which 
can be restored by soaking in salt solution It is 
not certain, however, that this is the same pheno 
menon, and m any case Duli&re and Horton have 
demonstrated it in much more striking and — one 
might almost say — provoking form 
A sartonus muscle is dissected with the utmost 
care from a frog and suspended m moist oxygen, 
or mtrogen, or air silver or platinum electrodes 
are brought in contact with it and at intervals its 
response is tested At first stimulation leads to 
an active contraction , as time goes on, however, 
the muscle apparently dies it is not fatigued, it 
has been quite infrequently stimulated, and in 
oxygen or air there should not be, and in fact there 
is not, any accumulation of lactic acid In an hour 
or two the muscle is apparently dead, it rosponds 
not at all to the strongest stimulus, though if it be 
taken out and tested chemically it is found to show 
all the chemical characteristics of resting muscle 
The phenomenon is not due to oxygen os such, 
or to the absence of oxygen it cannot be attn 
buted to surrounding the isolatod muscle by a gas, 
since it happens also m liquid paraffin and mercury 
I called it ‘ reversible ’ Immerse the muscle, when 
it has become completely non excitable, in salt solu 
tion, and its excitability returns, rapidly at first, more 
gradually later, following approximately a course 
we should expect were the return of excitability due 
to the outward diffusion of something present in the 
muscle Any reasonable salt solution will cause a 
return of the excitability Ringer’s solution, sodium 
chlonde, — anything, in fact, which does not itself 
lead directly to inexcitability in the musole 

It would be easy, so far, to imagine that some 
product of activity in muscle, gradually accumulat 
mg, produces a toxic effect which leads to the mex 
citable state This simple suggestion, however, 
is not sufficient If we soak a muscle, for three 
hours after removal from the animal, in salt solu 
tion, and then suspend it in a gas, it will remain 
excitable indefinitely If we wash it for three hours 
after it has become mexcitable, its returned excit 
ability will remain indefinitely, that is, until its 
carbohydrate reserves are used up or bacterial 
invasion sets in If, however, we wash it for a 
shorter time, say for half an hour, after it has 
beoome mexcitable, its excitability indeed returns, 
but when we place it again in a gas, it becomes 
mexcitable once more Not until the sum of the 
times of immersion has attained a certain value 
does the muscle become permanently excitable in 
the present sense If any product of metabolism 


has a toxic effect, why should further metabolism 
after a 3 hour preliminary soaking in Ringer’s 
solution now have no result 1 Are we dealing here 
with the same curious phenomenon as Furusawa 
found m the case of a crab’s nerve ? Moreover, 
why do the musoles of a frog’s leg, allowed to remain 
tn tntu after the death of the animal and the removal 
of the skin, retain their excitability for hours, while 
a compamon muscle dissected out and, to all intents 
and purposes, uninjured, becomes mexcitable in an 
hour » The muscle ib not dead, for it shows a normal 
resting metabolism and can be revived by washing 
with salt solution it may then live for days, which 
w a sign that any injury due to dissection is of 
negligible importance Is the effect of a subtle 
physical nature, due to contact of the living tissue 
with a medium of unusual dielectric constant ? 
Or is it to be attributed to the production of some 
substance, in or between the cells, which can be 
washed away by contact of the muscle with salt 
water ? The phenomenon is an easy and dramatic 
one to witness, once one realises its existence, but 
a difficult one to explain The realisation, however, 
that it occurs has greatly simplified experiments 
with isolated muscles, for we know now that by a 
preliminary period of washing we can prevent an 
occurrence which has spoilt so many experiments 
Thore is one possible explanation If a Rmger’s 
solution be prepared containing four times the 
usual concentration of potassium chlonde, a muscle 
immersed in it slowly becomes mexcitable One 
which has become spontaneously mexcitable by 
standing m oxygen shows no return of excitability 
when immersed in this solution We might have 
expected a temporary return A musole consists 
of fibres and interspaces, mainly fibres In the 
inside of the fibres there is a very high concentration 
of potassium, in the interspaces a low one Excit 
ability may depend — among other things — upon a 
normal concentration ratio of potassium across the 
boundary of the coll Experiments have shown 
that when muscles arc perfused, potassium tends to 
leak into the perfusing fluid If it leaked into the 
interspaces between the fibres — not much would 
be required — it might gradually produce the same 
state of inexcitability as we can cause by the arti- 
ficial application of a high potassium concentration 
The chief difficulty in this explanation, which has 
muoh else to commend it, is that one cannot see 
why a few hours’ immersion in salt solution should 
prevent any further egress of potassium In any 
case it seems that the phenomenon is of a physical 
or of a pbysieo chemical nature, and has no con- 
nexion with the oxidative mechanism of the oelL 
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Anaerobic Disintegration in Muscle 
I come lastly to the most difficult problem of all 
the cause of a phenomenon which 1 discovered in 
1927 and about which I speculated last spring, per 
haps rather rashly, in the Proceedings of the Royal 
Society I say rashly, partly because my paper was 
the innocent cause of much exoitement in the 
autumn, when the public Press discussed — in the 
' silly season ’ — the ‘ mystery of life ’ partly 
because the explanation I originally gave may not 
be sufficient The facts, however, seem certain, 
and are these By improvements in technique, 
the rate of resting heat production of a muscle can 
be measured, in oxygen or m nitrogen The muscle 
lies in nitrogen upon the warm junctions of a ther 
mopUe, m a thermostat maintained at a constant 
temperature The rato of the resting heat pro 
duction at 18° 0 is (say) 60 gm cm per gram per 
minute about 1| thousandths of a calone The 
muscle has previously been washed for some time 
m salt solution, so that it does not now become 
spontaneously inexcitablo in the manner described 
by Dullfere and Horton It is stimulated and gives a 
senes of twitches the heat due to activity is regie 
tered by the galvanometer attached to the thermo 
pile stimulation ends the galvanometer returns 
we should expect it to return, gradually, of course, 
to its onginal position, the muscle to revert to its 
original heat rate Nothing of the kind I may 
illustrate what happens by a typical expenment 
Tuna am or 

pm 11 66 11 69 12 1 12 2 12 3) 12 6 12 6 

Galvanometer 

deflection mm 22 231 23* 22) 22) 24 23 

The muscle was then stimulated by single shocks 
to fatigue the galvanometer deflected, and, when 
the stimulation ended, returned to rest once more 

Time pm 12 20 12 23 12 25 

Galvanometer tie 

flection mm 130 130 130 

The resting heat-rate m this case has been increased 
between five and six times 

The phenomenon has never failed to appear, and 
it occurs always in the same quantitative form 
The quotient 

increment m heat rate per minute 
total heat by stimulation 

is always (in the frog’s sartonus at 17° C ) of the 
order of 0-0075 The high heat rate induced by 
stimulation is permanent so long as the muscle 
remains in nitrogen It may attain 800 gm cm 
per gram per minute after severe fatigue— more 
than 1 calone per gram per hour It may*remain 
at this level, so long as the muscle is kept m nitrogen, 


for 24 or even 48 hours, in which time the total heat 
liberated may be many times as great as can pos 
sibly be accounted for by the breakdown of all the 
available carbohydrate into lactic acid Sinoe, 
apart from carbohydrate, there is very little except 
the actual protein of the muscle which we can 
imagine to break down with such an evolution of 
heat, we aro forced to conclude that the process 
of anaerobic activity (or its products) has somehow 
induced the degradation of the muscle protoplasm 
itself to bodies containing less total energy 
If, when the muscle has been fatigued in mtrogen, 
and its restmg heat rate is high, we admit oxygen, a 
recovery process sets m as usual, with a considerable 
evolution of heat The lactic acid is removed and 
the muscle is restored to its previous restmg con- 
dition This occupies about an hour If, now, 
we replace the oxygen by a stream of pure nitrogen, 
within half an hour diffusion on one hand, and the 
resting metabolism of the muscle on the other, have 
removed the last traces of oxygen from the interior 
of the muscle substance, and the restmg heat rate 
in nitrogen can again be measured Instead of 
the high value found after stimulation, we now 
observe a low value of the same order of size as 
before it The breakdown processes produced by 
anaerobic activity have been cut short and the 
muscle has regained its previous steady state The 
same treatment can then be applied once more If 
the muscle be stimulated to fatigue again its resting 
heat rate rises if oxygen be agam admitted re 
covory ensues, and finally a low value of the restmg 
heat rate appears as before 
There seem to be two alternatives either ( 1 ) the 
provision of energy by oxidation has restored to 
their normal state the membranes, interfaces, or 
agents, which in ordinary life hold apart the un 
stable reacting substances present in the living cell, 
which prevent — as I said in my paper — the organ 
isod system of the living cell from becoming a bio 
chemical chaos , or (2) m the presence of oxygen 
some substances have been removed, perhaps by 
simple oxidation, perhaps by restoration to a pre 
cursor, which, if they be allowed to remain, assist as 
catalysts, or in some other capacity, in the anaerobic 
disintegration of the livmg material One thing 
seems certain — the high heat rate w a sign of some 
kind of irreversible breakdown or disintegration 
if — as Kupalov has shown — it be allowed to con 
tmue for a few hours, no subsequent restoration of 
the muscle to its normal excitability is possible, 
either in oxygen or m oxygenated salt solution 
The phenomena m question are so curious, and 
the effects so relatively large and so easily demon- 
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strated, that they demand an explanation They 
have been tested by every means available and have 
withstood the attack Were they due to a change 
in the hydrogen ion concentration caused by the 
liberation of lactic acid ? A resting muscle was lm 
mersed m pure carbon dioxide and its heat rate re 
mained practically unaltered the carbon dioxide 
must have made it as acid as extreme fatigue Were 
they due to a technical error of somo kind ? To a 
reaction of some fatigue product with the metals of 
the thermopile { The thermopile was insulated with 
baked ' Elo’ (an artificial resin), shellac, and paraffin 
wax on top of these a piece of tin foil and over 
this a further layer of wax The phenomenon ap 
peared quantitatively as before It is inconceivable 
that breakdown products of muscular activity can 
penetrate wax, tin foil, wax, shellac, and ‘Elo one 
on top of the other Was it due to injury in die 
section ? It w as found unaltered in a frog’s gastroc 
nemius, which can be prepared with a minimum of 
injury The temperature was lowered to 0° C The 
high heat rate existing in a fatigued muscle dim 
lnuihed to one sixth, which is what we should expect 
were it due to a chemical process occurring con 
tinuously, not at all what we should look for were a 
technical physical error the basis of thophenomonon 
I was inclined, when I first dosenbod the pheno 
menon, to the first of the two alternatives just men 
tioned, to the belief that oxygen restores the normal 
interfaces, or conditions, which prevent the organ 
ised system from beoommg a biochemical chaos 
During the last few months, however, I have come 
across another effect which inclines me a little to 
the second alternative — perhaps both are correct 
The experiment is a simple one and the result quite 
certain it ought to have been made long ago but 
one only thinks of these things slowly If a muscle 
showing a very high resting heat rate induced by 
anaerobic stimulation be immersed for an hour or 
two in oxygen free salt solution, its heat rate returns 
to its original low level the muscle need not even 
be alive it may have been ‘ electrocuted ’ by ex 
cessive stimulation, it may have been irreversibly 
damaged by too long a maintenance of its high heat 
rate in iutrogen Yet, under the influence of the 
washing, in a time which suggests diffusion out 
wards of some catalysing agent, the breakdown 
evidenced by the previous high heat rate is com 
pletely — or almost completely — stopped Clearly, 
oxygen as such is not necessary for a reversal of the 
effect Perhaps if lactic acid be not already present 
m excessive amount, the lactic acid breakdown can 
take the place of oxidation in the maintenance of the 
normal internal architecture of the cell perhaps, 


however, something is set free m the absence of 
oxygen, which induces — or helps to mduce — the ir 
reversible breakdown of the muscle protoplasm with 
a liberation of energy a something which can be dia- 
lysed away by immersion of the muscle in salt water 

It is well known that, m man, too prolonged ex- 
posure to anoxaemia may produce harmful effects last 
mg for a long timo or even permanently As Hal 
dane writes “ A short exposure even with loss of 
consciousness produces no serious after symptoms 
but occasionally a man’s behaviour is very abnormal 
for a few minutes after recovery ” “ With severe 
and prolonged exposure to want of oxygen the ner 
vous after symptoms aro of an extremely formidable 
nature and often end in death ” “ The symptoms 
are evidently due in the mam to widespread injury 
to the nerve cells during the exposure ” “ The 
heart may also snffor in prolonged exposure to want 
of oxygen The after symptoms may be mainly 
cardiac , it may be a considerable time before the 
heart fully recovers ” “ Probably every other organ 
and tissue in the body feels the after effects of 
severe exposure to want of oxvgen The patient 
often enough dies of pneumonia Acute nephritis 
and gangrone of extremities have been noted ’ ’ And 
so on May we not be witnessing here m man the 
after effects of the same partial disintegration of the 
living protoplasm as can so oasily be demonstrated 
in anoxsemia in the isolated muscle ? 

In Warburg’s work we find further evidence of a 
harmful effect of oxygen lack An embryo of a 
chick is kept for some hours m salt solution saturated 
with nitrogen oxygen is then introduced In the 
normal embryo there is practically no lactic acid 
formation if sufficient oxygen be present the free 
energy required for continued existence is supplied 
by oxidation In the embryo which has been sub 
jected to a period of anoxaemia, however, the capa 
city for oxidation is found to be diminished and a 
large part of the energy it requires must now be de 
rived from the lactic acid breakdown By anoxse 
mia, in fact, the normal embryo has been reduced to 
a state in which its metabolism is similar to that 
which Warburg has found to characterise tumour 
tissue Can it be, as Warburg’s work suggests, that 
oxygon lack, working upon the normal architecture 
and machinery of the oell, leaves behind a type of 
mechanism analogous to that of tumour ? Dare we 
see m the disintegrative process set up by anaerobic 
activity m the isolated muscle cell an exagger 
ated case of the harmful effect produced m man by 
prolonged and severe anoxaemia, or in the chicken 
embryo by oxygen want ? It is dangerous to specu- 
late too far, but it is foolish not to speculate at all 
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learn to look at architecture as it might appear to 
an observer from another planet, to whom its 
human origin was unknown, and on the whole this 
detachment is more nearly attained by the land 
scape painter than by the historian or even, 
perhaps, the architect himself 
The old towns of the Riviera crowning the foot 
hills of the Alpes Maritimes, or capping promon 
tones which project against the blue Mediter 
ranean, provide as usual the subject for one kind 
of culmination of natural in architectural form Of 
the purely natural landscape of this delightful 
coast there are as usual several studies, of which 
Mr H Van der Weyden’s The Lone Pine of La 
Mortola (208) is the most considerable , but it is 
to be regretted that the landscape of the tropics 
should be almost unrepresented m the Exhibition 
The gamut of the emotions evoked by the world’s 
scenery remains incomplete so long as the tropics 
are passed over, and tne traveller longs to see at 


least something which will recall the coast with 
fringe of waving palms and the gleam of green 
translucent water within the coral reef, with 
its lme of foaming breakers and deep blue sea 
beyond 

Among the artists who are enterprising m their 
research for natural effects Mr W L Wyllie is 
certainly to be reckoned, and in Fifty North and 
Forty West (207) he gives us the impression of an 
occurrence which is never seen without a thrill of 
excitement, the sudden breaking away of the whole 
summit of a great domo shaped wave m the foaming 
cap which sailors call a ‘ cauliflower sea which, 
launched bodily forward, is here seen rolling 
towards tho observer 

Such were the aspects of Nature, or the emotions 
aroused by aspects of Nature, which I found 
observed and recorded by our fellow students, the 
landscape painters in this year’s Exhibition of the 
Royal Academy 


News and Views 


In his Ludwig Mond leoture, delivered recently at 
the University of Manchester, the main part of whioh 
appears as a supplement to this issue of Natubk, 
Prof A V Hill refers to the value of experiments 
earned out on isolated animal tissues for the elucida 
tion of the phenomena of life, and illustrates lus 
thesis with descriptions of some recent work per 
formed on the isolated nerve and muscle of oold 
blooded animats Both tissues congume oxygen not 
only as a result of activity but also whilst at rest it 
appears that not only is the production of energy in 
the form of a nerve impulse or a muscular contraction 
accompanied, or followed by, the consumption of 
oxygen, but also oxygen is required for the process of 
remaining alive and irritable, of being ready to ro 
spond to a stimulus The isolated muscle uses the 
absorbed oxygen to oxidise glycogen , m the absence 
of oxygen, lactic acid is formed from the glycogen, 
which breaks down much more rapidly than in the 
presence of oxygen, and the free energy of this break 
down suffices to maintain irritability in the muscle for 
a short time, provided that the lactio acid is removed 
by immersing the muscle m saline In the presence 
of oxygen a portion of the acid is completely oxidised, 
but the remainder is resynthesised to glycogen, so 
that in the presence of oxygen the muscle lives much 
longer than m its absenoe 
The next step in the chain of evidenoe given by 
Prof Hill is the result of studies of a muscle stimu 
la ted in nitrogen to fatigue The heat production at 
rest after the stimulation is much greater than before, 
and may m time exceed the amount that can be 
obtained by the breakdown of all the carbohydrate 
into lactic acid, indicating that the muscle protein 
is also breaking down The resting heat production 
can be reduced to its low pre stimulation level by 
immersing the musole in oxygen free saline or by 
supplying it with oxygen The exposure to nitrogen, 
then, appears to have initiated a degradation of the 
musole protoplasm whioh can be stopped by again 
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admitting oxygen, or by washing away some sub 
stance which may be supposed to aid the protoplasmic 
breakdown In any event, the deleterious effects of 
asphyxiation appear to be duo to disintegration of the 
cells of the tissue themselves, and, conversely, oxygen 
is necessary for the maintenance of cell structure 
Put in other words, Prof Hill argues that the living 
cell may be considered to be in a state of dynamic, as 
opposed to static, equilibrium, and therefore to 
require a supply of oxygen for the maintenance of its 
very structure 

On Monday next, Mav 13, Messrs Sotheby and Co 
will offer for sale a collection of letters (1743-1820) 
from and to Sir Joseph Banks, president of the Royal 
Society They are being sold by a collateral descen 
dant of Dorothea Lady Banks, wife of Su Joseph 
Banks The series includes botanical and horti- 
cultural letters and papers of Australian interest — 
communications to Banks from tho early governors 
of New South Wales— also letters of Matthew Flinders, 
George Bass, and Bligh It would seem improbable 
that any have been published , no indication, how 
ever, is suppbed as to this The correspondence is 
suitably secured in handsomely bound folio albums, 
each having a list of contents, though unfortunately 
no numbers are given to accord with the sequence of 
letters , thus reference is tedious 

Among miscellaneous matter (Lot 7) we notice a 
lotter of Thomas Young, in a fine script, addressed to 
Count Rumford at the Royal Institution and dated 
July 9, 1801 It refers to his appointment to the 
professorship of natural philosophy ' Ae to the 
journals ”, he says, ” I should not much objeot to 
engage that a sheet or more should be read for publi- 
cation every week , but I conceive that it would give 
them additional importance if it were left to the 
discretion of the professor, with the approbation of 
the committee, and with proper notioe, to publish & 
number at the end of a fortnight instead of a week, 
whenever there might appear to be a real deficiency of 
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matter to fill it As I think I should want little or no 
assistance either in translating or transcribing, except 
what Mr Davy might have the goodness to give me, 
I hope when you have reconsidered what I have 
stated you will not much differ from me in opinion ” 
At Oxford, on May 4, under the auspices of the 
Society of Friends of the Old Ashmolean, a public 
lecture was delivered by Prof D’Arey Thompson on 
“ The Hellenic Element m the Development of 
Scionce ” It was shown that AnHtotle’s doctnne of 
excess and defect, applied by him in the region of 
biology as m that of ethics, was in accordance with 
conceptions of Greek mathematicians in regard to the 
theory of numbers, especially as developed in later 
timeB by Theon of Smyrna in the senes known as 
the ‘indeterminate’ or ‘boundless’ dyad Ihe geo 
metrical aspect of number was always kept in view by 
the Greeks , Euclid’s treatment of the square of the 
hypotenuse exemplified this, and his whole system 
culminated m the dodecahedron with its pentagonal 
surfaces Much of the fabnc of modem scionce has 
its foundation in the mathematical conceptions 
amplified and illuminated by the genius of the Greeks, 
but shared with them by other peoples, as by those of 
Egypt and Chaldea The lecture, which was largely 
attended, was followed by a meeting at which various 
donations to the Lewis Evans collection were an 
nounced, and means were considered for increasing 
the membership of the above montionod Sooiety 
On Saturday, May 11, Lord Birkenhead is to unveil 
stained gloss armorial windows given for the embellish 
ment of the staircase of the Old Ashmolean Building, 
Oxford Two armorial wmdows are being added to 
those already in the Museum to commemorate the 
foundation gift of historio scientific instruments by 
Dr Lewis Evans, and in gratitude to four of the great 
City Companies which by timely benefactions made it 
possible for the Um\ ersity to install the Evans colloc 
tion in the Old Ashmolean, and thus to fulfil the oon 
dition on which it was offered to Oxford The Evans 
window is presented by certain members of the Societj 
of Friends of the OKI Ashmolean, chief among whom 
was the late Lady Osier It is inscribed ludovictjs 

EVANS, D 80 , qUI MUSEUM A8HMOLEANDM DENUO 
LOCUPLKTAVIT IN STRUM ENT IS NATH HALTS 80IBNTIAB 

collatis hio oommemoratuh mcmxxv The second 
window, given by Sir Dugald Clerk, bears the 
arms of the Companies of the Goldsmiths, Iron 
mongers, Clothworkers, and Fishmongers It is a de 
lightful composition, and a reminder of their many 
services on behalf of education The inscription runs 

MUSEl ARMARIA INSTRUXIT ET ABC AM DITAVIT 
GILD ARUM LOND1NIENSIUM LIBERAL IT AS QUARUM IN 
SIGMA DEPINOENDA CUBAVIT DUGALDCS CLERK 

MCMZxrx The earlier wmdows commemorate Elias 
Ashmole, the first founder of the Museum in the 
seventeenth century, and his friends, John Tradesoant 
the younger, Dr Plot, and Sir Christopher Wren The 
new windows which Lord Birkenhoad is to unveil 
relate to the re founding of the old Museum m the 
twentieth oentury after a lapse of thirty five years, 
during which it had been allowed to fall into a 
neglected state 
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Among the portraits in the exhibition now open at 
the Royal Academy, that of Sir Ray Lankester by Sir 
William Orpen is acknowledged to be the outstanding 
picture of the year The fundamental note of the 
picture is that of declining years, yet the harmonies 
give it wonderful tone There is still an inquiring 
look in the face, with its fine forehead and the clear, 
steady eyes which always seem to mirror thought and 
observation, while the beautifully formed hands are 
given their full value in an easy attitude which seems 
to signify rest after labour Another very successful 
portrait is that of Prof J Millar Thomson, emeritus 
professor of chemistry, King’s College, London, by 
Mr P A Hay Mr Richard Jack exhibits a fine 
picture of Lord Moymhan, president of the Royal 
College of Surgeons, and other portraits of people 
well known in scientific circles are those of Mr 
E F C Trench, past president of the Institution of 
Civil Engineers, by Mr George Harcourt , Mr W 
Tapper, president of the Royal Institute of British 
Architects, by Sir William Orpen , Mi J L 8 
Hatton, principal of the East London College, by 
Mi Augustus E John , Prof Priestley Smith, 
emeritus professor of ophthalmology, University of 
Birmingham by Mr Harold Speed , Sir Hugo Hirst, 
chairman and managing director of the General 
Electric Co , Ltd , by Mi Richard Jack , and Mr 
A S Ramsey, president of Magdalene College, 
Cambridge, by Mr Francis Dodd There is also a 
bust in bronze of Col R E Crompton, by Mr George 
H Paulin, and a miniature of Prof J P Hill, by 
Elizabeth A Stoelo 

Thf fourth Huxley Memorial Lecture of the Royal 
College of Science was delivered by Prof F O Bower, 
at the Imperial College of Science and Technology, 
on Friday, May 3 the title being “ The Origin of a 
Land Flora, 1908-1929 ” Prof Bower began by 
referring to his book “ The Origin of a Land I lora , 
published m 1008 He sununansed the theory of 
' interpolation ’ there put forward to account for the 
origin and progression of the spore bearing plants, 
the dominance of which is so striking in all land 
plants from the ferns upwards He then indicated the 
more important modifications in the view expressed 
twenty one years ago which have resulted from ad 
vances in botanical knowledge The chief of these 
concern, first, the expansion of our knowledge of 
alternation of generations in the brown and green 
algse and the significance of the cytological distinc 
tions between the two generations in these plants 
Secondly, the outlook has been changed by the in 
crease in the knowledge of the very simply organised 
plants now known to have existed m early Devonian 
times , thirdly, a study of the embryology of the 
Psilotacete has shown that this group now stands 
nearest to these ancient fossils 

Giving these new facts and others their full value. 
Prof Bower holds that his position as stated in 1908 
needs ‘'neither reversal nor obliteration but only 
modification ’’ He suggested that the remote an- 
cestors of the Arohegomat® were of the same general 
type as the Green Algse, but in these ancestors the 
act of meiosis was deferred, and a diploid phase 



May 11, 1929] 


NATURE 


733 


interpolated which was structurally suited to sub 
aenal conditions and bore numerous spores These 
plants would thus at one stroke achieve three bio 
logioal advantages of prime lmjiortanoo (1) a multi 
plication of possible combinations of hereditary 
characters (as suggested by Svedelius) , (2) an 

opportunity of securing a wide spread on dry land 
by the dissemination of spores , and (3) relief from 
dependence on repeated syngamy by numerical 
increase on land, where the necessary mod mm of 
external liquid water is not always available In 
conclusion. Prof Bower pointed out that while the 
gap between the Algai and the Archegomatos is still 
open, and indeed remains as in 1608, yet the evolution 
of tho constituent parts of the land living sporophyte 
can now bo traced with the aid of the early Devonian 
plants 

According to a recent Daily Science News Bulletin 
issued by Science Service, Washington, D C , a notable 
invention was announced to the National Academy 
of Sciences on April 10 by General G O Squier, the I 
inventor of ‘ wired wireless ’ The principle of wired 
wireless is the same as that used in sending telegraph 
or telephone messages over lines carrying signals of 
different frequency or over power lines Tho now 
method, which is called the 1 monophone ’, is tho per 
foction of a form of radio transmitted partly by 
telephone wires Tn America the ether is incon 
vetuently crowdod with messages of all kinds It is 
now proposed to make the ordinary telephone wires 
cairy some of these so as to relieve the congestion 
In particular, without interfering with the present 
point to point sei vice of the broadcasting and without 
change of equipment, the telephone wiros can be 
made to work sixteen hours a day, bringing tho broad 
casting programmes to the householder It is sug 
gested that this ‘ line radio ’ could be made to piovide 
a method of financial support to the broadcasting 
companies, thus eliminating tho necessity of broad 
casting advertisements both directly and indirectly 
The small power used in this system is also claimed as 
a further advantage The power taken by a small 
incandescent lamp would be sufficient to supply five 
thousand telephones When operating the telephone 
connected set, no tuning would be necessary To get 
a new programme all that is necessary is to turn a 
switch Fading and the various kinds of interference 
which prevent good broadcast reception would be 
eliminated There would be no difficulty in receiving 
sound motion pictures and television by this method 
It could be usefully employed for educational purposes 
Another development in broadcasting was de 
scribed by Prof A L Foley, of Indiana University, 
in a paper read on April 23 to the National Aoademy 
of Sciences, on a new type of nuorophone for use by 
broadcasters and public speakers It is still m the 
experimental stage, but as the principle is novel it is 
considered to be very promising It contains no 
moving diaphragm A usual type of microphone 
(or ‘ mike ’ as it is frequently called in America) is 
the condenser microphone A thin diaphragm of 
metal is hung in front of a metal plate with an air 
space between them Both have electnoal charges, 
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and as the diaphragm is pushed oi pulled by the 
sound waves the electrical charges fluctuate in value 
and electrical currents flow Some of the energy is 
radiated into &pa*e and picked up by tho receiver’s 
set The difficulty with any type of diaphragm is 
that it has fiee vibration penods of its own which it 
tends to assume, thus distorting tho forced vibrations 
due to the sound waves In Prof Foley’s micro 
phone there are only two solid metal plates with an 
air space between them The sound waves of the 
speaker’s voice directed between the plates cause 
alternate condensations and rarefactions of the air 
As the air is acting as flic dielectric of tho condenser 
formed by the plates, the rapid changes in its density 
cause alternating currents in the plates, which are 
used to radiate energy into tho other Prof Foley 
says that the now device is in piocess of development 
and will not be on the market for some time 

There is always interesting matter in tho Annual 
Report of the Zoological Soc lety of London, the 
centenary celebrations of which weie referred to in 
our issue of May 4 The outstanding feature of this 
year’s report is the remarkable record diagiammati- 
cally presontod in its “ Century Chart of Progress ” 
On the whole, the chart shows a steady record of pro- 
gress, apart from a slack period which began in 1839 
and continued foi about thirty years But the extra- 
ordinary rise in tho numbers of members and of 
visitors to tho Zoological Gardens in Regent’s Park, 
and in income, which commenced in 1010 and hAs 
carried the Society from height to height in almost 
unbroken leaps, is witness to the suc< ess of the policy 
of Dr Chalmers Mitchell and the Council, and perhajw 
also to an increasing love of entertainment which has 
seized the people of Great Britain There has been 
a ceitain increase m the numbers of deaths, especially 
amongst mammals and birds, but this is attributed to 
tho increased size of tho collection, and the installa- 
tion of electric heating and lighting into more of 
the houses in the Gardena shows that every effort is 
being mode to ameliorate the living conditions No 
indication is given of tho effect u[»on geneial health 
and mortality of the eloctnc systems already installed 
Such information, based upon the definite records of 
the pathologist, would afford an invaluable guide to 
other zoological gardens at home and abroad which, 
on account of the groat cost, hesitate to install electno 
fittings until their value has been clearly proved 
The second number of the Realist continues some 
of the subjects begun in the first and gives a dearer 
idea of the general idea which the promoters have in 
mind It is to bo a journal of scientific humanism, 
and thiB must mean treating of matters of living 
human interest in the light of scientific research It 
does not at present offer any review of scientific 
works or attempt to summarise the recent additions 
to our knowledge, but matters of current moment and 
discussion are taken up and suggestions mado as to 
the linos of future development The emphasis, in 
fact, is rather strongly laid m these opeiung numbers 
on the present and still more, the future The first 
article m the May issue, by G E G Cathn, deals 
m this spirit with the ‘Next fetep for Democracy’ 
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The outstanding point m the reoent Amenoan presi 
dontial election is well taken Both candidates were 
in the true sense realists and represented a groat 
advance in the political sense of the democracy whioh 
adopted them as its champions It is clear that in 
the modem conditions of extreme complexity and 
world wide extent of industrial and sooial relations, 
real expertness is needed in those actually in power 
It is also apparent that control of the industrial 
conditions and relations of one State and another has 
already become more important than the merely 
political relations of the old governments and diplo 
macy This involves more scientific expertnoss on 
the part of the governors and a better appreciation 
of such exportness on the part of the governed 

Mo8T of the other articles m the Realist for May 
strike a similar keynote to that sounded by Prof 
Catlin That on the Crisis in Psychical Research ”, 
by Mr £ J Dingwall, will interest a good many 
people by its suggestion for a new thoroughly sound 
and independent investigation of recent phenomena 
of a spiritualistic kind The point is made that the 
Society for Psychical Research, whioh was founded to 
do this very thing, has lost its standing as a smentifio 
body just at the time when the phenomena to be 
investigated have become more numerous Dr 
Charles S Mjers gives an account of the work and 
the results of the Institute of Industrial Psychology 
Cases are quoted in which not only greater industrial 
efficiency has been secured and sickness among 
employes has been reduced, but also the earnings of 
the workers have been increased Mr H Martin 
Leake has a somewhat similar plea for the rationalisa 
tion of British agriculture Dr Norman Haire con 
eludes his acoount of the recent experiments in 
rejuvenation, mainly of Voronoff and Stomach He 
sounds a fairly hopeful note while admitting that it 
is at prosent impossible to decide whether any of 
these procedures actually prolong life m a human 
being Dr A P Laurie has a short but very inter 
esting and convincing defence of the scientiflo analysis 
of the materials and methods of the old masters 
Muoh of this has appeared m letters to the Times and 
it is useful to have it collected The editor, Major 
A G Church, has on equally persuasive article on the 
need of applying scientific methods to the development 
of our imperial possessions This is imposed upon us, 
both by our monopoly of so much of the world’s 
riohest soil and the ‘ sacred trust ' which we have 
professed to the world for the well being and develop 
ment of the backward races 

The curators of the University of Edinburgh 
unanimously agreed to offer the pnncipalship — 
which will become vacant on Sept 30 by the resig 
nation of Sir Alfred Ewing — to Sir Thomas Holland, 
Reotor of the Imperial College of Science, London, 
who has accepted the appointment Sir Thomas is at 
present in South America, and the negotiations have 
been completed by cable He is to be president of the 
British Association during the forthcoming meeting 
m South Africa, and it is understood he will not amve 
in Edinburgh until about the middle of October He 
will take to his new office a wide expenenoe — aca- 

No. 3106, Vol 123] 


demic and administrative — and extensive first hand 
knowledge of conditions in the Dominions and m 
India, a matter of great importance to the University 
of Edinburgh, which has more students from over 
seas than any other university in Great Britain 
At the meeting on May 2 of the Lmnean Society 
of London tho following honorary members were 
elected Dr Theodor Mortensen, superintendent, 
Zoological Museum, University of Copenhagen, dis 
tinguished for his researches on Lchinodermata and 
other marine organisms , Prof Carl Hansen Ostenfeld, 
professor of botany and director of gardens and 
museum, Copenhagen, distinguished for his researches 
on the taxonomy and distribution of arotic plants, 
and also on cytology, heredity, and phytoplankton , 
Prof Bohumil NSmec, professor of plant anatomy and 
physiology, Charles University, Prague, distinguished 
for his researches in cytology, physiology and anatomy 
of higher plants, and in mycology and bacteriology 
The presidential address of the Society will be de 
hverod at the anniversary meeting on May 24, when 
the Gold Medal will be presented to Prof Hugo do 
Vries, who, unfortunately, on account of ill health, 
will not be able to be present 

The fortieth anniversary of the completion of the 
Eiffel Tower in Paris was celebrated on May 2 by the 
unveiling of a bust of Gustave Eiffel at the base of 
the tower The ceremony was performed by M G 
Martin, Secretary for Posts and Telegraphs, who paid 
a tribute to the great engineer Eiffel was bom at 
Dijon on Dec 15, 1832, and died in Pans on Dec 28, 
1923 He was a student of the fioole Contrale des 
Arts et M6tiers , he obtained a wide experience of 
engineenng construction, and by 1887, when he began 
the Tower, had built iron and steel bndges, etc , of 
more than 100,000 tons total weight The Tower, 
whith is 984 feet high, is still the lughost structure m 
the world It is a reeort of sightseers, but it ib also 
used as a wireless and meteorological station Nearly 
14,000,000 persons have ascended the Tower since its 
construction Eiffel served as president of the French 
Society of Civil Engineers and was also an honorary 
life member of the British Institution of Mechanical 
Engineers 

The Ministry of Health has issued a statement 
respecting the present situation m regard to smallpox 
Smallpox of a mild type has been prevalent in England 
and Wales during the last few years, and m 1928 
there were 12,420 cases with S3 deaths The distn 
button of the disease has been relatively wide, but it 
has been kept under oontrol or stamped out m all of 
the 35 or 40 counties in which it has appeared, exoept 
in some five to ten districts where it has obtained a 
greater hold, owing in particular to neglect of vac- 
cination In the Administrative County of London, 
with a population of 4} millions, only 167 cases have 
occurred this year Some uneasiness has been oc- 
casioned by cases derived from the as Tutcama 
This vessel arrived from Bombay at Marseilles on 
Mar 27 with passengers and crew numbering 1689, 
afterwards proceeding to Liverpool and Glasgow 
In all, 46 persons from the Tutcama have been noti- 
fied as suffering from smallpox, of whom 7 have died. 
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but there is reason to think that this epidemic is now I 
at an end, and as a result of the rigorous measures 
taken, English ports have been kept free | 

The Yorkshire Naturalists’ Union, founded in the j 
sixties of last oentury, is one of the oldest, as it is 
one of the most flourishing of the amalgamations 
of natural history societies in Great Britain The 
Annual Report for 1928 states that the affiliation 
includes thirty eight local societies, and the summaries 
of work aooomplished by the various sections of the 
Union show how active is the interest taken in the 
fauna, flora, and geology of the county The official 
organ of the Union is The Naturalist, a magazine tho 
usefulness of which as a medium for the publication 
of natural history m all its branches is emphasised by 
the absence of an all England magazine of the same 
kind It is a remarkable fact that, sinoe The Zoologist 
died, a Nature loving country like England should 
possess no periodical dealing frith general natural 
history on the lines followed by that much lamented 
journal 

The Government Museum at Madras, under the 
superintendence of Dr P H Gravely, and, during 
his absence in Europe in 1927, of Prof E Barnes, 
continues to make good progress Like other pro 
gressive museums, it finds that detailed specialist 
collections are unsuitable for exhibition, and accord 
ingly the Bruce Foote collection of prehistoric imple 
xnents has been stored for reference, and the valuable 
exhibition space which it occupied has boon given over 
to a muoh needed expansion of the ethnological 
collection The Buddhist sculptures have been re 
arranged, and a desonption of part of this exhibit 
is in the press, and various improvements have been 
made in the zoological and the ootn collections 
Apjiendioes to the Administration Report for 1927-28 
show that the Museum receives a very small propor 
tion of its material as gifts from the public, and that 
a surprising number of coins and of copper statues of 
saints and kings turned up as treasure trove in the 
villages of the Presidency 

A somewhat alarmist artiole on “ Fundamentalism 
in England ”, by Maynard Shipley, appears m the 
March number of Evolution Among other state 
ments, it alleges that “ muoh anti scientific propa 
ganda is being ‘ put over ’ m the smaller provincial 
towns and vast districts of Wales, Ireland, and 
Scotland, where people still behove in witchcraft, as 
firmly as our ‘ Pennsylvania Dutch ’ towns where no 
hint of modem scientific thought has so far pene 
trated ” So far as our experience goes, Mr Shipley’s 
statement, as it refers to Sootland, at any rate, is as 
shaky as his composition We have never denied 
that there is a strong undercurrent of dislike to the 
theory of human evolution in the British Isles, but it 
is the ‘ die hard ’ resistance of conservatives who do 
no more than wish their old fashioned beliefs to be 
left alone. It certainly does not express itself in 
active and fussy propaganda, and muoh of it will die 
with its generation As for witchoraft in Scotland, 
the most we oan say is that a canny Soot may 
occasionally believe in luok, but even evolutionists 
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of the highest standing have been known to risk their 
chanoes at the casinos of Europe 

Some four or five years ago Dr Percy R Lowe, of 
the British Museum (Natural History), discussed 
with the eminent French ornithologist, M Tean 
Delacour, plans for a joint Franco British Expedi 
tion to Madagascar to collect specimens of both living 
and extinct animals which might possibly supply 
further dues to the origin of the fauna of this, one of 
the most interesting islands in the world What was 
most desired was the discovery of more remains of 
tho extinct ostrich like fossil known as Mulleromis, 
which may throw light on the past history of all 
struthions, or ostrich like birds, and incidentally 
perhaps of the island itself Another most welcome 
discovery would be a complete skeleton of the giant 
flightless bird Mpyomxs maximus, which stood at 
least ten feet high Funds for such an expedition 
have now been provided by Mr Arthur Vemay, and 
the Trustees of tho British Museum have loaned the 
servioes of a paleontologist, Dr Errol I White, who 
is due to arrive at Madagascar towards the end of 
May At the last moment the Expedition has been 
joined by a party of American scientific workers It 
is now, therefore, representative of France Great 
Britain, and the United States of America 

The Rojal Horticultural Society is issuing in 
vitations to tho International Congress which the 
Society is arranging to be held in London on August 
7-16, 1930 , that is, immediately before tho Inter 
national Botanical Congress moots at Cambridge 
A representative executive committee has been 
appointed by the Society, with Lieut Col Durham, 
the secretary of the Society, as secretary, to whom the 
subscription for membership, one pound, should be 
paid The programme will molude lectures and 
eiftnirsions, and a flower show on the last two dajs 
The mam subject for discussion will bo “ Propagation 
vegetative and seminal ”, for which communications 
are invited and in which eminent British and Overseas 
authorities have already signified their intention of 
taking part There will also be other sections, and 
suggestions for papers for consideration are invited 
The six committees appointed at the Vienna Congress 
in 1927 will present their reports These molude a 
Comnuttoe on Nomenclature, the report of winch will 
be awaited with special interest m view of the lack of 
uniformity in the use of plant names, especially of 
varieties and hybrids, whioh exists at present among 
horticulturists Communications by moans of papers, 
or participation in the general discussion, will be 
permissible m English, French, and German All 
correspondence should lie addressed to the secretary 
of the Royal Horticultural Society, London, 8 W 1 

The first oonversazione this year of the Royal 
Society will be held at the Society’s rooms at Bur 
lington House, W 1, on Wednesday next, May 16 

Undee the Order in Council dated Feb 6, 1928, 
the Lord President of the Council has appointed Sir 
James Alfred Ewing to be a member of the Advisory 
Council to the Committee of the Privy Council for 
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Scientific and Industrial Research, to fill a vacanoy 
occasioned by the death of Mr Robert Whyte Reid 

Sib James Irvine, Principal of the University of 
St Andrews, has been awarded the Elliott Cresson 
Gold Medal of the Franklin Institute of the State of 
Pennsylvania “ for his brilliant research on Carbo 
hydrate Chemistry ” Tho Medal will be presented on 
May 25, and will be accepted on behalf of Sir James 
Irvine by Sir Esm6 Howard, British Ambassador to 
the United States 

At the annual general meeting of the Society of 
Glass Technology, held in Sheffield on April 17, Mr 
Herbert Webb, of Stourbridge, was oleoted proBident 
in succession to Mr Walter Butterworth, Sen 
The following other officers were elected — Vice 
Presidents Mr E A Coad Pryor, Dr C J Peddle 
General Treasurer Mr Joseph Connolly , American 
Treasurer Mr F C Flint , Hon Secretary Prof 
WES Turner 

The council of the Institution of Civil Engineers 
has recently made the following awards in respect of 
papers read and discussed at the ordinary meetings 
during the session 1928-29 A Telford Gold Medal 
and a Tolford Premium to Mr Conrad Gobble 
(London) , a George Stephenson Gold Medal to Mr 
Harry Hall (London) Telford Premiums to Messrs 
H N Colam (London), h W A Handman 
(London) , T P M Somers (Glasgow) , H V C 
Johnstone (Sudan) , and jointly to J H Hyde 
(Twickenham) and II R Lintem (Teddington) 

The disastrous earthquake which occurred in 
Khorasan, Persia, on May 1, was recorded as a 
well marked disturbance at Kew Observatory The 
preliminary tremors reached the Observatory at 
15 h 46 m 28 s GMT, and the records indicate tljat 
the epicentre was near lat 35“ N , long 54° E Tho 
disturbance lasted about throe hours, and the maxi 
mum displacement of the earth at Kew was nearly 
half a millimetre It is rejiorted that a large area 
lias boon devastated and that great loss of lifo has 
occurred 

It is announced m Science that tho committee of the 
Aoademyof Natural Scienoosof Philadelphia appointed 
to select a recipient for the Hayden Memorial Geo 
logical Award for 1929 has nominated Dr Charles 
Schuohert, professor emeritus of palaeontology m Yale 
University, for the award, in recognition of his distin 
guished work in invertebrate palaeontology, palwogeo 
graphy, historical geology, and the migration of faunas 
The Hayden Award was founded in 1888 by Mrs 
Emma W Hayden as a memorial to her husband, Dr 
lerdmand V Hayden, director of the U S Geological 
and Geographical Survey in the early days of that 
organisation It consisted at first of a bronze medal 
with an honorarium in cash, but it now consists simply 
of a gold medal, and is given for pro eminent research 
m geology, palaeontology, or in related soienoes 

Hia Majesty the King has approved the award of 
the Royal Medals of the Royul Geographical Society 
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as follows Founder's Medal to Mr Francis Rennell 
Rodd for liis journeys in Afr and his studies of the 
Tuareg people , Patron’s Medal to Mr C H Karius, 
assistant resident magistrate, Papua, for his orossing 
from the Fly River to the Sepik The Council has 
made the following awards Murchison Grant to 
Mr C S Elton for his three seasons' study of the 
distribution of life in Spitsbergen , Back Grant to 
Mr C P ViBser for his exploration of the Hunza 
Karakoram glaciers , Cuthbert Peek Grant to Lieut 
Donald Cameron for his journey across the Sahara 
from Nigeria to Algiers , and Gill Memorial to Mr 
George Dyott for his recent expedition in search of 
Colonel Faw cett 

With reference to the note in Nature of April 27, 
p 665, on the Huygens’ object glasses presented to the 
Royal Society, it has been pointed out to us that Dr 
R T Gunther photographed the signatures “Con- 
stantine H”, scratched on all three objeet glasses with 
their focal lengths, and published them in “ Early 
Science m Oxford”, vol 2, p J00, in 1923 The 
photographs show the bubbles in the glass of the lenses 
very clearly 

The palaeontological collections at Upsala have 
increased so enormously of recent years, thanks 
mainly to the receipt of the vertebrate material from 
China so thoroughly described by Piof C Wiman 
and his pupils, that it was necessary to store them m 
about half a dozen different buildings It is good 
news that the Swedish Riksdag has voted the sum of 
791,000 kroner (about £44,000) for a new palaeonto- 
logical institute, in which research and teaching will 
be more conveniently earned on Building is to 
begin in tho autumn 

We have received tho \nnual Report of the Calcutta 
School of Tropical Medicine, Institute of Hygiene, 
and the Carmichael Hospital for Tropical Diseases, 
1928 Administrative matters are very briefly dealt 
with, and the bulk of the publication consists of 
reports of the various departments with summaries 
of the research work earned out, much of which is of 
considerable value aud importance 

The Report of the Director General of Pubho 
Health, New South Wales, for the year 1927 has beon 
recently issued In addition to statistical details, 
reports of scientific investigations are included As 
in former years, a large number of rats were examined 
for plague infection, but none was found In all, 
220 samples of milk were examined for tuberculo 
bacilli, and in no mstanco was evidence of tuberculosis 
found — an excellent record The year was notable 
for the very low incidence of typhoid fever, but diph 
thena has continued to be prevalent The death- 
rate from cancer increased, and has been increasing 
steadily for a number of years 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — A prin- 
cipal of the York Technical Institute— The Secretary 
for Education, Education Offices, York (May 18) A 
junior technical offloer in the Admiralty Teohmoal 
Pool for duty in the experimental section of an Ad 



May 11, 1929] 


NATURE 


737 


miralty Establishment at Portsmouth — The Secretory 
of the Admiralty (C E Branoh), Whitehall, S W 1 
(May 18) A head of the mathematics department of 
the Dundee Teohmoal College and School of Art — The 
Secretary, Technical College, Dundee (May 20) A 
part time demonstrator in biology at King’s College of 
Household and Social Science — The Secretary, King's 
College of Household and Sooial Science, Campden 
Hill Road, W 8 (May 22) A woman lecturer in geo 
graphy at the Hull Municipal Training College — The 
Principal, Municipal Training College, Hull (May 22) 
Physioists and electrical engineers on the staff of the 
Radio Research Board of the Australian Common 
wealth Council for Scientific Research — F L 
MoDougall, Australia House, Strand, W C 2 (May 
26) A horticulturist and an agricultural lecturer and 
warden at the Kent County Farm Institute at Borden 
— The Agricultural Organiser, Springfield, Maidstone 
(May 27) A principal of the Technical College and 
Junior Technical School, Horwich — J McLean, Rail 
way Mechanics’ Institute, Horwioh, Lancashire (May 
28) A leoturer m physiology at the Chelsea Poly 
technic — The Principal, Chelsea Polytechnic, Manresa 
Road, S W 3 (May 31) A Government analyst for 


Cyprus — The Private Secretary (Appointments), 
Colonial Office, 2 Richmond Terrace, Whitehall, S W 1 
(May 31) A teacher in engineering at the Technical 
College, Wolverton — The Principal, Technical College, 
Wolverton, Bucks (June 1) A professor of commerce 
in the University of Birmingham — The Registrar, The 
University, Edgbaaton, Birmingham (June 7 ) A pro 
fessor of physiology m the University of Sydney — 
The Agent General for New South Wales, Australia 
House, Strand, W C 2 (June 8) A temporary junior 
assistant m botany in the University of Aberdeen — 
The Secretory, The University, Aberdeen A chief 
mathematical master at Whitgift Grammar School, 
Croydon — The Headmaster, Whitgift Grammar 
School, Croydon A woman lecturer in mathematics 
and geography at St Hild’a Training College, Dur- 
ham — The Principal, St Hild's Training College, 
Durham A tutor in psychology at Loughborough 
College — The Registrar, Loughborough College, 
Leicestershire An assistant in the public health 
laboratories and bacteriological department of the 
University of Durham College of Medicine — The Re 
gistrar, University of Durham College of Medicine, 
Newcastle upon Tyne 


Our Astronomical Column 


The Planet Mercury —This planet will be very 
favourably plaoed for observation at the middle of 
May as an evening star, being at its greatest elon 
gution east of the sun on May 16, when it is plaoed 
twenty two degrees east of that luminary The planet 
will set on several nights more than two hours after the 
sun, and its position near the new moon on the night of 
May 10 will afford a very interesting spectacle in the 
west north west sky if the weather is dear On the 
date mentioned. Mercury will set at 9 46 p m GMT, 
and the moon goes down at 0 46 p m The sun sets at 
7 33 P M , so that the phenomenon will be beet seen at 
about 6 30 pm and may be watched until the two 
objects set Mercury will be situated to the north 
west of the moon about two degrees, and ought to be 
readily visible for about an hour to an observer who 
commands a good open view of the west north west 
sky in the region of the horizon The moon will 
appear as a very narrow orescent, but should be 
distinctly observable to the unassisted eye with 
Mercury in close attendance sparkling with a rosy 
light and looking more like a star than a planet 

The Centre of the Galaxy — There are two 
papers on this subject m the March issue of Proc U S 
Nat Acad Sc* Dr O Struve makes use of the 
conclusion that the strength of the calcium lines 
in early type stars ascribed to interstellar matter is 
a measure of their distance , the lines becoming 
stronger as this increases He has grouped the re 
suits for stars within 10° of the galaxy, taking means 
for every 30° of galaotio longitude The results when 
plotted show a good approximation to a sine curve 
the maximum of whioh is in galactic longitude 337 6°, 
with a probable error of 18° The longitude is only 
10J° greater than the value adopted by 8hapley for 
the galactic centre Hence it strengthens the oon 
elusion that the intensity of the speotral lines is a 
measure of distance, sinoe the average distance is 
olearly a maximum towards the centre of thp system 
of stare It should bb» noted that the galactuT longi 
tude is reckoned from the intersection (in Aquila) of 
the galaxy with the equator of 1900 Very few 
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astronomers pay any attention to the resolution 
adopted at the mooting of the International Astro 
nomical Union m 1925 that it should be reckoned from 
Alpha Cygm, with the view of getting rid of the 
correction for precession 

Prof H Shapley’s paper contains photographs and 
diagrams of the central region of the galaxy There 
are very brilliant star clouds to the south of the 
central line, but much dark matter along this line 
and to the north of it It is shown, however, that the 
dark olouds do not spread very far, and that there are 
transparent regions outside them where rome spiral 
nebulae have been photographod, which are evidently 
extra galactio The dark clouds may, however, con 
coal rich star clouds in the central region, also the 
mass of the obscuring matter itself is presumably 
large, so that it seems possible to imagine a sufficient 
amount of matter in the central region to aooount for 
the high velocities of revolution of the stars about this 
region which Oort, Plankett, and others havo found 

The Distances ok Dark Nebul® — Senes 2, 
No 62 of Lund Meddelande contains an investigation 
by W Gyllenberg of the distances of two regions 
where obscuration by dark matter is mdioated by 
paucity of stars The method used is to make star 
oounts in the obscured region and m a neighbounng 
unobscured one It is assumed that the dark nebu- 
losity blots out entirely the light of stars behind it , 
assumptions are made as to the absolute magnitudes 
of the stars visible in the dark nebula based on general 
stellar statistics 

Mr Gyllenberg applies his method to two regions 
The distonoe of the dark matter in the America 
nebula near f-Cygm is given as between 440 and 610 
light years (Lundmark had previously found 610) 
The distonoe of the dark nebula near 8 Monocerotis 
is even as 250 light years m this case Lundmark 
haa found a value 13 times as great Mr Gyllenberg 
confesses himself puzzled by this large difference 
He considers that if the colours or speotral types of 
the stars were considered, a much higher degree of 
accuracy oduld be attorned 
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Head Hunting — In Vol 58, Pt 2 of the Journal 
of the Royal Anthropological Institute, Mr J H 
Hutton analyses the head hunting customs of the 
Nag as of Assam with the view of elucidating their 
significance both in that area and generally Head 
hunting has been explained as due either to a desire to 
obtain human hair for use as ornament or the desire 
for human beings to send to the next world as slaves of 
thfc dead 1 he latter belief, though present among the 
Nagas, is notfound among the tribes where the practice 
of head hunting was most flourishing The religion 
of the Naga hill tnbes centres on fertility cults, with 
which are connected phallic observances and the 
erection of menhirs But though these observances 
secure fertility they are not its source This seems to 
lie in the souls of the dead A wooden figure which 
contained the bouI of the dead used to be placed on a 
grave by the Angami This was thrown away before 
the sowing of the millet crop Among the Ao the 
smoke dned body of a dead relative was kept in the 
house until the first fruits were eaten, after which it 
was disposed of in the usual way Other customs of a 
similar character point to the association of the dead 
body with fertility through its preservation either until 
the sowing of tne seed or until the first fruit cere 
monies, when it was tom to pieces or otherwise 
treated But among the peoples of Assam the head 
is more especially regarded as the seat of the soul 
This is specifically stated among the Ao and may be 
inferred from the special sanctity of the head A 
soul, for example, among the Konyaks may be trans 
ferred to a wooden figure by placing a skull upon it 
If. therefore, the soul is a fertiliser and it resides 
especially in the head, when soul matter is required 
it may be obtained by cutting off a heat! and taking 
it home Then not only enemies’ heads are taken, 
but also the heads of comrades who fall in battle aro 
cut off and brought back so that the enemy may not 
benefit by them Women who hesitate to marry a 
man who has not taken a head may do so from the 
fear that he may be the less likely to be fertile This 
form of belief seems also to underlie the head hunting 
customs of Indonesia and the Pacific and may be 
traced westward and possibly as far as Britain and 
to neolithic or even paleolithic times 

Asymmetry and Cross Breeding — In an address 
to the Eugenios Society, delivered on April 24 Dr 
0 J Bond dealt with henulatoral asymmetry in 
animals and man and its relation to cross breeding, 
and made a stimulating addition to biological thought 
He concluded that henulateral — and sometimes serial 
— asymmetry is closely associated with previous 
cross brooding He contrasted the ancient breeds of 
cattle, for example, Bos pnmigenus and Bos longifrons 
and others, the horns of which curved either up 
wards or downwards, with such modern cross bred 
animals as the shorthorns, the horns of which fre 
quently curve upwards on one side and downwards 
on the other Similarly, heterodactyly in fowls is a 
frequent occurrence in the F* product of a cross 
while m man there are coses of parents with different 
sized ear lobes producing ohildren whose right ears 
resemble those of one parent and left ears those of 
the other Other examples were derived from 
asymmetrical eye colour in man and animals He 
argued that just as Mendelian segregation occurs in 
the formation of gametes, so in the cell differentiation 
of embryonic development, when the bilateral plan 
of growth is laid down, there is an analogous segre 
gatlon of maternal and paternal genes The degree 
of asymmetry appears to depend upon the closeness 
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of kinship of the parents, whose physiologioal com 
patibihty determines the stage at which segregation 
occurs He hoped that the further study of this 
dissimilarity in the individual, like the study of 
dissimilarity among individuals, would assist genetio 
research 

British Heronries — Although it is commonly 
believed that British heronnes have declined during 
the past few centuries, there is no evidence of such 
decline in the statistics collected by E M Nicholson 
and lus collaborators (British Birds for April) The 
number of heron’s nests in England and Wales and 
part of Ireland in 1928 was between 3900 and 4000, 
but the English total was by far the greatest (3480 to 
3566) not only m absolute numbers, but also m the 
average number of nests in a heronry, 14 there 
contrasting with about 7 in Wales and about 8 in 
| Ireland The highest averages occur in the south, 

I Sussex leading with 54 55, followed by Dorset 38, 
and Essex 36, while at the other end of the scale lies 
Cumberland with an average of 6, and Nortliumber 
land with 6 7 Four English colonies had a total of 
a hundred or more neBts While m some places 
thore have been marked declines, as at Aldershaw 
in Sussex, whore there are said to have been 400 
nests in 1840 and are now only about 80, taking the 
country as a whole the heron is holding its own or 
gaining slightly The Scottish statistics have not 
yet been thoroughly collected and do not appear 
here, but will ultimately be published in the Scottish 
Naturalist 

Crustacean Feeding Mechanisms — In continua 
tion of their work on the feeding mechanisms of 
Crustacea, Prof H G Cannon and Dr S M Manton 
(Trans R Soc Rdtn , v ol 56, pt l,No 9, 1929) have 
examined the three living genera of the Syncanda, 
Anaspides, Paranaspxdes, and Koonunga They con 
elude that the first two genera exhibit two types of 
feeding, raptatory (i e grasping large food particles) 
and filtratory, essentially homologous with those 
previously described by these authors in Hermmysis 
The third genus, Koonunga, and probably also 
Bathynella, have given up the filtratory mothod and 
feed only on large food masses The Syncanda can 
thuH be grouped in two senes, Anaspides and Parana 
spides Koonunga and BathyneUa, comparable w ith the 
Peracandan senes, Mysidacca Isopoda or Amphipoda 
Both serieB commence with forms exhibiting a nltra- 
tory mechanism, and through the development of the 
distal portions of the mouth parts and the suppression 
of the proximal filtering parts, end in a purely rapta 
tory type The raptatory mechanisms of Anaspides 
and Paranaspides hav e become modified for scraping 
up algal slime and similar bottom food by the enlarge 
ment of the basal portions of the first trunk limbs 
The deviation of the feeding mechanism of Koonunga 
from the dual filtratory and raptatory type seems to 
have followed the Baine lines as the evolution of the 
typical amnhipod or isopod type from that of the 
mysids The maxilla has become an attenuated biting 
limb and lost all trace of endopodite and exopodite 
The first trunk limbs have not formed a maxillipedal 
plate as in the higher Peracarida, but their heavy 
clawed armature and their marked flexure between 
the merus and carpus suggest that they are used for 
holding large food masses over the biting mouth parts 
The most important characteristic of the Koonunga 
mechanism is the concentration of biting limbs, not 
around the mandibles at thd mouth entranoe, but 
around the distal endites of the maxillule 
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Germination of Cvathodiuh Spores — The liver 
wort Cyathodium, one of the Marchantiace*. for a 
time wrongly regarded as having a British represents 
tive (Biccia apuna Dicks ), has recently been mvesti 
gated by Mr N K Tiwary at Benares, secretary of 
Benares Hindoo University, who has sent to Nature 
a communication on the subject Mr Tiwary has 
sucoeeded m finding an abundance of germinating 
spores, though it has not been possible to bring about 
germination artificially The spores are unusual in 
having from two to four germ pores , they appear to 
have a distinct polarity, for the germ tube and rmzoids 
arise from opposite ends, not from a single poro as is 
customary There is variation in the manner of 
germination , the cell contents on emerging from 
the germ pore form either an ovoid mass or a germ 
tube We have thus an addition to those species 
which have protonemata varying between the two 
mam types 

Earthquake in the Aleutian Dfep — A great 
earthquake was registered at the Hawaiian Volcano 
Observatory ( Volcano Letter for Mar 14) at 3 h 11 tn 
22 s pm on Mar 6 (1 h 41 m 22 s a m on Mar 7, 
(iMT), the long waves being so prominent that the 

r ms of the seismographs swept off the smoked paper 
rom the duration of the preliminary tremors it was 
clear that the origin was about 3660 km from 
Kilauea This is the distance of the well known 
earthquake region that lies to the south of the 
Aleutian Islands, and later reports, received from 
Japanese vessels and elsewhere, show that the epi 
centre was on the north edge of the Aleutian Deep, 
a trough more than 44 miles in depth, and about 100 
miles south of Amukta Island About 7 46 pm, 
that is, m little more than 4$ hours later, the first 
sea waves reached Hawaii, the largest occurring 
between 8 and 9pm The range of motion m Hilo 
Bay was, however, only 10 inches With the equally 
strong Alaskan earthquake of Feb 3, 1923, the sea 
waves at Hilo rose about 16 feet above tho normal 
level 

Echo and Scattering with 8hort Wave Radio 
Transmission — Radio engineers have been greatly 
puzzled by the anomalous results obtained when 
woiking with radio waves less than 100 metres in 
length Partial explanations of some of these results 
are Riven in a paper on short wave transmission read 
by T L Eckereley to tile Institution of Electrical 
Engineers on April 10 The main interest in short 
wave transmission, both from the practical and 
theoretical points of view, lies in echo and scattering 
effects The author classes both these results together, 
as ultimately the two effects merge into one He 
regards the conducting ‘ layer ' as a complex structure 
of scattering clouds, the scattering being more intense 
in the lower levels of the layer Experiments earned 
out near Chelmsford showed that local signals from 
Ongar could be balanced almost perfectly by means 
of a special receiver On the other hand, signals 
from Bodmin, Gnrnsby, the Dutch stations, and a 
Berlin station at night time (during the period of 
weak signals) could not be balanced by any adjustment 
of the circuits All these stations are within the 
‘ skip ’ distance Long distance stations such as 
Canada, Australia, India, South Africa, Rio, Java, 
and many other distant beam stations give results 
which are intermediate between those obtained from 
near stations and more distant stations lying within 
the skip distance The author considers that the 
direct rays from the beam stations are so weak that 
their effeots can be neglected The rays rebelled at 
Chelmsford are those scattered back from the regions 
where the mam transmitting beam penetrates into 
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the scattering region of the conducting layer He 
now estimates the effective height of the daylight 
conducting layer as about 48 miles in summer and 
60 miles in winter The scattering of short waves bears 
some resemblance to that of a searchlight playing upon 
the clouds If the searchlight i tself is hidden from view, 
the point of intersection of the searchlight beam and 
the scattering clouds appears to be the source 

A New Therapeutic Lamp — Mr Albert Eidinow 
describes in the British Medical Journal of April 13 a 
new therapeutic lamp, the novelty of which lies in a 
closer imitation of tho sun’s spectrum Heliotherapy 
consists m the exposure of the patient's body to tne 
sun’s radiations, and to those from the sky, for care 
fully graded periods, which are increased up to several 
hours as the patient be 
comes accustomed to the 
treatment and os his body 
pigments he thus re 
ceives long combiner! 
doses of short infra red, 
intense visible light, and 
moderately intense ‘long’ 
ultra violet radiations 
between 3000 and 3200 
A — the latter producing 
by slow degrees a deep, 
intense pigmentation 
Mercury vapour lamps 
and arc lamps all produce 
intense radiations in the 
ultra violet at wave 
lengths below 3000 A , 
to which patients can be 
exposed only for shoit 
periods without the pro 
auction of mtenso orj 
themas The new lamp 
(Fig 1) is intended to 
give radiations more like 
those of the sun, and to 
this end a number of 
small metal filament 
glow lamps are used in 
senes to supply visible 
light and heat in the 
yellow red part of the 
spectrum, while the 
necessary ultra violet 
component and the blue 
light are supplied by a 
long v ftouum mercury 
vapour lamp tube, from which intense source all the 
short radiations are filtered out To effect this, the 
tube of the lamp is composed of frosted silica 
instead of fused quartz, and in addition, a screen 
of ‘ sanalux ’ glass, which cuts off most of the rays 
below 2900 A , can bo interposed between the lamp and 
the patient To such a lamp patients may be exposed 
for several hours, either sitting up or recumbent, in 
the same way that they may be exposed to the sun in 
suitable climates, and so may obtain mild applications 
of long wave length ultra violet radiations together 
with the warming and stimulating heat and light from 
the glow lamps The lamp may be used for photo 
graphic purposes and for artificial daj light illuinma 
tion, as for colour matching its light is almost in 
distinguishable from daylight 

Photographing Artificial Disintegrations — 
The practical difficulties which arise in the study of 
artificial disintegration by the Wilson cloud method 
are mostly connected with the necessity for taking 
a very large number of photographs Approximately 
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a hundred thousand normal » trails occur in nitrogen 
for every one in which disruption of a nucleus takes 
place, and it is therefore essential to work with 
recording devices of high efficiency In the issue of 
the Proceedings of the Royal Society tor April 0, 
P M 8 Blackett has desonbed a double camera for 
use with the large Wilson chamber made by the 
Cambridge Scientific Instrument Company , this 
takes two sharp photographs of the plane of the 
chamber on two mutually perpendicular films, a 
special feature in its design being that the principal 
plane of each camera lens passes through the hpe of 
intersection of the plane of the chamber with that 
of the corresponding photographic film Mr Blackett 
has made a detailed theoretical investigation of the 
optimum working conditions for this apparatus, and 
has shown that the magnification of the cameras 
should be reduced so far as possible towards the limit 
Het by the resolving power of the photographic 
emulsions It is also found that if the number of 
tracks photographed m each beam of particles is 
made too large, there is a falling off m the observable 
number of resolved collisions Mr Blackett’s paper 
is illustrated by two interesting plates, one of whioh 
shows the cumera and Wilson chamber mounted ready 
for uso, and the othor some sheafs of a particles, many 
of which have secondary I trails radiating from them 

8oud Helium — The issue of Die Naturunssen 
schaften for April 19 contains a short communication 
from the Physikalisch Chemisches Institut of the 
University of Berlin, by f Simon, announcing a 
further extension of the melting curve of helium It 
had previously been established that helium oould be 
obtained m the solid state at as high a temperature 
as 20° obs by the application of a pressure of 1800 
atmospheres, and in this new work the transition 
curve has boon followed to 32° abs ami 3600 atmo 
spheres It is caloulated from the data already 
obtained that it should be possible to Bolidify helium 
at the temperature of liquid air under a pressure of 
16,000 atmospheres, provided no critical phenomena 
intervene As is pointed out, the fact that a substance 
can exist as a solid at a temperature that is very much 
higher than the highest temperature at which it can 
be held liquid when in the presence of vapour — 6 2° 
absolute in the case of helium — may be of consider 
able significance in oonnexion with the state of matter 
m the interior of stars 

Rare Earths for Spfctroscopy — Adam Hilger, 
Ltd , have now added a number of rare earths to the 
list of substances of exceptionally high purity which 
they can supply for spectroscopio and other purposes 
These have been specially prepared for them by Prof 
L Kolia and by Dr W Prandtl, and every specimen 
is guaranteed to contain in general not more than 0 1 
per cent of total impurity The oeria and yttna 
which are now available have, in fact, been used in 
a similar state by Homgschmid and Auer von Weis 
bach for determinations of atomic weights, and the 
dysprosia is claimed to be even better than that used 
by these investigators Terbium, holmium, erbium, 
europium, florenziurn, and thulium are also shortly 
to be placed on the market Considering the enormous 
labour involved in the isolation of these bodies, the 
prices asked for them are very moderate, ranging from 
only a half guinea for five grams of Rolla’s lanthanum 
oxide to thirty pounds for a gram of Prandtl’s dys 
prosia Messrs Hilger also possess a considerable 
number of scandium compounds which formed part 
of the collection of Sir William Crookes, which can 
be ha<( eiflter individually or m the form of mounted 
museum specimens 
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The Assay of Coal — In the examination of coal 
it is found useful to amplify analyses by distillation 
with measurement of the products so obtained 
Such methods give results differing from those of 
large soale practice, but, with experience, correlation 
is possible One of the many suoh tests proposed, 
the Gray King assay, devised at the Fuel Research 
Station, has been widely used, and m Technical Paper 
No 21 of the Fuel Research Board (London HM 
Stationery Office, Is net), J G King, C Tasker, and 
L J Eagoorabe record experiences with the test 
covering several years It is shown how the assay 
should be modified to deal with widely divergent 
materials 

Vapour Pressures and Densities of Ammonium 
Chloride and Iodide — The determinations of the 
vapour pressures and densities of ammonium iodide 
and ohlonde made hitherto have shown considerable 
discrepancies Purcell and De Lange, whose results 
are described in the Journal of the Chemical Society 
for February, find that the vapour of ammonium 
iodide is completely dissociated at all temperatures 
up to 400° Their measurements, made between 
300° and 400°, are in good agreement with those of 
Smith and Calvert The case of ammonium chlonde 
has been investigated by Rodebush and Michalek, and 
details are given m the Journal of the American 
Chemical Society for March The vapour pressure of 
this salt appears to be unaffected by intensive drying, 
but the rates of vaporisation and condensation are 
considerably decreased The vapour was apparently 
completely dissociated even when the ammonium 
chloride had been dried for ten days at 00° m a 
vacuum 

Magnesium Zinc Alloys — The equilibrium dia 
gram of this syBtem has been re examined by W 
Hume Rothery and E O Rounsefell, and the results 
were presented at the March meeting of the Institute 
of Metals , tho relations between the magnesium 
zino and the magnesium cadmium diagrams were also 
discussed Both senes contain analogous rather un- 
stable compounds, MgZrq and MgCd„ but whilst the 
Mg Cd system Oontains wide solid solution ranges in 
the parent metals, the Mg Zn system shows little 
solubility in the two metals, but forms two very un 
stable compounds, MgZn 5 and MgZn The evidence 
indicates that these exist in the solid state only and 
not as definite molecules in the liquid It would 
seem that some of the numerous unstable compounds 
mot with in alloy systems may not correspond to any 
definite molecule in the chemist’s sense of the word 
In these circumstances the following suggestions are 
put forward in oonnexion with primary solid solutions 
and compounds of fixed composition Where two 
metals form a stable compound there is usually con 
siderable evolution of energy, and we may expeot 
solid solutions to be almost entirely absent This 
condition is met with in most of the alloys of the 
electropositive metals with the border line metals, 
suoh as tin, antimony, bismuth, etc Where two 
metals form an unstable compound, primary solid 
solutions will be formed if the atomio volumes are 
nearly equal, as are those of magnesium and cadmium 
If, however, the atomic volumes differ widely, for 
example, zinc and magnesium, the tendency is for 
the main compound to be accompanied by other 
compounds which exist m equilibrium with the 
liquid over a very small range of temperature, and 
may exist only m the solid state representing the 
patterns into which the different used atoms can be 
packed with or without chemical combination, that 
is, electron transference or sharing 
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The Permanently Frozen Soils of Russia 


l./'OR more than two hundred years it has been known 
that in the extreme north of Siberia there are 
soils the lower strata of which are in a perpetually 
frozen condition Since then a considerable literature 
on the problem has accumulated but it is widely 
scattered partly m almost m accessible local publica 
tions and a general critical survey of the literature 
together with the results of original observations 
recently published by the Far Eastern Geophysical 
Observatory in Vladivostok 1 is therefore of great 
interest 

The author lefines these perpetually frozen soils as 
those the temperature of which is always below the 
freezing point regardless of the presence or absence 
of water in the boiI This definition is more exact 
than most of 
the earlier ones 
which have been 
usually based on 
the sod being 
cemented bv 
frozen waters 
It happens with 
some suffioi 
ontl) loose and 
very dry soils 
that their par 
tides remain 
free and the soil 
loose even after 
freezing s ich 
soils neverthe 
less should be 
classified as 
permanently 
frozen 

Tie goo 
graphical dis 
tnbution of such 
soils in Russia 
is at present 
fairly woll 
known though 
the information 
is still very 
fragmentary 
As a matter of 
fact there are 
336 places where 
observations on 
permanently frozen soils have been made of course 
these observations vary widely in their scope and in 
their value However they are sufficient for a map 
to be prepared from them (Fig 1) The whole area 
of permanently frozen sods m Russia occupies about 
7 000 000 sq km that is very nearly one third of 
the whole territory of Russia and a little less than 
the area of Europe and about the same as the area 
of the United States or of the whole continent of 
Australia The southern boundary of permanently 
frozen sods is as wdl be seen from the map very 
irregular in European Russia it begins at the 
White Sea shores and runs eastwards almost parallel 
to the Arctic Circle and a little south of it up to 
Turukhansk m Siberia where it turns sharply south 
eastwards until it readies latitude 60° N its course 
beyond the latter is not known being outside Busman 
territory m Mongolia near Blagoveetshensk and 
Khabarovsk the southern boundary of the per 
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manently frozen soils again enters Russia running in 
a north easterly direction to the northern part of 
Kamtohatka about latitude 60° N 

Inside this enormous region of permanently frozen 
soils several areas may be distinguished Thus a 
very large continuous area of permanently frozen 
sods occupies the whole extreme north of Siberia 
along the shores of the Polar Sea another compact 
area is situated m Transbaikalia in. the rest of the 
region lslanls of permanently frozen sods are 
scattered 

The depths to which sods may be m the per 
manently frozen condition were determined m a 
number of cases and fluctuate from 36 3 m m 
Pustozorsk to 74 68 m in laldan Amur province 
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1 — Dlagnmmatlo map ol permanently frozen eol 

Oblique lines — continuous areas of permanently frozen 
areas of permanently frozen lolls with Island! of normal none croaaeo 
of normal soils with Island! of per nanently frozen roll! . heavy oontlnuoui 
southern limit of permanently frozen loll! heavy Interrupted black Une — the 
the area where considerable strata of solid Ice are preeent In the soil 
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\akutsk in the 
latter case the 
act lal depth 
lias not been 
later mined 
since non frozen 
strat n has not 
t een reache 1 
Details 1 obsei 
vati ns on the 
temperature 
coniitions of 
these so Is are 
still very mado 

n ii Midden 
in 1848 
ma le some 
determinations 
of temperatures 
in a shaft at 
Yakutsk and 
fo md that the 
temperature de 
creased with the 
lepth reaching 
3 C at 382 ft 
below the sur 
face a constant 
annual tem 
nerature was 
found at 100 ft 
deep Irom 
these figures 

Middendorf determined the lower limit of the perma 
nently frozen soil ui Yakutsk at about 600 ft below the 
surface but all his observations are somewhat doubt 
ful an to exactituie Much more thorough studies 
in this respect were made recently at Bomnak Amur 
province but they were restricted to relatively small 
depths not exceeding 6 m The upper limit of 
permanently Dozen st il at Bomnak was found to be 
at 2 8m from the surface 

During tho ten years of observations at Bomnak 
a correlation has been observed between the thickness 
of snow and the seasonal fluctuations of the tempera 
ture of the soil In years when snow fell late and 
was not very thiok the temperature was found to 
increase with the depth while in winters with abun 
dant snow it protects the soil from cold and the 
temperatire of the soil decreases with the depth,, 
monthly maxima and minima of temperatures in the 
soil at 1 6 metres deep lagging two months behind 
the air temperatures When the upper layers of the 
soil freeze or thaw, the water contained m them gives 
up, or abeegbs, respectively, the heat energy, thus- 
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interfering with the distribution of temperatures m manv authors consider them to he the result of th« 
the soil In this way a ‘ zero curtain ’ in the soil is present climate, but Soumgin believes that they hav< 
formed whioli is of the greatest importance for the remainod frozen Rmoe the glacial period 
temperature regime of the soil , this ‘ zero curtain ’ A special ohapter of the book is devoted to th« 
does not lie at a constant depth, but moves up study of hydrological conditions in the region ol 
or down, acoording to the air temperature The permanently frozen soils, while other chapters dea 
amplitudes of the montlily mean temperatures at at some length with the influence of the frozen soili 
depths exceeding one metre are very small and rapidly on the surface features, especially the distnbutior 
decrease with the depth Observations in other places of forest types, and with the practical difficulties 
lead to the conclusion that three different types of in building and other engineering work on frozen 
the distribution of temperatures in permanently soils 

frozen soils may be distinguished, namely (1) tem An elaborate programme of studies on permanently 
perature increases with the depth , (2) temperature frozen soils is put forward by the author, who con 
decreases with the depth , (3) temperature decreases eludes his interesting monograph with a somewhat 
down to a certain depth, then increases The dip startling project for establishing somewhere in the 
tnbution of temperatures at greater depths lias not area of permanently frozen soils a refrigerator museum, 
been studied since Middendorrs work, but it mav be where bodies of various animals and men should be 
safely assumed that it is very complicated deposited m order to be examined and compared 

As regards the origin of permanently frozen soils, with later types after several thousands of years 


Fisheries 

T fALUAHLE work by the Madras Fisheries Depart 
’ ment is described in the administration report for 
the year 1926-27 by the Director, Dr B Sundara Raj 
(Madras Fisheries Bulletin, vol 22, pp 1 99 Madras 
1 rupee 1928) The report deals mainly with the 
commercial development of the department as applied 
to fish, pearl, and chank fisheries 

The Chaliyam Fish Cannery, which was expected to 
recommence its manufacture during this period, did 
not operate, as fiir F A Nicholson was preventer! 
from undertaking the management of the expen 
mental and manufacturing operations, due to ill 
health Yet it is hoped that the cannery will be con 
tinued, as it has not been given a chance to prove the 
commercial possibilities of canning as a remunerative 
industry, especially as two private canneries started on 
the model of the one at Chaliyam had not prospered 
At Tanur, researches were continued on the methods 
of preserving fish in a fresh condition for sale in the 
interior markets, of curing, pickling, and tinning 
bomto, cat fish, and others for disposal in Japan and 
other places abroad and of preparing fish oil from the 
liver of sardines The initial experiments earned out 
with sodium hypochlonte as a preservative of fish in 
a fresh condition have shown “ that about 200 c c of 
solution (with 1 per cent available chlorine) is suffi 
cient to keep 1 lb of smaller vaneties of hsh for over 
30 hours" Fish meal, with a low fat content, was made 
from chamhan (Caranx crumfnopihalmus), and shnmp 
by the use of a press more powerful than a hand press 
Investigations for improving the resources of 
edible fish m inland waters were continued Despite 
adverse seasonal conditions, the expenments at 
Vellore and C’hingleput Fort Moat Farms demon 
st rated the utility of stocking catla The catla fry from 
the Qodavan channel grew to a length of 1J to 2 feet 
m eight months in these farms For want of material 
the Hilsa hatching experiments have not been satis 
factorily concluded , the gourami ( Otphromenus sp ), 
the tench, and the carp have flourished in inland 
waters Expenments are being conducted on the 
trawling grounds close to the Madras coast to ascer- 
tain the possibilities of deep sea fishing 

In the whole history of Ceylon and Indian pearl 
fisheries, no more than a single fishery was considered 
possible in any year For the first time, a fishery was 
commenced in the autumn of 1926 on Nov 6 and 
lasted until Dec 4 This small fishery brought a net 
profit of Rs 29,801 Another fishery, which excelled 
all previous fisheries in ite excellent organisation of the 
carip and in the operations at sea, was opened on Feb 
1 1 and closed on April 30 The time honoured 
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method of fishing and disposing of the oysters was in 
vogue, except for the fact that the lots of 500 each 
were counted at sea on board the depot schooners, to 
avoid extra wages to the labourers and to minimise 
the pilfering of pearls by divers on their way back to 
the shore from the banks Although the usual diffi- 
culties which marred the administration of the jiearl 
fisheries in the past, such as wrong locations of banks, 
epidemics, etc , were circumvented, other adverse 
factors, such as bad weather, depreciation of the 
market value of pearls, etc , contributed towards a 
lower yield of revenue than was anticipated Yet 
this fishery ranks first among those held within the 
last hundred years, and the Government realised a 
net profit of Rs 172,316 Owing to the pearl fisheries, 
. the chank fisheries suffered a set back, and only a 
fourth of the normal catch in a good year was fished 
It is interesting to note that steps are being taken to 
develop the ancient chank bangle industry, and that 
the initial difficulty in the development of this in 
dustry has been overcome 

The marine aquarium continued to be popular The 
researches on tne development of the eoible oyster 
{Ostrea madraetnsxt), earned out in the laboratory of 
the aquanum, revealed the fact that the Indian 
oyBters fatten and breed only in low salinities, whereas 
the English oysters flourish when there is a nse m 
salinity The tiles put out at Ennur to collect oyster 
spat were attacked in such large numbers by a mol 
luscan pest ( Modxola sp ) that it is proposed to abandon 
oyster culture in this locality It is proposed that, if 
tne Marine Biological Station at Krusadai Island is 
established, its immediate lines of inquiry should be 
(1) Biological investigations with special reference to 
pearl and chank fisheries , (2) hydrographic and 
meteorological investigations , and (3) technical and 
industrial researches with special reference to fishing 
methods Further, it is suggested that the following 
laboratories, aquana, etc , are required to start the 
proposed lines of research ( 1 ) The establishment of 
three new research laboratories, in addition to the one 
at Calicut, with adequate facilities, (2) the construc- 
tion of aquana at Rameswaram and at Vizagapatam , 
and (3) tne establishment of a bio chemical laboratory 
equipped with requisite apparatus and staff to deal 
with the technology of fishery industries It is very 
gratifying to note that the Fisheries Department has 
continued with success the introduction of elementary 
education to children of the fishing population, the 
organisation of the co operative movement on a wide 
scale, and the promotion of temperance and other 
social benefits to the community 
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New Rubber Plant from Madagascar 

T\R CHARLES F SWINGLE of the U S Depart 
I-'' merit of Agriculture was working in the 
Department of Botany of the University of Leeds 
during the winter of 1927 28 making a study of the 
vegetativ e propagation of plants from the anatomical 
point of view A problem of practical plant propa 
cation then arose through the decision of the U S 
Department of Agriculture to try to introduce the 
rubber plant Euphorbia rntisy from Madagascar mto 
the t mted States Dr Swingle sailed from England 
at the end of May 1928 joining Prof Henri Humbert 
of the T_ mversity of Algiers m a collecting expedition 
in the uplands of Madagascar and a statement of the 
results obtained has been issued by Science Service 
of Washington D C 

Euphorbia mtxsy grt ws to be a small tree some of 
the largest specimens seen by Dr Swingle being 
about 12 ft high and 0 in in trunk diameter although 
trees 20 ft high with a diameter of about 1 ft are 
reported As a rubber plant it is remarkable for the 
ease with which the rubber can be cdlected It 
separates itself from the latex on exposure to air 
no elaborate coagulation or smoking process being 
necessary Years ago when the natives of Mada 
gaacar were collecting rubber for the French they 
woul 1 simply cut long gashes in the baik of the tree 
and then go round next morning and peel out strips 
of rubber Unf rtunately this primitive collecting 
t ink placo in a time of high rubber prices with the 
result that the tree was almost exterminated Out 
si le Madagascar the species seems to bo praoti 
cally unknown an 1 there is probably not another 
living plant outside tho island apart from the 
specimens now growing m a lockel greenhouse in 
VV ashington 

These plants will probably provile a very oon 
siderable practical problem in vegetative propagation 
The species can be propagated from stem cuttings 
but it is of slow growth and years will bo required 
before the stock in the United States can be in 
crease 1 to a point where commercial experiments 
can be undertaken Probably its peculiar habit of 
growth is responsible for tho fact that the plant has 
survived its exploitation in its native haunts in 
Madagascar According to Dr Swingle the rent 
s\ stern consists of chains of tuberous thickenings 
strung together after the fashion of sausages These 
tubers are storage organs for wator enabling the 
plant to survive in the deseit through a drought as 
long as six rainless years With this system of under 
ground life assurance the remnants of the rubber 
forest were able to survive tho massacre and to begin 
life over again after the activities of the rubber 
hunters had ceased 


University and Educational Intelligence 

Cambridge — The President of the Committee of 
the Privy Council for Scientific and Industrial Re 
search has approved the application for a grant of 
£1500 to the University for the erection of the liquid 
hydrogen plant at the magnetic laboratory 
The following grants have been made from the 
Worts Fund £100 to the Zoological Station at 
Naples £40 to H G Watkins and J M Scott towards 
the expenses of a surveying expedition in Labrador 
£50 to Miss S M Manton for researches on the fauna 
of the Great Barrier Reef, £15 to Dr H Hamahaw 
Thomas towards the expenses of a fossil collecting 
journey in South Africa A grant of £20 has been 
made from the Balfour Fund to J T Saunders for 
investigations on the hydrobiology of the Swiss Lakes 
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A Denman Baynes Scholarship at Clare College for 
research in mathematics phvsics or chemiatrj of 
the annual value of £100 will be awarded m July 
Preference will be given to graduates of the I m 
v ersitv of Cambridge and ceteris paribus to members 
of (. lare College Apphcatic ns should be sent to the 
tutor of Clare College oiur before July 1 with such 
evi lence of qualifications as candidates think fit to 
submit and a statement if possible of the proposed 
course of rt search 

Leeds The degree of D Sc has been conferred on 
Mr H ( Versey foi a thesis entitled Studies m the 
Tectonics of the North of I ngland 

London The f llowing lourses of fiee publio 
lectures are anno meed The Photo electric and 
Photo ehemital Measurement of Light with Biological 
Applications by Dr W R ( Atkins at the Imperial 
College of Science (Royal School of Mines) on May 14 
15 an 1 lfl at 5 30 The Phjsiolcgy of Glycogen 
by Prof J J R MacLeod at the London Hospital 
Medical College on May 16 and 17 at 5 30 and 
Swelen and the North of Furope by Prof Sten 
de Geer at Birkbeck College on May 24 28 and 30 
at 5 30 

Applications are invited for the l mversity Student 
ship in physiology value £100 Applications must 
reaoh the Academic Registrar of the Cmversity South 
Kensington S W 7 by May 3 1 at latest 

The first annual memorial lecture instituted in 
memory of Lord Haldane late president of Birkbeck 
l College will be given at Birkbeck C ollege by Lord 
Justice Sankey on Tuea lay May 14 at 5 30 p m the 
subject being Lord Haldane s I ife and the Adult 
Education Movement The Farl of Lytton will 
preside 

Manchester — Applications are invite 1 for the 
Sir Clement Royds memorial scholarship in chemistry 
of the value of £300 The scholarship is for the 
encouragement of advanced study and research in 
chemistry in the faculty of science of the l mversity 
and is open to British subjects of British ieacent 
bom in or inhabitants of the C unty of Lancaster 
preference being given to tho county borough of 
Rochdale The latest date for the leceipt of applica 
tions which should be sent to the Registrar is June 1 
Applications are invited for the Dr R >bert Angus 
Smith scholarship value not exceeding £150 the object 
of which is the encouragement of research in sanitary 
science Applications must reach the Registrar of the 
L mversity by June 1 


The Ramsay Memorial fellowship Trustees will 
consider at the eni of June applications for a 
British Fellowship for chemical research The value 
of the Fellowship will be £250 per annum to which 
may be added a grant for expenses not exceeding £50 
per annum Particulars as to the conditions of the 
award are obtainable from the hoc ratary ff the 
Ramsay Memorial Fellowships Trust U mversity 
College London (Gower btreet W G 1 ) 

Vacation Courses at Leyden Holland in August 
in glass blowing and instrument making have been 
arranged for by the 8ociety for the Advancement of 
the 1 raining of Instrument Makers Particulars of the 
courses may be obtained from Dr C A Crommelm 
Physical (Cryogenic) Laboratory the University 
Leyden to whom applications should be sent before 
June 8 

On Jan 1 the Rockefeller Foundation took over the 
work in Europe which was previously under the 
administration of the International Education Board 
Dr Lauder W Jones of Princeton University has been 
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appointed associate director for the natural sciences 
of the Rockefeller Foundation Dr Jonee assumed 
his duties at the beginning of Apnl and will have his 
headquarters in Pans, oarrying on the work as suo 
cessor to Dr Augustus Trowbridge 

The Salters’ Institute of Industnal Chemistry is 
again offenng a limited number of fellowships to 
chemists of post graduate standing, the object being 
to afford additional and speoial training at home ana 
abroad, preparatory to a career m industrial chemistry 
The value of each fellowship will be from £250 to 
£300, and applications must reach the director of the 
Institute, Salters’ Hall, St Swithm’s Lane, E C 4, not 
later them Juno 1 The Salters’ Institute will m 
July allocate a limited number of grants in aid to 
young men and women employed in chemical works 
in or near London who desire to extend their education 
for a career in chemical industiy The latest date 
for the receipt of applications is June 7 

A number of studentships — ‘ research ’ and 
‘ advanced study ’ — not exceeding ten in all, are 
being offered by the Empire Cotton Growing Corpora 
tion for the purpose of (a) enabling graduates who 
believe that they havo a leaning towards research 
to equip themselves for posts in which work of that 
type is required, and ( 6 ) enabling men to receive suoh 
specialised instruction as their previous qualtfioa 
tions and experience show to bo most desirable in 
order to equip them for agricultural posts in cotton 
growing countries wherever opportunities for employ 
ment may present themselves The value of each 
studentship is £260 a year, with certain additional 
allowances for travelling expenses, books, eto. Forms 
of application can be obtained from the Secretary, 
Empire Cotton Growing Corporation, Millbank House, 
2 Wood Street, Millbank, S W 1 The latest date for 
the return of forms is June 4 

The Colston Researoh Society, whioh exists to 
assist researoh work in the University of Bristol by 
means of monoy collected annually, has received this 
year, in addition to the ordinary collection, the sum 
of £6000 from one of the Society’s oldest subscribers, 
Mr R H Mardon The money is to be maintained 
intact to provide a fund annually for investigation in 
agriculture or industry in the University of Bristol 
which is likely to be of benefit to any portion of the 
British Empire This is the first permanent endow 
ment which has been received The Colston Research 
Society was founded thirty years ago, and of recent 
years has collected annually £700 to £800 Mr 
Mardon’s gift encourages the hope that further 
endowments may be forthcoming 

The Rockefeller Medical Fellowships for the 
academic year 1920-30 will shortly be awarded by 
the Modioal Research Council, and applications 
should be lodged with the Council not later than 
June 1 These fellowships are provided from a fund 
with which the Medical Research Council has been 
entrusted by the Rockefeller Foundation and are 
awarded to graduates who have had some training in 
researoh work in the primary soienoes of medicine or 
in clinical medicine or surgery, and are likely to profit 
by a penod of work at a university or other onosen 
centre in the United States before taking up positions 
for higher teaching or research in the Bntish Isles 
In speoial circumstances the fellowships may be 
tenable at oentres of research not m America A 
fellowship held in America will have the value of not 
less than £360 a year for a single fellow , travelling 
expenses and some other allowances will also be paid 
Forma of application are obtainable from tho Secretary, 
Medical Research Council, 38 Old Queen Street, 
Westminster, S W 1 


Calendar of Patent Records. 

May 14 , 1655 — The patent granted to Sir Edward 
Ford on May 14, 1666, for his method of “ drayning 
of lands, raysrng of water to serve oitties or houses, 
as likewise for clearing, drayning, and avoiding of 
springs from mynee and quarries ” is the only one 
to be found on the Commonwealth patent rolls Ford 
erected pumps, worked by a horse gin, on a site 
between Somerset House and Arundel House, opposite 
the present Surrey Street, for supplying water to 
London direct from the Thames The pumps re 
mamed working for several years, but were ordered 
to be pulled down by Charles II because “ the 

C ,t fabric of wood" was a nuisance, especially to 
mark House, the residence of Queen Henrietta 
Maria 

May 14 , 1825 — Sir Goldsworthy Gurney’s steam 
road carnage, which he patented on May 14, 1826, 
was provided, in addition to the ordinary piston 
engine dnvmg the wheels, with adjustable propelling 
legs which acted successively against the surface of 
the road to assist the coach up hills A contemporary 
drawing shows that it was a six wheeled vehicle 
May 15 , 1824 — The machine for making Bolid 
headed pins which was the subject of the English 
patent granted to the Amencan, Lemuel Wellman 
Wnght (on behalf of a kinsman in the United States), 
on May 15, 1824, was not the first of its kind to be 
patented, but was tho first to achieve commercial 
suoceas, though it woe many years before pine made 
by tho old process dropped out of tfce market The 
manufacture started by the inventor in London 
failed, but the patent was acquired by Messrs Taylor 
and Co , of Stroud, Gloucestershire, who spent ft 
large sum of money in perfecting the machine The 
life of the patent was extended for five years by fhe 
Pnvy Council 

May 15 , 1833 — The steam plough with stationary 
engine and cable was patented by John Heothooat 
on May 16, 1832 The patent foreshadowed also the 
use of ‘ caterpillar ’ wheels for agricultural machinery 
To enable the apparatus to be worked on soft ground, 
the engine was fixed on a carriage of large dimensions 
and mounted on a senes of wheels which conducted 
“ an endless flexible floor, railroad, or way,” within 
and upon whioh the carnage was caused to travel 
The ‘ flexible floor ’ was made of painted or tarred 
sail cloth stretched on stnps of metal 

May 15 , 1844 — The first industnal application of 
gutta peroha was m the manufacture of cork stoppers 
and other articles, and was patented by Charles 
Hancock on May 16, 1844 The new material only 
became known m England the previous year, when 

r imens of it were exhibited for the first time at 
Society of Arts 

May 16 , 1674 — The patent granted for seven years 
to George Ravenscroft on May 19, 1674, for "his 
new invention or art and manufacture of a oertame 
christeline glasse resembling rock chnstall not for- 
merly used in this kingdome ” was a landmark in the 
history of English glass From it dates the introduc- 
tion of the Amt glass industry of England whioh 
dominated the European markets for many yean 
May 1 6 , 1863 — The bicycle did not become popular 
until about 1866, when Ernest Miohaux of Pans 
introduced what became generally known as the 
‘ boneshaker,’ which had pedals fitted directly to an 
enlarged front wheel But a notable contribution to 
its success as a means of transport was mads by 
Albert Louis Thinon, a Belgian resident in London, 
who on May 16, 1862, was granted in England the 
first patent for roller or ball bearings for i ' 
velocipedes. 
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Soci«^d Academies 

London 

Royal Society, may 2 - J S Haldane, W Hancock, 
and A G R Whitehome The loss of water and salts 
through the akin, and the corresponding physiological 
adjustments The paper contains data as to the nature 
and percentage amounts of salts lost from the akin 
without sweating and in different stages of free 
sweating The disturbance produced when loss of 
salts and water is replaced by gain of pure water is 
ordinarily prevented by the compensatory action of 
the kidneys and a natural craving for salt What is 
kept practically constant is the diffusion pressure 
of water within the body, in accordance with Claude 
Bernard’s conception of the blood as an internal 
environment maintained constant by the co ordmated 
action of organs — F H A Marshall and J Hammond 
(Estnis and psoudo pregnancy in the ferret ‘ Heat ’ 
is prolonged in absence of coitus The vulva enlarges 
to about fifty times its anocetrous size and persists to 
cessation of heat Ovulation occurs at any tune during 
heat, but only after coitus Details are given of the 
uterine changes All changes are apparently controlled 
by the corpus luteum The vulva affords no external 
indication of the luteal phase which is the mam factor 
in the developmental changes - R G Canti and F G 
Spear The effect of gamma irradiation on cell division 
in tissue culture in vitro The fall m the number of 
cells undergoing mitosis was followed by a rise which, 
with a certain exposure and intensity, was com 
jiensatory to the fall With longer exposures, though 
there was a tendency to rise, the number of cells 
undergoing mitosis never reached the normal — R B 
Bourdillon, C FUchmann, R G C Jenkins, and T A 
Webiter The absorption spectrum of vitamin D By 
the action of ultra violet radiation on ergosterol three 
substances (or groups of substances) are produced in 
succession The first shows an absorption band 
roughly similar to that of ergosterol (maximum 280m/u), 
but more than twice as intense, and has great anti 
rachitic activity It is probably vitamin D Neither 
the second nor the third substance has antirachitic 
activity, though the former shows a strong absorption 
band at 240»v« The actual percentage of vitamin D 
present in the purest preparations studied is estimated 
as above 60 — G E Bnggs . Experimental researches 
on vegetable assimilation and respiration (20) — 
R J Lythgoe and K Tantley The relation of the 
critical frequency of flicker to the adaptation of the 
eye The critical frequency due to the cones falls 
during dark adaptation and with decreasing levels of 
light adaptation and is highest with equally bright 
surrounds That due to the rods behaves in the 
opposite fashion The peripheral cones are function 
ally not identical with the foveal cones The bright 
ness of the surrounds is the most important factor 
in determining whether the critical frequency relations 
are of the rod or cone type, bright surrounds en 
oouragmg the cones and dark surrounds the rods — 
R Hill Reduced hsematin and haemochromogen — 
G R, de Beer The development of the skull of the 
shrew — J W Pickering The influence of Matte’s 
‘peptone’, and of digestian on blood platelets and 
plasma — F W R Brain ball and A S Parke* Com 
poisatory hypertrophy of the untreated ovary after 
unilateral X ray sterilisation — W Moppett The 
differential action of X rays in relation to biology, 
chemistry, and physios (Part 1) — C H Browning, 
J • B Cohen, S, BUingworth, and R Gulbranaan The 
trypanocidal action of some derivatives of ami and 
styryl quinoline 
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Paris 

Academy of Sciences, April 8 — P Villard The 
devitrification of glass Experiments are described 
leading to the conclusion that devitrification of glass 
is the oonseauence of a loss of sodium or potassium, 
and practical suggestions are made for working glass 
before the blowpijie so as to reduce devitrification to a 
minimum — G Vranceanu The throe points of view 
in the study of non liolonome spaces — George* 
Giraud The solution of the problem of Dinchlet for 
linear equations — Krawtchouk The approximate 
solution of linear integral equations — Mile Nina Bary 
Some mixed forms of the finite representation of an 
arbitrary continuous function — J A Lappo-Dam- 
levski Fundamental problem of the theory of 
func f ions in the class of matrices satisfying systems of 
differential equations with rational coefficients — 
Benjamin Menel The approximate definition of the 
relative kinetic energy of a liquid filling a rotated vase 
— E Sevin Tho Compton effect anil its inverse — 
Antoine Wlllemart The absorption spectra of the 
rubrenea Curves are given of the absorption spectra 
of the three known nibrenes, rubrene, dimethyl 
rubrene, and bibenzorubrene Each has the same 
number of bands similarly placed, and the three 
maxima on each curve have identical wave lengths — 
H Damianovich and J J Tnllat Researches on the 
action of helium on platinum Under the influence of 
an electric discharge at low pressure, platinum re 
tains large quantities of helium Examination of the 
substance produced by means of the X rays, using the 
Debye bherrer method, did not give very definite re 
suits, but there were some indications of the presence 
of a new micro crystalline compound probably a 
combination of helium and platinum - Galibourg 
The effect of extension and ageing on the elastic limit 
of metals — J Cournot The influence of the dimen 
sioiis of the test pieces in measurements of the vis 
cosity of metallurgical products The dimensions of 
the test piece have a marked influence on tho flow of 
the metal the practical limit of the viscosity in 
creases with the diameter of the test piece Data are 
given for aluminium wires — Leipieau and Wumann 
The preparation of acetylenic hydrocarbon* with the 
aid of epidibromhvdnns Details of the products of 
the reaction between methyl magnesium bromide and 
the epidibromhydnn containing five atoms of carbon 
— V Agafonoff The determination of the mass of 
carbon and constitutional water contained in the soils 
of the terrestrial globe -—Henry Hubert ThB monthly 
rainfall ourves at Madagascar —Guilliermond New 
remarks on the Golgi apparatus the Golgi apparatus 
m the yeasts Additional proofs, with illustrations, 
are given of the author’s view that there exists no 
Golgi apparatus independent of the cliondnome and 
the vacuome — L Marrass i Hexamethylenetetra 

mine and formaldehyde are true foods for the bean 
The conclusions of E and G Nicolas, based on the 
method of cultures, are confirmed by a cytophysio 
logical method hexamethylenetetramine and formal- 
dehyde, in proportions of 0 2 per thousand of the 
former and 0 16 per thousand of the latter, form true 
foods for the cells of the boon — I D Strelnikor The 
fauna of the flea of Kara and its ecological conditions 
— G Frank and M Popoff The mitogenetic radiation 
of the muscle in contraction The mitogenetic radia 
tion can only be the product of the explosive glycolysis 
whioh occurs precisely at the period of latent lmta 
tion and at the oommenoement of the contraction — 
P Delano* The presence of the Omithodorua of 
Morocco in the burrows of porcupines and foxes and m 
human habitation* Its existence in eastern Morocco 
Frequency of a recurrent apirochtete in the Omttho- 
dorus of these burrows 
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Geneva 

Society of Phyaici end Natural Hiatory, Feb 21 — 
E Cberbuliex and P Plattner A new method of 
separation of the amino acids in the form of their 
acetyl esters The principles of this separation are 
as follows ( 1 ) hydrolysis by hydrochlono or sulphuric 
acid at the boiling point, (2) esterification of this 
solution by alcoholic hydrochloric acid, (3) acetylation 
of the syrup obtained by concentrating the solution 
of the hydrochlorides of the esters by treatment with 
acetic anhydride and sodium acetate in excess — E 
Chsrbuliez and S Ariel A new method of dusintegrat 
ing the proteids and the problem of the size of the 
molecules of the acleropro terns The authors have 
studied the solubility oi the following scleroprotems 
in acetamide at 200° C and in urea at 140° C fibroin, 
keratin (dog’s hair, ox hair), elaetin (ox) The 
latter is insoluble in both solvents at the temperatures 
given above, the keratins are both soluble, the fibroin 
soluble m urea and partially soluble in acetamide 
(28 pier cent in 30 minutes) The process of solution 
is accompanied by a profound modification of the 
chemical character of the proteids utilised, and this 
is probably due to an intramolecular transposition — 
G Dejardln The progress realised in the preparation 
and use of thermiomo oathodes The author describes 
particularly the oathodes consisting of a metallic 
nucleus with a superficial layer, probably monatomic, 
of another metal The cathode nucleus is a tungsten 
wire covered superficially with an oxide, such as 
copper oxide, susceptible of being reduced by barium 
vapour at a moderately high temperature The 
barium salt of hydrazoic acid, BaN, is utilised — R 
Chodat The theory of generalised mutation and 
mutations in C Morelia mbeecens By cultures derived 
from a single cell, earned out with the micromanipu 
lator of Janse and Peterfl, the author ascertains from 
several generations that the general law is not con 
stanoy but micromutation In the colonies, the 
micromutants are, as it were, merged in the whole 
and escape observation — Arnold Pictet The recon 
■titution of a dominant character by crossings between 
recessives — Ed Parejas Geological observations in 
Corsica (2) The autochtone sediment of Popolasca 
At Popolasca, the Mesozoic presents facies compar- 
able with those of Malm and of the Helvetian Infra 
valangmian (autochtone of Gas tern and Doldenhoni 
stratum) One of these limestones contains authigen 
albite A thin layer of granite not hitherto pointed 
out overlaps the series of Popolasca — G Tiercy Con 
oeming the gam and lose of chronometers (2) To the 
considerations developed m an earlier note, where the 
author gives the relation correction «= - (rate) he adds 
some further remarks taken from the meaning attri 
buted to the word ' etat ’ in finance and in rational 
mechanics He stresses the fact that the word ‘ etat 1 
(rate) is employed in relation to watches, not only at 
the Geneva Observatory but also at Kew and at 
Besangon 

Bomb 


Royal National Academy of the Ltncei, Jan 20 — 
F Sever! and B Segre Further with regard to a topo- 
logical paradox (2) — G Gior^l and Erneata Porcu- 
Tortrini Motions of deformation m space represented 
by means of matrix calculus — U Ciaotti The tnple 
tensor of Chnetoffel — F Zambonini and Silvia 
Reataino Double sulphates of the rare earth and 
alkali metals (12) Cerous and oaesium sulphates 
Study oi the isotherm of the system, Ce^SOJ, - 
CbjSOj -H,0, at 28° indicates the existenoe of the 
compound 0« t (SO 4 ) t , 08,80*, 8H,0, which is stable 
within moderately wide limit* — S Franchl : Non 
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existenoe of the great faults know , the Mont^Roea 
bowl and of the Great St Bernard Vj m the Western 
Alps Study of the tectonics of V Franco Italian. - 
Cottian Alps indicates that the Mon Rosa howVi (V > 
and the Great St Bernard bowl (IV ) have no real 
existence, and that, m the western Alps, the contact 
between the permian, attributed to fold IV , and the 
calc sc his to, attributed to V , is a normal contact — 
B Sagre Construction of a simple oblique Jordan’s 
curve — A Mambriani A particular differential 
equation Scores Dragom has recently indicated 
briefly the method, to be published fully later, used to 
demonstrate the existenoe and urnoity of the solution 
of the differential equation, y" =yi art, with the limit- 
ing conditions y(0) = 1, y{ +<*> ) =0, which arises from 
certain physical investigations of Fermi It is now 
shown that the existenoe and urnoity of the equation 
in question may be deduced at once from classical 
propositions on ordinary differential equations, m con- 
junction with elementary observations on the par- 
ticular form of the equation — Rita Liceni The form 
F t oi Fubuu For the surfaces in a four dimensional 
space iS 4 , Fubmi found a form indicated by him by F t 
which has a projective character Later, in the study 
of certain varieties. Vital 1 encountered a form F„ also 
of projective character, and showed that, in the case 
of the surfaces in S t , his F t coincides with that of 
Fubmi The author now develops the analytical pass- 
age from one form to the other — J Kauck^ Sur 
faces of which a canonical straight line passes through 
a fixed point — F Ceciom Conform representation 
of pluri -connected areas belonging to a Riemanman 
suriaoe —A M Bedarida Systems of arithmetical 
progressions — G Krall Upper limitations for the 
dynamic displacement in elastic systems Higher 
limits are assigned to the displacement of an elastio 
body, vibrating under the action of either constant or 
time variable forces, starting from the more general 
initial circumstanoes of the motion — A Carrelli The 
new diffusion phenomenon the Raman effect It is 
shown that, as for Tyndall light, the intensity of 
Raman light is directly proportional to the fourth 
power of the emitted frequency and is dependent also 
on magnitudes characteristic of the lines in the dm 
peraion formula of the substance considered — T G 
Lavi Dithioformio acid (2) Various derivatives of 
dithioformic acid, obtained by the action of chloro- 
form on potassium sulphide The acid, now isolated 
m the pure form as a white solid melting and decom- 
posing at 55° 80°, decomposes into hydrogen sulphide, 
carbon disulphide, carbon, and sulphur, when heated 
The result* of molecular weight determinations indi- 
cate that the acid and it* eaters exist as tnmendes, 
and a cyclic structure with alternate carbon and 
sulphur atoms is suggested Two isomeric benzyl 
esters exist, the isomerism being probably of the 
cis trace type — F Rodqlico Crystallographic in- 
vestigations on cinnabar from Idna 

Vienna 

Academy of Science*, Feb 21 — E Beutel and A 
Kutalnlgg The action of potassium ferrooyanide on 
silver and some slightly soluble silver compounds — 
W Lelthe • The natural rotation of polarised light 
by optically active bases (2) The rotation of as- 
phenyl ethyl amine and its ohlorhydrate in solution, 
with remarks on the rotation of active tetra-bydro- 
quinaldine — B Haschek A contribution to the 
theory of photochemical phenomena Concerning the 
retina of the eye — K. Schnarf The embryology of 
Liliaoeee and its systematic significance — 11 Holly i 
Three new fish forms from Ferns Barbu* and others, 
including a oyprinodon from warm springs. 
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The Research Associations 

T HE Report of the Department of Scientific and 
Industrial Research for the year 1927-28 
(Cmd 3258) devotes considerable attention to the 
position, m the national economy, of the research 
associations set up m Great Britain under the aegis 
of the Department Since 1918, when the first 
three associations were established, some twenty-six 
research associations in all have been formed Two 
of them, relating to the glass and cement industries 
respectively, have been wound up, and of the 
twenty four associations still in being, one, the 
British Iron Manufacturers’ Research Association, 
has not received grant aid from the Department, 
and its operations were suspended at the close 
of the first quinquennium and have not, up to 
the present, been resumed The British Colliery 
Owners’ Research Association, founded m December 
1924, has not received grant aid from the Depart- 
ment, and three other associations (Motor and 
Allied Manufacturers, Motor Cycle and Cycle Car, 
and Scottish Shale OU) ceased to receive Govern 
ment grants at the end of their first quinquennium 
It will be remembered that the original scheme 
of the Department of Scientific and Industrial 
Research provided grant aid from the million fund, 
set aside by the Government to promote scientific 
and industrial research, on the basis of annual 
grants equivalent to the annual subscriptions of 
members of the associations The scheme further 
provided that the grant in aid should be limited 
in each case to the first five years of the associa- 
tion’s life It was assumed or believed that a 
period of five years would be sufficient to demon- 
strate effectively that oo operative research was 
of value to industry, and that, as a result of that 
demonstration, the several industries that had 
embarked on the expenment would be willing to 
shoulder thereafter the whole financial burden of 
maintaining their respective research associations 
In fact, as the report of the Advisory Council to 
the Department states candidly, “ five years proved 
too short a time for most of the Associations to 
establish their reputation by the results of their 
work ” 

There need be no surprise at this conclusion, for 
the first two yean of an association’s life are 
necessarily spent mostly in Betting up the organisa- 
tion, gathering together the appropriate scientific 
staff, scouring the buildings and equipment, and 
planning a comprehensive research programme 
It would be man than remarkable if, in the remain- 
ing three yean, the results of any association’s 
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work should be sufficiently striking to convince 
manufacturers (presumably having little or no 
previous experience of research applied systematic 
ally to their respective industries as a whole) that 
co operative research was of such immediate and 
valuable service to industry that it would be a 
‘ business proposition ’ for them to bear alone its 
necessarily high expense St Paul may have been 
amenable to quick conversion, but the average 
British manufacturer is, shall we say, less lm 
petuous Indeed, even now, after some ten years 
experience of the work of the research associations 
the report of the Advisory Council to the Depart 
ment says ‘ It cannot be denied that most of the 
Associations find it difficult to get the financial 
support they deserve A subscription to a Researoh 
Association is still regarded in many cases as a 
charitable gift, to be paid with public spirit and 
private reluctance and to be withheld when funds 
are scarce ” 

At the end of the first quinquennium, therefore, 
the Department, looking the facts in the face, 
agreed to a continuance of State aid, though on a 
smaller scale, for a further period of five years 
The scale of grants was not only smaller but also, 
in general, it was a descending scale, calculated so 
that at the end of this second quinquennium the 
grants would sink to zero The stipulated grant 
earning subscriptions were correspondingly based 
upon an ascending soale so that the total income 
of the association should remain about the same 
and the association be self supporting at the end 
of this second period of five years But agam, in 
fact, it was found impossible by many, probably 
by most, of the associations to fulfil the conditions 
of this carefully planned, if still heroic, scheme 
and the Department, agam facing the facts realistic 
ally and sympathetically, consented to modify m 
a more generous direction the conditions on which 
a number of the associations might continue to 
reoeive grants during this second quinquennium 
To the associations, however, the problem remained 
of what was to happen to them on the termination 
of this second quinquennium It was doubtful, 
to say the least, whether the majority of them 
could become financially self supporting, on an 
adequate scale, immediately this second grant 
period oeased 

Accordingly, nineteen of the research associa 
tions during the past year submitted by deputa 
turn a reasoned memorial to the Lord President of 
the Council, the Earl of Balfour, praying for a con- 
tinuanoe of financial assistance by the Department 
on the pound for pound soale The Lord President 
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was unable, on behalf of the Government, to aooept 
the proposals of the memorialists, but he announced 
a new policy which goes some way to meeting the 
difficulties with winch the associations are faced 
When the existing contracts for the second quin 
quennium come to an end, each association is to 
be considered on its merits and a subscription 
income fixed which it will be necessary for the 
association to obtain from other sources before 
it is eligible for any grant from the Department 
Funds obtained from approved sources in excess 
of this minimum subscription income will be aug 
mented by a grant equal m amount from the 
Department up to a limit depending on the circum 
stances of the association 
That, stated briefly, is the substance of the 
Department’s polioy, in the near future, with 
reepeot to grants in aid of the research associations, 
and it is further evidence of the willingness of the 
Department, to which attention has already been 
directed to modify and adapt its policy to new 
facts and changed circumstances The inflexible 
attitude of ‘ What we have said we have said ” 
has been wisely left to political heroes The 
Advisory Council has been mindful throughout 
that it has a fiduciary duty to ensure, so far as it 
may reasonably do so, that scientific and industrial 
researoh, in close association with industrial effort, 
plays its essential part in national recovery 

The next few years will show whether the new 
policy is sufficient to enable the research associa 
tions to weather the difficulties of tho long period 
that must still ensue before the indifference and 
inertia, in this matter of research, of the general 
body of manufacturers (more particularly perhaps 
of those engaged in industries that have been 
hitherto largely run on rule of thumb) oan be over 
come Obviously, very muoh will depend, m each 
case, on the minimum subscription income fixed to 
qualify for grant The Advisory Council states 
‘ We do not, in any case, intend to fix it lower than 
an amount whioh, m our opinion, would be sufficient 
to maintain the Association in being as a useful 
nucleus of research The State’s contribution 
would then be used to assist m transforming the 
nucleus into a well-nourished adult and productive 
organisation ” The associations must take hope 
from the biologio&l fact that nuclei are generally 
small, and that it should be well within their powers 
to provide the funds necessary to maintain an 
organisation that can satisfy the Department's 
idea of a useful nucleus The Department has of 
course a duty to the taxpayers not to put the 
limit too low it has a corresponding duty to the 
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cause of industrial research, which its own inclina- 
tion will prompt it to fulfil, not to put the limit so 
high as to make it prohibitive 

Before or at this point the question naturally 
arises whether the work already done by the 
research associations has justified their foundation 
and the money expended by them On this point 
the Advisory Council — and it is in the best position 
to know — says categorically “ The mam purpose 
has, in our opinion, already been achieved Co 
operative research has proved its value, it has come 
to stay, and we agree with the views expressed in 
the memorial on the importance of consolidating 
now the financial position of the Associations ” 
The final report of the Balfour Committee on 
Industry and Trade, issued on Mar 11, emphasises 
the importance of progress m scientific research 
and a clearer line of demarcation between the 
function of the State and that of industrial under 
takings either singly or in oo operation In 
particular, the Committee urges that there should 
be no relaxation or curtailment of the efforts 
of the Department of Scientific and Industrial 
Research, and no withdrawal of financial support 
on the part of the Government 

In connexion with this last recommendation it 
is worth notice that the late Prof Alfred Marshall, 
the distinguished economist, m his “ Industry and 
Trade”, first published in 1919, specifically re 
oommended pubho grants to research associations 
on other and perhaps unusual grounds After 
pointing out that the research associations are 
“wholly constructive”, he says “But the ex 
penence of the ages shows that Associations set up 
for constructive purposes are m danger of being 
turned to destructive ends and therefore it may 
perhaps be to the pubho interest that some limited 
contribution should be made from public funds to 
the support of suoh Associations, partly in order 
to facilitate the intervention of pubho authority 
in case an association should develop anti social 
tendencies ” The reader may find it interesting 
to make speculations on the character of these 
“ anti social tendencies ” presumed to be latent 
in the research associations 
There is a great area of British industry occu 
pied by numerous medium sized and small firms, 
directed by strongly individualistic owners, too 
small to enable industrial research to be prosecuted, 
on any adequate scale, on an individual basis 
Despite the modem tendency towards larger 
aggregations of capital by the fusion of smaller 
firms, it h likely that a very great field of British 
industry will continue for long to be represented 
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by these medium sized or small manufacturing 
units For them the only practicable scheme of 
industrial research, on a sufficient scale, is oo 
operative research, » e the organised oo operation 
of groups of firms to provide the funds and the 
equipment, both personal and material, for the 
needed research In this field it is most im- 
portant to find for Government action the golden 
mean between policies of laissezfaire and spoon 
feeding 

Geometry and Relativity 
Philosophie der Raum Zeit Lehre Von Prof Dr 
Hans Reiohenbach Pp vi+380 (Berlin und 
Leipzig Walter do Gruyter und Co , 1928 ) 
18 gold marks 

T HE appearance of a work on the philosophy 
of a branch of mathematical physics by a 
trained philosopher, who at the same time has a 
thorough knowledge of mathematical and physical 
methods and principles, is an event as rare as it is 
welcome This book by the Berlin philosopher 
Reichenbach, well known to mathematical physi- 
cists by his writings on relativity, is unique and 
should be in the library of everyone interested in 
geometry and relativity in their philosophical as 
well as mathematical and physical aspects, fully 
deserving a place beside the standard treatises of 
Bertrand Russell and Whitehead It is divided 
into three sections, the first on space (120 pages), the 
second on time (45 pages), and the third on space 
time (155 pages), whilst there is an appendix (42 
pages) on Weyl’s extension of Kiemanman geometry 
and the geometrical interpretation of electnoity, 
which forms the basis of a recent paper by the same 
author on Einstein’s new field theory of gravita 
tion and electnoity In the bnef space available 
here it is impossible to do full justice to the author’s 
argument, but the following summary may be 
useful as an indication of the character and scope 
of this very important work 
In the first section the argument proceeds as 
follows there is no pure intuition a pnon , all 
intuition is determined by past expenence Non- 
Euclidean geometry is just as intuitive as Euclidean, 
but one must not expect to be able to imagine 
non Euclidean geometry by means of Euohdean 
elements Expenence decides whioh geometry is 
valid in actual space, but the decision presupposes 
an arbitrary correspondence definition ( Zuord - 
nung»defin%t%on), whioh defines the unit of length 
in a given place and permits of a definition of 
congruence of lengths in different plaoes by means 
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of transportable rigid measuring rods Any geo- 
metry may be made to agree with the behaviour 
of actual measuring rods by postulating suitable 
universal forces, so that the deviations from the 
selected geometry are made to depend on universal 
deformations of the measuring rods 
In the seoond section the author develops rather 
novel views Whilst recognising the fruitfulness 
of the mathematical conception of spaoe and tune 
as a fourfold, he emphasises the point that thereby 
time does not lose its special character and become 
a fourth space dimension The comparison of 
times, like that of lengths, depends on an arbitrary 
correspondence definition .which defines simultaneity 
of events occurring in different places Order m time 
is determined by the law of causality, for the effect 
is later than the cause, and we can distinguish the 
cause from the effeot, because small variations m 
the former produce small variations m the latter, 
whilst the converse is not true The comparison 
of time-orders m different places depends upon the 
propagation of signals, and expenenoe shows that 
the greatest signal velocity is that of light and is 
finite, so that to every instant of time at a given 
place there corresponds a finite interval of time at 
a second plaoe, in whioh no instant can be con- 
nected with the first by a to-and-fro signal Henoe 
the given instant at the first plaoe may be defined 
as simultaneous with any one instant of the 
corresponding time interval at the Becond plaoe 
In the third section the author first discusses 
space-time manifolds free from gravitation, point- 
ing out that comparison of lengths in relative 
motion to one another requires a new correspond- 
ence definition, whioh defines the length of a moving 
segment as the distance between simultaneous poei 
turns of its two endpoints Experience shows that 
material structures, like measuring rods and clocks, 
conform to the relativistic and not to the classical 
light geometry, so that they measure ‘ intervals ’ , not 
spaces and times Passing on to manifolds with 
gravitation, the author gives the history of the 
idea of the relativity of motion from Leibnu to 
Einstein, pointing out that the very idea of motion 
is meaningless without a correspondence definition 
of rest the relative motion of the earth and fixed 
stars is itself not an absolute fact, but only relative 
to systems of oo-ordinatee realisable by means of 
rigid bodies He then analyses m turn Einstein’s 
principle of equivalence and its hypothetical 
character, his oonoept of gravitation and its oo- 
variance, and his treatment of the rotation problem 
and idea that every system of oo-ordinates re- 
quires its own gravitational field and points out the 
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failure of some of the critics to reahse that the 
relation of cause and effect is invariant, not co- 
van ant This analysis of the space time properties 
of gravitational fields leads the author to the im- 
portant conclusion that the combined space time 
order is the order scheme of causal sequences and 
expresses the causal structure of the world 

The final discussion of the general properties of 
space and time begins with the ohar alternation 
of time as that dimension of the space time menu- 
fold which determines the direction of the world 
lmes of things distinguished by the preservation of 
them identity, which direction is also that of the 
causal sequences Then follows a discussion of the 
number of dimensions of the space-time manifold, 
ending with the conclusion that the assertion that 
physical space has three dimensions is on a par 
with the assertion that matter exists in three 
states of aggregation it describee a fundamental 
fact of the objective world, for which no explana- 
tion has yet been found Finally, the author 
declares that the reality of apace and time follows 
inevitably from his analysis of the problem 

The appendix begins with the reminder that 
Riemanman space presupposes congruence deflm 
tions realisable by means of rigid measuring rods 
and clocks, whioh can be displaced along different 
paths without violating their properties of con- 
gruence If, however, two measuring rods, con- 
gruent at the same place and time, oease to be 
congruent after displacement to another plaoe by 
different paths, some displacement law is needed 
to determine the changes of length and direction 
due to displacement This can be supphed by the 
postulate that a certain vector at one point after 
displacement can be identified with a seoond given 
vector at another point — this correspondence de- 
fines a displacement process and determines a 
displacement space ( V erschttbungsraum ) , just as 
the usual congruence definition determines the 
‘ metric space ’ 

In order that the two definitions may lead to 
mutually consistent results, certain conditions 
must be imposed we may demand that the dis- 
placement law shall have a oertain symmetry and 
thus derive Riemanman space from the most 
general metrio spaoe, or that the displacement of 
lengths shall be mtegrable, that is, independent of 
the path, and thus derive a general Einstein’s 
spaoe, or we may impose both conditions and thus 
derive Euohdean spaoe The displacement pro- 
oess can be realised by means of rigid measuring 
rods and olooks, and then it determines a length 
displacement and a gravitational field , or it can 
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be realised by means of an electrically charged 
mass partiole, and then it determines a directional 
displacement and an electromagnetic field But 
whilst the geometrical interpretation of gravitation 
given by the length displacement has led to an 
increase of physical knowledge in the shape of 
Einstein’s theory of gravitation, the geometrical 
interpretation of electricity given by the direc 
tional displacement has not led as yet to any 
advance in the physical theory of eleotnoity 


Geophysics 

Handbuch der Expenmentalphysik Herausgegeben 
von W Wien und F Harms Unter Mit 
arbeit von H Lenz Band 25 (}mphy»\k Tell 
1 Unter der Redaktion von G Angonheister 
Pp xiv + 699 (Leipzig Akademiacho Verlags 
gesollschaft m b H , 1928 ) n p 
EOPHYSICS, like astronomy, is advanced 
* jointly by observation and theoretical die 
cuseion, and direct experimental illustration of its 
phenomena is rarely possible The inclusion of this 
book in a ‘ handbook ’ of experimental physics is 
therefore slightly anomalous, but the volume is none 
the less welcome Geophysics is of immense scope, 
because a wide variety of physical properties have 
to be examined as regards their distribution over 
the globe, and in many cases also as regards their 
variations over long periods of years Observa 
tion is the primary necessity, but devotion to this 
duty creates difficulty owmg to the volume of the 
data accumulated The next task, scarcely less 
important, is to distil the essential facts from this 
vast material — a laborious process, involving the 
systematic comparison of data from many stations 
and, m some oases, heavy computations upon long 
series of observations to investigate periodic and 
other changes The third and, in general, most 
difficult task is to bring the phenomena thus eluci 
dated into relation with general physics , many 
hypotheses may have to be exam mod, sometimes 
requiring extensive mathematical developments and 
the extrapolation of laboratory results to extreme 
conditions of temperature or pressure Frequently, 
the hypotheses prove totally at fault as regards 
order of magnitude, while in other cases judgment 
must be held in suspense because some of the 
factors involved are hot yet capable %f measure 
ment 

Owing to these difficulties, geophysics makes 
slow progress, but, as m general physios, the 
discovery of new fields of observation, and the ad 
vanee of instrumental technique, are throwing light 
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from new directions upon obscure problems, though 
also disclosing new mysteries for solution A 
worker in any special branch of geophysics must, 
therefore, keep acquainted with the progress made 
m other branches, as well as with general physios 
Unfortunately, there is a dearth of books summans 
mg geophysical know ledge, and the present v olume 
is a useful supplement to those that exist 

This \ olume is only the first part of the geophysi 
cal section of the ‘ handbook ’ (os the senes of moro 
than twenty five bulky tomes is curioush called) , 
since no indication is given of tho contents of the 
further parts, it is impossible to judge the balance 
of the work, or the extent to which the ground will 
be covered This first part is devoted mamlv to 
the atmosphere, with the partial exception of the 
last section, on terrestrial magnetism, which may 
be intended to achieve tho transition from dizzy 
heights to solid earth” The first quarter (165 
pages) of the book, by A Defant, deals with the 
general dynamics and statics of the atmosphere, 
apart from its tidal and thermal oscillations — an 
interesting but little known chapter of geophysics, 
of which an excellent account (48 pages) is given 
by .1 Bartels W Milch summarises the optics of 
the atmosphere (44 pages), and H Benndorf tho 
ole< tneui phenomena (128 pages) apart from the 
aurora, which is described by L Vegard (94 pages), 
and the penetrating radiation (K Biittner, 48 pages) 
Terrestrial magnetism (158 pages) is dealt with by 
G Angonheister and .) Bartels The book eon 
eludes with good indexes of subjects and authors 

Owing to tho small scale of the book m relation 
to the wide scope of the subject, the treatment is 
necessarily brief and general Its value must be 
judged by the extent to which it indicates the mam 
outlines, results and problems of each section, and 
by the guidanco to the literature which is afforded 
for those readers who wish to follow up any question 
in detail In the latter respect the book is some 
what unequal, as is natural in a collectiv e work , 
in some sections the references are earned up to 
1927 or even 1928, the year of publication, w hile in 
others there are few so late as 1926, though much 
of importance has since appeared , a rather long 
interval seems to have elapsed between the prepara 
tion of some of the sections and the publication of 
the book 

The general treatment is good, notably so in 
some sections, and the book is well illustrated 
Where controversial or uncertain points are touched 
on, the position is usually explained with proper re- 
serve Vegard’s article on auroras is the least 
satisfactory in this respect, since it unduly stresses 
trl 
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his own theory of the auroral spectrum and the 
upper atmosphere In an addendum inserted dur- 
ing proof correction, MoLennan s identification of 
the green auroral line as due to oxygen is admitted, 
but the remainder of Vegard s theory, postulating 
an atmoephore above 90 km , composed of frozen 
nitrogen crystals upheld electrostatically, is mam 
tamed The aurora is still very mysterious but 
there are probably few physicists who would accept 
this solution 

The conditions m the upper atmosphere are 
touched on m several sections of the book Defant 
and Benndorf seem to favour the view that hydrogen 
is the main constituent above 100 km , though to 
the reviewer the balance of evidence seems opposed 
to this conclusion Onp 3, Wegener’s hypothetical 
substance geocoromum is mentioned surely this 
speculation might by now have been allowed to 
lapse into oblivion, being, as it is, totally at variance 
with modem atomio physics and the evidence of the 
mass spectrograph The work of Lmdemann and 
Dobson on the upper air temperature is only briefly 
mentioned, though their conclusions now seem 
fairly established by confirmatory evidence drawn 
from the abnormal propagation of sound to great 
distances, and from the absorption of solar radia 
tion by ozone But while in a few respects some 
parts of the book fall short of the thoroughness 
commonly attributed to German works of refer- 
ence, it would be wrong to magnify minor faults in 
a work which as a whole has solid merits and can 
be recommended as a good general account of the 
subjeots falling within its scope 


Spencer’s “Sociology” 

Descriptive Sociology or Groups of Sociological 
Facts, Classified and Arranged By Herbert 
Spencer Hellenistic Greeks Compiled and Ab 
stracted upon the Plan organised by Herbert 
Spencer, by the late Sir J P Mahaffy and Prof 
W A Goligher (Completed by Prof W A 
Gobgher ) Issued by Mr Spencer’s Trustees 
PP vi + 94 (London Williams and Norgate, 
Ltd , 1028 ) 63s net 

“ A LARGE book,” said a Hellenistic Greek, “ is 
-A- a large evil ” What are we to say of one the 
dimensions of which are nineteen and a half inches 
by twelve and a half ? It will go into no ordinary 
shelf , it is awkward at best to handle , the tops of 
the three parallel columns of small print which fill 
frf&jfege are most inconveniently remote to the 
mydgUb The physical difficulties of the format are 
doubtless imposed by Spenoer’s belief, whioh I do 
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not personally share, m the utility of an elaborate 
chart of tabulated conclusions The book m shape 
and substance is drawn up aooording to Spenoer’s 
plan and, regarded as a monument in piam memo 
nam, it is well and truly constructed 

It would of course be easy, as in all compilations 
of this scale, to make reviewer’s points A few 
accents have gone wrong , there are some misprints , 
the bibliography does not, as the preface suggests, 
mention all the works from which quotation is made 
In the illustrative passages taken from ancient 
authors it might be held that for the last poriod too 
exclusive reliance has been placed upon Lucian and 
Plutarch Some of the modems who are cited 
might be thought a little old fashioned Did not 
Rostovtzeff s book appear in time for inclusion 
among writers on the Imperial period, and why 
should references be given to the second edition of 
Dittenberger’s ‘ Sylloge ”, the numbering of which 
has been superseded by the third ? Again, one 
might catch some little point for example, the 
belief that Prof Goligher shares with Rohde that 
oriental influence had something to do with the 
total veibng of women at Tarsus The gloss be 
comes unnecessary when it is realised that what we 
may call seventy m veiling vaned in different 
Greek States and that the Theban women, for 
example, in European Greece wore veils which per 
mitted nothing but the eyes to be seen 

These are, however, small and some of them dis 
putable matters No one who has a professional 
interest in anoient history will refuse his meed of 
admiration for tho wide knowledge, industry, and 
patience which Prof Goligher has expended on his 
task At that we might leave it, were we not bound 
to ask whether the result justifies the very consider 
able labour which has gone to its achievement Re 
garded as a memorial to Herbert Spenoer the book 
might earn a favourable verdict, but regarded as a 
useful contribution to ancient history the answer 
must be less confident Clearly, it is not intended 
for cursive reading and will not fall easily into the 
category of a scholarly presentation of the subjeot 
to the general public Of works for the specialist 
reader there are three useful kinds either we ex 
peot them to contain new matter of fact or theory 
which is the result of original research , or, secondly, 
we look for the presentation of known facts m a new 
light , or, thirdly, we are grateful for a handy and 
oomplete compilation of facts already known It 
is m the last category that the book must claim to 
stand, and here it must be confessed that it is vastly 
inferior in content as well as in convenience of 
format to the great dictionaries with which the 
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classical student of to day is so well supplied 
From them information more detailed and more 
oomplete can be obtained with greater ease and, it 
may be added, a more structural knowledge of the 
problems connected with the interpretation of the 
evidence W R H 


Preston’s “Heat” 

The Theory of Heat By Prof Thomas Preston 
Fourth edition, edited by J Rogerson Cotter 
Pp xix + 836 (London Macmillan and Co , 
Ltd , 1929 ) 25s net 

T O publish a fourth edition of a scientific work 
thirty five years after the appearance of the 
first edition is a high tribute to the author, partieu 
larly when, as in this instance, no very funda 
mental change has been made m the scheme of the 
book It is the more notable in experimental 
science, since Preston could write in 1894 that 
“ It is but a short time since the pursuit of expen 
mental research was regarded merely as a matter 
of individual curiosity ” 

Whilst it is not easy to single out any one specific 
reason for the active survival of “ The Theory of 
Heat”, there seem to be in it several outstanding 
foatures which have combined to contribute to its 
continued usefulness The most essential of these 
is undoubtedly Preston’s singularly clear and 
accurate style One wishes, in fact, that the first 
chapter, with its admirable general introduction to 
the subject, the seventh, on conduction, and the 
following one on thermodynamics — which is per 
haps the best elementary account that has been 
written, and of which Preston is said to have been 
justifiably proud — oould be obtained separately for 
examination purposes by students who have no use 
for the whole volume Another reason is in the 
time at which Preston wrote The epoch making 
work of the end of the century on the electron had 
still to be done, and there can sometimes be sensed in 
contemporary writings the feeling that the apparent 
limitations of the scientific horizon were real 
Preston, whether or not he subscribed to this 
view, can scarcely fail to have been aware of it — 
he took the precaution of pointing out that “ any 
theory, however plausible, may ultimately become 
untenable ” — and he could thus write with greater 
confidence than if he had started a few yean later, 
when he had become interested m the new physios, 
and was himself engaged m research on the Zeeman 
effect. It must also be remembered that he was 
dealing not only with a subject that appeared to be 
sound theoretically, but aiso that even then he 
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had to describe experiments that aimed at, and 
often attained, considerable precision Again, 
Preston states that he was attempting “ to treat 
the science of heat in a comprehensive manner”, 
and not “to meet the requirements of some par 
ticular class of persons preparing for examinations 
or engaged in practical pursuits ”, an ideal which is 
also realised m Tyndall’s earlier “ Heat a Mode of 
Motion” and Kayser’s original pygmy “Lehrbuch 
der Spektralanalyse ” of 1883 
Mr Cotter’s revision of the third edition of 
Preston’s book is chiefiy on the experimental side 
The square brackets which had previously marked 
off paragraphs which were not parts of Preston’s 
own contribution have been removed Several 
condensations and omissions have been made, 
notably in the description of experiments and in 
discussions of disputed points which have now lost 
their interest In their places are accounts of some 
more modem investigations, which have been 
chosen with discrimination — for example, Stock’s 
realisation of Kelvin’s proposed vapour pressure 
thermometers, and Horcus and Laby’s determma 
tion of Joule’s equivalent — and there are several 
new references to quantum theory at the appro 
pnato places m the text The book is naturally 
still far from complete, but it was never intended 
to be a dictionary of the subject Mr Cotter’s 
task has rather been to retain the spirit and scope 
of the edition of 1894, but at the same time to make 
some necessary alterations m parts that were 
obviously out of date, and in this he has been 
entirely successful K G E 

Our Bookshelf 

Ankitung zur chemxschen Qeateinmnalyae Von 
Prof Dr J Jakob (Sammlung nalurunssen 
achaftivcher Praktika, Band 15 ) Pp vu + 81 
(Berlin Gebrilder Bomtraeger, 1928 ) 7 gold 
marks 

The lack of a short but comprehensive work deal- 
ing with rock analyses has inspired Prof Jakob to 
produce this book, whioh is intended primarily for 
the use of students in the laboratory It may be 
placed in the hands of a beginner possessing a 
sound knowledge of general chemistry, and will 
enable him to carry out a complete analysis 

The author makes a distinction between rook and 
mineral analyses, each calling for a different method 
of treatment In a mineral analysis the object is 
to attain the most accurate result possible, inde 
pendent of tune , with a rook analysis, on the other 
hand, it is to produoe in the shortest possible time 
a sufficiently accurate result to represent the speci- 
men Any two independent analyses carried opt 
on the same powder show points of divergence, and 
this is even greater in the case of two portions of 
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the same rock, hence great accuracy of method is 
not practical and does not justify the time neces- 
sary At the same time, however, Prof Jakob con 
Biders that analyses should be more accurate than 
many quoted m the literature 
Directions are given for the preparation of the 
sample, fineness of grinding, etc , depending on the 
presence or absence of certain minerals and also 
on the determination to be earned out The mam 
part of the book deals with the determination of 
the various oxides, a useful feature of this section 
being the incorporation of all explanations of pro 
cesses in the form of footnotes, leaving the text 
free from interruptions All analyses must be 
earned out only after microscopic examination, 
which serves as a qualitative examination this is 
most important, as the method used for the estima 
tion of the sesquioxides TiO* and MnO depends 
on the quantity of the oxide present The con 
eluding section deals with rock analyses in general 
in which the author discusses the characters of 
ood and bad analyses finally he includes a 
escnption of the calculation of an analysis into 
Niggh values 

Vestiges of Pre Metric Weights and Measures per 
sisting tn Metric System Europe, 1926-1927 By 
Prof Arthur E Kennelly Pp xiu + 189 (New 
York The Macmillan Co , 1928 ) 2 50 dollars 
As the metric system of weights and measures has 
now been exclusively adopted by nearly every 
European country, it is of some interest in connexion 
with proposals for its adoption by other countries 
to ascertain if possible to what extent its impost 
tion upon the various peoples has hitherto proved 
effective The most obvious means of obtaining 
information on this matter would appear to be the 
study of the periodical reports and other publics 
tions of the respective Weights and Measures 
Departments Disdaining, no doubt, such arm 
chair methods, Prof Kennelly set himself the task 
of collecting evidence as to the persistence of pre 
metric vestiges by personal observation and inquiry 
in all the principal countries concerned This he 
accomplished under the auspices of the Bureau of 
International Research, during a sabbatical leave of 
absence granted him by Harvard University from 
July 1926 until September 1927 

That the arduous but well ordered programme 
of the author was earned out with scientific zeal 
and discnmmation is abundantly apparent , that 
offioial statements are often susceptible to enlighten- 
ing amplification from other sources is demonstrated 
by a comparison of some of the letters received from 
officials and laymen, respectively, m the same 
looality But the net result arrived at, namely, 
that where pre metric terms persist they have 
practically always been ' metncised ’ or ‘ sub- 
metnouea ' in actual use, does not di Ser remarkably 
from the probable conclusions of any person whose 
pursuits entail frequent contact with administrative 
publications on weights and measures Neverthe- 
less, this is a valuable work of reference with regard 
to the old units, their names, equivalents, and 
dutnbntion W H M 

No 3107, Vol 123] 


Avtolycus or the Future for Miscreant Youth By 
Dr R G Gordon (To day and To morrow 
Senes ) Pp 94 (London Kegan Paul and 
Co , Ltd New York E P Dutton and Co , 
1928 ) 2s 6d net 

Anyone who has acquainted himself with Dr R 
G Gordon’s larger works on “ Personality ” and 
“ The Neurotic Personality ’ will acknowledge the 
a pnon likelihood of hja writing a useful and 
authoritative pamphlet on juvenile delinquency, 
including the way in which society itself doeB much 
to produce its quota of pickers up of unoonsulered 
trines He quotes Samuel Butler to the effect that 
m Erewhon ” a man who catches a disorder is 
punished v, here&a a thief or a nek burner is sent 
to a hospital , and the burden of his argument is 
that Butler s paradox is not so violent as it seems 
at first sight We puniBh the child who marks the 
wall paper instead of giving him materials for 
the proper exercise of his artistic prowess we 
punish the boy who plays football in the street, 
instead of providing him with a playing field and 
we assume that a girl who has been rescued from 
a life of infamy is best dealt with by being pitch 
forked into domestic service or into a public 
laundry Dr Gordon gives a simple and eminently 
readable account of the social educational psycho 
logical and medical factors involved m the treat 
ment of miscreant youth and he makes a case for 
the calmly scientific instead of the emotional and 
half revengeful methods which at present hold the 
field 

The Irog an Introduction to Anatomy Histology, 
and Embryology By the late Prof A Milnes 
Marshall Edited by H G Newth (Mao 
millan s Manuals for Students ) Twelfth edition 
Pp x + 182 (London Macmillan and Co Ltd , 
1928) 6s 

Mb Newth has left this work which had not been 
revised since 1912, in its well known form, but has 
made a number of useful alterations He has 
introduced into the section on technique notes on 
the use of methylene blue, eosin, and formalin, and 
has improved the instructions on section cutting 
The suggestion that the female frog should be 
dissected in saline solution to prevent the great 
swelling of the contents of the oviducts, the in 
structions for making and staining a blood smear, 
and for the preparation of the frog’s bladder to 
show unstnped muscle, are helpful, and the dorsal 
dissection of the abdominal region of the frog, for 
which brief directions are given affords the student 
a view of the relations of certain blood vessels and 
organs from another aspect, and is useful as a 
revision exercise The description of the section 
of the retina, of the fertilisation and early develop- 
ment of the frog’s egg, and of mitosis and meiosis, 
have been araendedTbut here and there the editor 
has earned over from the old edition words not 
consistent with his present description , for 
example, the use of the term ‘ egg ' on p 116 The 
terms epiblast, etc , might now be replaced by 
ectoderm, etc On p 55 the brief note on the 
second row of tarsal bones has been omitted 
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Letters to the Editor 

[The Editor dote not hold himself responsible for 
opinions expressed by hxs correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Paleolithic Man In Ireland 

No one ever questioned the possibility that traces 
of paleolithic man might one day be found in Ireland, 
in spite of the negative results of excavations, chiefly 
in caves, carried out over many years by the Royal 
Irish Academy and the Royal Dublin Society From 
time to time individuals have announced their dis 
covery of palaeolithic implements, but in every case 
such reports were open to the gravest scientific 
objection It is therefore with very special pleasure 
that we welcome the news contained in the accom 
panying statement, that the disoovery has at last 
been made 

The work wluoh has thus been crowned with sue 
cess was carried out last August, by a party of the 
Bristol Speleological Society, under the leadership of 
Mr E K Tratman It was financed by the Royal 
Irish Aoademy, and some members of that body made 
the local arrangements and collaborated in the 
excavation , but the credit of the discovery is due to 
Mr Tratman and his colleagues 

A short time ago we found ourselves constrained to 
adopt a position adverse to a discovery of alleged 
paltoohthio implements on the west coast of Ireland 
We have never seen any reason to change our views 
on this matter everything that has been written 
about it, and every visit which we have paid to the 
site, have only confirmed us in our opinion Every 
possible explanation has been sought for our attitude, 
except the simple and obvious one that we did not, 
and do not, consider the ‘ discovery ’ in question to 
be more worthy of scientific acceptance than any of 
its not infrequent predecessors of the same type 
We have been accused of upholding preconceived 
prejudices in the face of evidence We have been 
accused of the yet more unworthy motives of personal 
or national jealousy We are therefore the more 
happy in being able to express our complete accept 
anoe of the discovery here announced, and our full 
appreciation of its importance 

J Kaye Chajilesworth 
A W Stelfox 
R A S Macalister 
R Lloyd Praeoer 


Excavations at Kilgreany Cave, near 
Dungabvan, Co Waterford, 1928 

In the summer of 1928 excavations were carried out 
at this oave under the auspioes of a joint committee, 
consisting of members of the Royal Irish Academy 
and the Speleological Sooiety of the University of 
Bristol The work was earned out personally by the 
members of the oommittee, assisted Dy students from 
Trinity College, Dublin, and the University of Bristol 

The excavations gave the following stratification, 
outside the present cavetnouth 

1 Quarry debris from the roof of the former outer 
chamber of the oave, 0 2 ft 

2 Hearth number 1, of late Bronze to early Iron 
Age date, 2 4 ft 

3 A layer of brown earth and stones, with but few 

finds 

4 Hearth number 2 Part of a polished stone axe 
came from this, suggesting a verv late Neolithic to 

No 3107, Vol. 123] 


early Bronze Age date A number of human skeletons, 
very fragmentary, came from this level, 4 ft 4 ft 0 in 
5 A stalagmite floor, divided into an upper 
tufaoeous portion and a lower crystalline part These 
were separated by a third hearth The crystalline 
stalagmite was barren of remains, 4 ft 0 in 9 ft 
0 A layer of loosely piled stones of unknown depth, 
but reaching to a depth of 12 ft from the original 
surface No remains from this layer 

The surfaco of layer 5 was intact, all over the area 
m wluch it was exposed Before the task of excavat 
mg it was begun, special care was taken to ensure that 
all the upper deposits had been removed 

Leaning against a projecting piece of the wall of 
the cave, and originally held in position there by a pile 
of stones (which had become completely embedded 
m the stalagmite as this material accumulated ), was a 
human skeleton in a semi crouched position, with the 
left side against the cave wall As the limbs of the 
skeleton were traced down, through the stalagmite, 
to the level of the tlurd hoarth, and as there was 
absolutely no evidence of there ever having been any 
disturbance of the stalagmite by a burial inserted 
from above, it is obvious that the skeleton represents 
a deliberate bunal from the level of the third hearth , 
a fact of first class importance from the archeological 
and anthropological points of view and one also 
that has important bearing on some of the geological 
problems of tho late Pleistocene period 

The fauna yielded by the tufaceous part of the 
stalagmite was as follows wild hoar, Irish giant 
deer (or ‘Irish oik '), reindeer, brown bear, wolf, fox, 
cat, stoat, hare, field mouse, Arotio lemming, birds, and 
land molluscs This is a very typical Late Pleisto 
cenc fauna 

The presence of the skeleton, and the third hearth 
actually at tho base of the deposit yielding this fauna, 
is conclusive proof of the presence of man m the south 
of Ireland in Late Pleistocene times It is unfortunate 
that as yet no implements have been recovered, so 
that we cannot >ot place this Late Pleistocene man in 
his correct division of the Upper Palaeolithic cultures 
A full illustrated account of this disoovery will be 
published in the next issue of the Proceedings of the 
Bristol Spelseologioal Society , now in course of prepara 
tion E K Tratman 


Selection Rules in the Raman Effect 

Recent experimental work by McLennan (Nature, 
Feb 2, 1929) on liquids and by myself (Pro c Nat 
Acad Set March 1929) on gases has shown definitely 
that transitions between vibrational levels of a non 
polar molecule such as nitrogen, oxygon, or hydrogen 
take place in the Raman effect I have pointed out 
that this, far from being inconsistent with the well 
known selection rules, is exactly what we should 
expect to happen from the quantum mechanical 
theory of dispersion 

The selection rule which works in the Raman effect 
can be stated as follows m order that a shift corre 
sponding to the transition i — y k may be observed, 
it is necessary that both states i and k combine at 
least with a third state l , the Raman scattering 
becoming particularly intenso when the energy hr of 
the impinging quantum is near to E t - E, If 
E, - E, — hr, we have fluore sconce instead of a Raman 
effeot 

The latest results I have obtained on gases, with an 
unproved apparatus, seem to fit very well with this 
theoretical sohome 1 will give here a brief account 
of them 

I have extended the investigation in the ultra violet, 
using the line X2530 of mercury, sinoe the intensity of 



758 


NATURE 


[May 18, 1929 


the scattered radiation increases very rapidly with 
the frequency of the exoiting light This proved very 
successful, the intensity of the Raman lines scattered 
in gases being sufficient to record them m a large 
quartz Hilger spectrograph with a 60 hours’ exposure 
In this way a considerable improvement m resolution 
has been achieved as compared with the apparatus 
previously used for the visible region An iron arc 
spectrum has been used as a standard, and under 
favourable conditions Raman lines have been 
measured with an accuracy of a frequency unit or 
better The dispersion in the X2636 region was 131 
frequency units per millimetre 

The most interesting feature of Raman spectra 
excited under these conditions in oxygen and nitrogen 
is the appearance on both sides of the line \2fi36 of 
a number of equally spaoed lines, evidently due to 
rotational transitions Four or five of them oan be 
measured fairly well 

Now let us see what we should expeot the rotational 
Raman speotrum of suoh a molecule to be like 
Consider first the case of oxygen Here the electronic 
bands to which the existence of rotational (and 
vibrational) Raman transitions is duo (in the meaning 
that the upper levels of these electronic transitions 
play the rdle of the l state of the above stated selection 
rule) are essentially the bands of the Schumann Runge 
system, a *S — y*S transition These consist only 
of a P and an It form branoh, the lower (normal) 
electronic state possessing only odd, and the upper 
only even rotational states Now consider a molecule 
in the lowest electronic state, and in the mth rotational 
state (to- 1, 3, 5 ) This state combines only 

with the m- 1 and m + 1 rotational states of the upper 
electronic level The first of these combines with the 
m and the m - 2 rotational states of the normal 
electronic level, the second with the mand m + 2 So, 
on the whole, the possible Raman transitions from 
the m rotational states to other rotational states are 
m — > m - 2, m — ym, m— >m + 2 The second of 

them mvolves no ohange in energy — that is, gives 
scattered light of unmodified frequency Of the 
other two, we need only consider what happens in 
the transitions involving a degradation in frequency 
(m — y m + 2), the others, of course, giving only anti 
Stokes’s lines symmetrical with respect to the exciting 
line 

At room temperature, the Boltzmann distribution 
gives an appreciable amount of molecules for values 
of m up to ten or fifteen 

Now, we have, for the rotational energy 

so that the Raman shift (in wave numbers) is 
Ar=«(® m+ , - E m )lhc~(4m + 6 )A/8x , c/, 

We should have a pattern of equally spaoed lines, 
the spacing being 8 tunes the constant HISr*cI t Only 
the first line should be spaoed 10 tiroes this constant 
from the exoiting line 

The spacing in oxygen is too small to verify this 
last point, as the first three or four lines on each 
side overlap with the over exposed image of the 
X2536 line But it was possible to measure fairly 
accurately the spacing of the lines This gave the 
result A» — 12 0± 0 5 cm 1 Osaenbruggen finds the 
value A» — 1 1 8 om *, thus agreeing witmn the limits 
of experimental error (W Ossenbrhggen, ZtU J 
Phye , 49, 167 , 1928 R S MulUken, Phy* Sue, 
82 , 186 , 1928) The triplet separation of the normal 
state in oxygen (R S Mulliken, Phyt Rev , 82 , 880 , 
1928) is muoh smaller (2 cm. >), and we do not need 
to take it into amount. 
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With nitrogen I have obtained a muoh better plate, 
on whloh the rotational components could be measured 
within a few tenths of a frequency unit I give in 
the following table the measured frequencies, the 
meaning of the calculated values being explained 
later 


Out Tnuultton 

39604 4 12-)- 10 

39489 1 10-)- 8 

39472 6 8 — y 6 

39466 6 6-)- 4 

39412 6 Exciting line 
39362 6 6-)- 8 

39336 6 8-)- 10 

39320 6 10 — y 12 

39304 4 12— )-14 

39288 4 14— )- 16 


Cite Difference 

30604 6 - 0 2 

39488 6 + 0 6 

39472 6 -0 1 

39466 6 0 

30412 6 

39362 6 0 

39336 6 0 

39320 6 - 0 1 

30304 4 - 0 2 

39288 4 -0 2 


Here the spacing of the lines is 16 0 + 0 1 cm 1 If 
we assume that alternate rotational levels are missing, 
and that the electronic bands effective in the pheno 
menon — in this case the so called X — y o 'S — y 'P 
bands (H Sponer.Proc Not Acad Set ,13, 100, 1927) 
consist only of a P and if branch, we deduce for N t 
in the normal state A/8x*e7 0 «. 2 00 ± 0 01 om l , which 
gives for the moment of inertia 

13 8±0 1 x 10 40 gm cm * 

We have, so far as I know, no data on which to 
cheek this result , but the value seems reasonable 
If we had not assumed alternate levels to be missing, 
we should have found half this value, which is 
evidently too small 

The measurements in this oase cue accurate enough 
to extrapolate the position of the first rotational line 
The calculated values in the table are obtained from 
the formula 

Ara2 00 (4m + 6), m-0,2, 4, 

using for m only even integral numbers As satis 
factory an agreement as this could not be obtained 
with a alight change in the oonatant 2 00 and the use 
of odd values for m 

So, on the whole, this seems to give support to the 
hypothesis that in the normal state of N, only even 
rotational states are present, or, at least, they have 
a higher statistical weight than the odd ones An 
investigation of the structure of the X — ya ultra 
violet bands of N, would show whether tbeee deduo 
tions are correct 

Now, I think we can explain the, at first, rather 
puzzling fact, that the Raman lines corresponding 
to vibrational transitions in N, and 0, (respectively 
2331 om 1 and 1564 cm >) show no rotational 
structure, but, even with the higher dispersion of the 
quartz spectrograph, appear as single lines We have, 
of course, all tne allowed rotational transitions 
(tn—ym+2, m — y m, m — ym-2, for example, m 
O,), but we must consider that each of those involving 
a change in m gives a different line , instead, when m 
is unchanged, the position of the line is nearly mde 
pendent of m, because of the very email ohange m the 
oonatant A/8r*i between the zero and the first vibra 
tional state So the line given by all the transitions 
m—ym has a very high statistical weight, and is 
practically the only one observed 

I have obtained, also, the Raman speotrum of 
gaseous hydrogen. It gives two lines excited by 
X2536, shifted By 583 cm. » and 4159 om 1 respect 
ively These have already been found in liquid 
hydrogen and explained by McLennan 

I will make a last remark concerning the Raman 
speotrum of carbon dioxide In a reoent letter to 
Natum (Feb 9, 1929) I pointed out that the fre 
quency observed in the Raman effect, *— 1284 om 
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ur practically coincident with the difference between 
two frequencies observed in infra red absorption 
Now, I notice that Eucken (Zett f Phys , 87, 714, 
1927), in his theory of the straight line model of the 
carbon dioxide molecule, assumes the existence of 
an 1 inaotive ’ frequency, r— 1274 om l , and the 
validity of the above mentioned relation, at least to 
a first approximation Thus the data on the Raman 
effect give strong support to Euoken s model of the 
oar bon dioxide molecule F Rasetti 

California Institute of Technology, 

Pasadena, California, 

Mar 15 


Floating Mercury on Water 
In a letter m Nature of Mar 16, Mr N K Adam 
describes the floating of small globules of meroury on 
a water surface, even when the latter was considerably 
contaminated He concludes that for equilibrium to 
be possible, the mercury air tension must have been 
reduoed by the order of one or two hundred dynes 
It is not necessary to suppose such a decrease It 
appears that the part played by curvature of the 
surfaces m determining conditions for the equilibrium 
or the spreading of one liquid on another has been 
negleoted Experimentally, we have the observations 
of Burdon (Proc Roy Soc , 38, 2, 164 1926), who 

found that water would spread over the surface of 
a large, clean mercury drop, but that its progress was 
stopped when the curved edge of the drop was reached 
where acceleration ‘ downhill ’ would be expected 
The familiar criterion for spreading is derived 
sometimes from the consideration of the three 
tensions ’ involved and the possibility of construct 
mg a Neumann triangle, but more often from the 
point of view of surface energy Spreading will 
ooour if the advance of the liquid brings about a 
deorease in the total surface energy Let T v T v T lt 
be the tensions involved, and let the increase in area 
when tho liquid 1 advances a small distance A to B 
be S (Fig la) The increase in energy is then 
+ and the decrease is T,6 Then for 

spreading, T t S > T, S + T t , S — 


> T, + Ti , 


(1) 


But suppose now that the surface of the lower liquid 
2 is curved, as in Fig 16 Here the decrease m energy 




is still T t S, but the increase is now T X S +T, t S 
— where S , the increase in area of the liquid air 
surface of 1 is not neceatanly equal to & Then the 
condition for spreading becomes 


> T lt + T % -£ 


( 2 ) 

If 8 is greater than S, it is quite possible that even 
if oondition (1) is fulfilled, that is, spreading occurs 
on a plane surfaoe, (2) is not , spreading is stopped 
by the ourvature 

Using the figures given Vjy Mr N K Adam for the 
unoontaminated liq uids , spreading would be stopped 
if the ratio 8' IS were greater than 14 1, so- that 
spreading may have been stopped by the ourvature 
(0 6 mm, diameter) without the considerable lowering 
of th© tension stated 

Yet for the curved surface as for the plane, the 
oondition that the Neumann tn angle cannot be drawn 
is stiff (I), and from the point of view of the equilibrium 
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of tangential foroes at the interfaces, it is difficult 
to see how curvature can enter into the problem 
It seems to me that this is another indication of 
the many that the conception of three tangential 
forces at a point — and of Neumanns triangle— is 
wholly inadequate to represent the foroes involved 
in oapillary phenomena 
It may be noted that in 
Coghill s work on lenses 
of oil floating in water 
( Tech Paper 262, Bureau 
of Mines, Washington 
1923) the measured inter 
facial angles did notagree 
with those calculated 
from the Neumann tn 

ft must liave been often remarked that in the case 
of a liquid in contact with a solid for example, the 
three tensions alone are to any student of elementary 
mechanics not in equilibrium though few text books 
mention that other forces have been omitted^ or 
explain what these forces are If the tensions do 
not give an adequate representation here, why can 
we assume that they arc sufficient m other problems I 
Theoretically unsound, tho Neumann triangle has no 
experimental usefulness — and the spreading oo 
efficient used by Hardy and Harkins is bnuted in 
its application to plane surfaces ^ ^ ^ Burton 

University of Toronto 
Apnl 6 



In a letter appearing in Nature for Mar 16, 
V{r N K Adam desenbt s floating mercury droplets 
Phase droplets are minute (0 6 mm in diameter), and 
Hr Adam evidently regards them as fluid throughout 
mpportod by tho surface tension of tho water 
In a letter to Nature for July 2 1903, p 199, I 
iesenbed the production of meroury bubbles floating 
n water 1 hese might be any size up to 2 cm m 
iiameter and were supported not by surface tension 
but by flotation, as mignt be seen from the fact that 
they floated even when the water film was continuous 
aver them Measurements of the weights of meroury 
forming those bubbles and estimations of the thick 
aesses of their skins were given 

bohool of Botany, 
nr rv.ll„m> T>„hlin. Mar 17 


Hibernation of LuctU* series fa, Mg 

biNCB the hibernation of the Muscidas affords such 
zeneral interest, it is felt that recent observations on 
tins phenomenon as exhibited in the 
Luctlw eencata — the most important entomological 
pest of sheep m North Wales-are worthy ofnote 
It should^ be explained that my interest in the 
hibernation of Lualta eeruxUa arose as a result of a 
survey of Maggot Flies attacking sheep in North 
Wales in 1928, wmch showed that eeruxUa was the only 

#P SnMvw°e^fidunng these observations were taken 
by farmers direct frorninfested sheep When received, 
at almost daily intervals throughout th ® 
were placed in the mseotary in cages containing a piece 
of fresh meat on soil From May 6 until Sept 8,the 
nenod which elapsed between the receipt of the larva 
at*the laboratory and the date of emergence was fairly 
2SS3TS average 21 days fhe majority of 
the larva received on Sept 8 and 10, however, had 
pited by Oct 10 Instead. many rem^ 
quiescent in the soil at the bottom of the cages, while 
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others had entered empty pupa cases Further, it was 
noted that not a single larva of the ten subsequent 
batches — the final batch being reoeived on Oot 27 — 
had pupated 

On Oot 15, 720 such larv® reoeived from various 
sources, were available for hibernation observations 
and were used m the following experiments Six 
earthenware pots, 5 inohes deep, were filled with soil 
and closed above with muslin four represented arable 
conditions, while two had turf placed on top of the soil 
to create a grassland environment One of the grass 
land pots and two of the 1 arable ’ pots were plaoed in 
the laboratory, while the duplicates were sunk in the 
soil out of doors, the runs of the pots being at ground 
level 120 larv® were allowed to drop on to the sur 
face in each of the pots all had burrowed out of sight 
in about 15 minutes A week later larv® were found 
at the bottom of each pot 

Periodic examination of the out of door pots showed 
that the larv® remained thus buned and m a quiescent 
state throughout tho winter , the mean daily tempera 
tures (taken just above the pots) for tho months con 
cemed being Oct , 69 85° F Nov , 61 09° F Dec , 
43 58° F , Jan , 41 77° F Feb , 43 76° F Mar 
52 98° F April, 57 3° F 

On Feb 14, with a minimum temperature of 16° F , 
the soil was completely frozen, yet the quiescent larv® 
when disturbed proved to be viable No activity was 
observed in the pots until the period Mar 20-26 (mean 
daily temperature, 63 86° F ) when it was noticed that 
the larv® were making their way towards tho surface 
They eventually oame to rest at a level approximately 
} in below the surface On April 2 the first pupa was 
found, and by April 10 the majority of the larv® 
had pupated The first fly emerged out of doors on 
April 27 

Observations on the indoor senes gave similar data 
exoept that the flies emerged at an earlier date the 
first being found on Apnl 10 The mean temperature 
throughout the winter was more or less constant at 
51° F (since the last week in March it has risen about 
9°) Ihe humidity was maintained by daily watenng 
of the pots 

The hibernation of Lucdia eertcala has not so 
far as I am aware, formed the special study of a 
previous worker Mention is made in some works of 
the difficulty expenenoed m getting the larv® to 
pupate in the autumn, but there is no suggestion that 
the insect overwinters in the larval Btage Records 
from S Africa and New South Wales show that adults 
have been trapped throughout the yeai while m the 
United States research has indicated that eencata 
overwinters in the larval and pupal stages 

From the observations here mentioned it would 
appear that the normal mode of hibernation of 
LmciIvx sertccUo in North Wales is in the larval stage 
Further while the return of the larv® to the surface 
after overwintering and pnor to pupation obviously 
facilitates emergence, it should be pointed out that 
at this time they are more open to control methods 
than at any other stage after leaving their host 
W Maldwyn Davies, 
(Adviser in Agricultural Zoology) 

University College of North Wales, 

£angor 


Cosmic Radiation And Radioactive Disintegration 
Dn L R Maxwell, in Nature of Deo 29, 1928, 
gives an account of experiments intended to show the 
influence of oosmio rays on the speed of radioactive 
disintegration of polonium According to Perrin, the 
radiation may be regarded as a possible cause of 
radioactive changes The detailed study of oosmio 
No. 3107, Vol 123] 


rays, earned out lately by numerous investigators, 
and the determination of their probable wave 
lengths, oombmed with the ideas of Pemn, lnvolun 
tardy led us to think that the oosmio rays may be the 
real cause of radioactive processes The frequency of 
oosmio rays is of such magnitude that their quanta 
ought to be sufficient to disintegrate the nucleus 

At our request, Mr E Halfin, m June of 1926, per 
formed some experiments with radon analogous to 
those of Dr Maxwell The activity of two nearly 
equal quantities of radon was carefully measured, and 
thus the exaot value for the ratio of the activities of 
two chosen samples was obtained Immediately after, 
one sample was let down to the bottom of the Gulf 
of Finland to a depth of about 20 feet and the other 
sample was left in the laboratory After several days 
the first sample was taken out and the comparison of 
the activities of two samples was repeated in the 
laboratory These experiments have shown that, 
within the limits of possible errors, the speed of 
disintegration of the sample of radon which was kept 
under the water did not appreciably change The 
error of the corresponding measurements in any case 
did not exceed 1 per cent Our experiments with 
radon and Dr Maxwell s experiments with polonium 
show that the cosmio rays do not affect in appreciable 
degree the speed of disintegration of either radon or 
polonium These facts lead us to the conclusion that 
the disintegration of the two elements investigated 
is not at least entirely, due to the action of cosmio 
rays 

It would not be correct though on this ground, to 
deny any influence of the rays on radioactive pro 
cesses As a matter of fact, the total intensity of tho 
cosmic radiation is so small that it is quite possible 
that it affects in some way a very minute number of 
radioaotive atoms and its action cannot be deteoted 
especially in the cases of radioactive atoms of short 

The cosmio rays, furthermore, may perhaps give a 
start to the disintegration process in the radioactive 
family and actually cause the disintegration of the 
first elemont in the family, for example, uranium 
Experiments with this element (observation of the 
growth of activity of uranium X,) might throw some 
light on the last question In this oase the total 
intensity of oosmio rays might be sufficient to account 
for the radioactive process, as the number of atoms 
of uranium which disintegrate in unit time is very 
small N Dobronravov 

P Lukirsky 
V Pavlov 

Leningrad 


The Structure of the CH, Molecule 

In a recent investigation of the ionisation prooesses 
in methane, Hogness and Kvalnes (Phys Rev , 82, 
December 1928), using a mass spectrograph method 
find that at 14 5 volts only CH/ ions are formed, but 
at 15 5 volts two processes occur , either stable CH, + 
ions are formed or unstable CH/ ions which dis 
sociate spontaneously into CH/ ions and neutral 
hydrogen atoms, the probabilities of the prooesses 
occurring being approximately equal over a wide 
range of pressure 

Two models have been proposed for the CH« 
molecule, one having a C* central ion of neon like 
character, the other having a C* + oentral ion, but 
neither of these models will explain the results quoted 
above If the four ohemical bonds in methane con 
sist of pairs of shared electrons, each pair being formed 
by an L eleotron of the carbon atom and a hydrogen 
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electron, then a simple explanation can be given, for 
since there are two 2 t and two 2, electrons in the 
oarbon atom, two of the bonds will differ from the 
other two, that is, two of the pairs of electrons will 
be differently bound from the other two Two 
ionisation potentials would therefore l>e expected 
having approximately equal probabilities of exoitation 
This assumes that the ionisation potential of either 
of the two electrons forming a bond is the same 
That two of the bonds m methane differ from the 
other two is m agreement with Mrs Lonsdale's view 
that the oarbon atom has two different kinds of 
valencies {Phil Mag , 6 , p 433 , 1928), and is also 
supported to some extent by the observation of 
Cabannes and Gauzit ( Jour de Phya , 6, p 182 , 
1925), that methane has a small depolarisation factor, 
an indication of small optica) anisotropy Expert 
mental evidence also tends to show that modols of 
the methane molecule havmg either a (*- or a C 41- 
central ion are incorrect (of T H Ha\olock, Phil 
Mag, 3, p 444, 1927, 4, p 721, 1927) 

<i W Brindley 

Physical Laboratories, 

University of Leeds, 

April 25 

The Constitution of Oxygen 
Dr F W Aston has remarked (Nature, 123, 
488 , Mar 30, 1929) that he finds no positivo ray 
evidence for the existence of isotopes of oxvgen, and 
he states that if O'* exists, as conoludod by (liauque 
and Johnston (Nature, 123, 318 Mar 2, 1929), it 
must be in a proportion loss than 1/1000 of O'* 
Giauque and Johnston based their result on data 
published by Dr Dieke and myself (Proc hi at Acad 
bet , 13, 070, 1927) Further evidence bearing oil 
the question has now been found, confirming the 
existence of 0 1 *, and also the limiting proportion set 
bv Aston From spectrograms made with low solar 
altitude it has been possible to augment the A' band 
of oxygen from 20 lines, as formerly described, to 
73 lines About one half of these belong to the 
alternate system of doublets whioh are to be oxpeoted 
from the unsymmetneal molecule 0'M) 1 *, while the 
rest of the new lines are extension* of the previously 
recognised system of doubtlets The observed post 
tions of the lures of this band agree with those calou 
lated for the isotopic molecule, and the new data 
thus decisively oonflrm the existence of 0 1 * 

Intensities of the isotopio band lines have been 
compared with those of homologous lines in the A 
band by so choosing the lengths of air path as to 
make the two bands appear alike when registered 
with the same spectrograph From the ratio of the 
air paths it was found that the A band is 1260 times 
as intense as the A' band, and, approximately at 
least, this represents the relative abundance of the 
molecules O'M) 1 * and O'M) 1 * More complete dis 
cussion will be found in a forthcoming paper in the 
Proceedings of the National Academy of Sciences 

Harold D Babcock 
Mount Wilson Observatory, 

Pasadena, California, 

Apnl 15 

Selective Absorption by Excited Mercury Vapour 

Our attention has been directed to a papdt Ijy 
M. M Ponte on the selective absorption by excited 
mercury vapour (Oomptes residue, 187, 37 39, July 2, 
198$) giving results of photometric measurement* on 
the prominent lines in the arc spectrum of mercury 
M Ponte refers to a paper by us on the same subject 
(Proo Boy Soc , A, 100, p 149 , 1921), but does not 
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notice a paper by Turner and Compton (Phye Rev , 
25, 000 012 , 1925) He finds that the absorption 
diminishes as the current term number of the line in a 
senes exhibiting absorption increases , a similar result 
has been recorded by Turner and Compton (loc cit ) 
In the latter part of his paper, M Ponte records his 
observation of the reversal of the green lme and six of 
its satellites and of 4358, but not of the two yellow 
lines In this connexion we have to point out that in 
a paper published by us m 1924 (Proc Roy Soc , A, 
105, 520 531), not referred to M Ponte, we have 
dene n bod, among others, expenments proving the 
reversal of tho green lme and all its satellites except 
one, namely, - 0 237, of the lino 4358 and four of its 
satellites, of the two yellow lines, and two of the 
satellites of 6709, namely, + 0 044 and - 0 050 The 
device of using the broadened lines from a high 
pressure source as a background for the formation of 
the reversal lines pioduced by an absorbing column 
at low pleasure suggested by M Ponte has been 
mentioned by us in the same paper M Ponte’s 
method of exciting the absorbing column by main 
tamed high frequency oscillations is of special interest 
E P Metcalfe 
B Venkatesaohar 

< ’entral Colloge 
University of Mysore, 

Bangalore, India, April 3 


Raman Effect In Atomic Hydrogen 
In the paper on the disjiersion of hydrogen like 
atoms published u the Proc Nat Acad of Sci , 14, 
263 (1928), 1 have obtained a solution of tho Schrod 
inger wave equation, for a hydrogen atom m the 
field of radiation of frequency r, of the form 

^ W (ttrvJ ^ e***dUi - e l »*»*u f ] > 

where is the solution of the unperturbed equation, 
wlule Mj and v t are small quantities whioh are funotions 
of co ordinates only 

The Raman effect for atomic hydrogen comes out 
of tins solution naturally If one calculates the 
matrix elements corresponding to components of the 
electric dipole moment, one obtains terms containing 
footers exp 2»»(» - »,)<, exp 2 *■».(>■ + ►,)<, and exp 
2rivjt respectively, whore p l is the frequency of 
absorption lines In addition to the ordinary transi- 
tions, the transitions with a change of azimuthal 
quantum number by ± 2 are uow permitted Details 
of the investigation will be published elsewhere 
Boris Podolsky, 
(National Research Fellow) 
University of California, 

Berkeley, California, 

Apnl 15 

Ozone Absorption during Long Arctic Night. 

A letter from Prof R W Wood on tlus problem 
(Nature, April 27, p 044) calls for some comment 
Prof Wooers contention that my observations of 
ozone absorption in Deoember last (of Nature, Feb. 
9, p 207) are not deoisivo because the atmosphere 
above my station was sunlit at noon, overlooks the 
important fact that thie sunlight had all been filtered 
through the atmosphere, and at grating incidence, such 
ae to have its activating constituents effectively removed 
On account of the orude equipment the results are, 
however, provisional in nature, and this and allied 
problems will therefore be pursued next winter with 
mi unproved telescope 8 Rosseland 

University Observatory, 

Oslo, Apnl 26 

u2 
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Iron Manufacture and Heat Generation 1 

By Prof Hbnby Loris 


fT 'HE date and even the place of the first use of 
J- iron by mankind have never been deter 
mined , it appears to be generally held that iron 
was first produced in workable quantity on the 
southern flanks of the Caucasus, and the date 
assigned is usually somewhere about 3000 B c , 
though for my purpose both the place and the 
exact or even the approximate date aro matters of 
secondary importance My mam object is to in- 
dicate that the history of iron manufacture shows 
it m the light of a consequence of the ever- 
mcreasing power which mankind gradually learnt 
to exercise over the production of heat, and I hope 
to be able to show that the history of iron and the 
history of heat generation have gone hand in hand 
throughout the ages, and that the former has been 
absolutely dependent upon the latter It is certain 
that, before iron came into use, the metallurgy of 
bronze was already highly developed Articles of 
bronze of the Later Bronze Age show that the art 
of bronze founding had already reached a high 
stage of perfection The art of making cored 
castings was undoubtedly known, and it seems 
probable that even the cxre perdue process had been 
invented 

No doubt the simple reduction of metallic iron 
from its ores would have been well within the 
capabilities of these primitive metallurgists, but 
from the simple reduction of the metal to its 
fashioning into any useful form is quite a far step 
Oxide of iron is reducible to the metallic Btate at a 
very low temperature, not exceeding 600° C , but 
the iron so produced is more or less pulverulent and 
useless for all practical purposes To weld it into 



a coherent mass capable of useful application re- 
quire* not only a considerably higher temperature, 
but also for articles of any size a considerable body 
of heat, and this would apply equally to the forging 
of meteono iron The only information that we have 
as to the early means of producing the necessary heat 

t front UwpMMttttel adtato dftttwed to tie Iron and Stool 

No 3107, Vol. 123] 


1 is derived from Egyptian mural paintings All the 
I earlier ones — for example, one from the frescoes of 
Beni Hassan (Fig 1), said to date from about 



2500 b c — show men blowing up a fire beneath a 
crucible by means of mouth blowpipes made of 
reed and tipped with clay, and it is evident that 
with such rudimentary appliances only very small 
pieces of iron could be produced 

The first known representation of any mechanical 
means for producing a blast is from the walls of a 
tomb of the period of Thothmes III , supposed to 
be from about 1500 b c This primitive bellows 
(Fig 2) apparently consists of a flat pot covered 
with skin, in the centre of which is cut a hole that 
can be closed at will by the heel of the operator, 
which thus forms a valve, the skin, when released 
by the heel, being pulled up by a cord in the 
worker’s hand It is interesting to note that this 
identical type of bellows is still used m India by 
certain tribes for the purpose of iron manufacture, 
the only improvement in more than 3000 years 
being the use of a couple of light bamboos which act 
as springs to pull up tne hide cover A photograph 
of a native lad working these bellows, (Fig 3), 
taken a few years ago by the late Mr Seymour 
Wood, shows the method , moreover, these bellows 
have been figured in full detail by Dt John Percy 
in his classical work on the “ Metallurgy of Iron 
and Steel ” 

The position at a tolerably reliable date oan be 
well estimated from the British Museum excava- 
tions at Dierabis on the Euphrates (the Char- 
oherqish of Biblical times) , as recorded in Biblical 
writings, this plaoe was attacked and captured by 
Nabuchadnosor, King of the Babylonians, in 604 
B o The finds consisted of broken swords and 
spear -heads, all of bronze, and of numerous 
arrow-heads, both of bronze and of iron ; there 
was also found a beautifully finished bronze mould 
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for OMting the bronze arrow heads, and it is par 
ticularly noteworthy that these bronze arrow heads 
are far superior in execution and finish to the iron 
ones — the iron ones being all tanged, whilst most 
of the bronze arrow heads are socketed 

It is therefore evident that at this date, even in 
the centre of the highest civilisation of the time, 
skill m working iron had not reached anything like 
so high a level as that of the bronze worker , the 
finds are, of oourse, not conclusive evidence that no 
larger weapons of iron were in use at the time, but I 
think that the conclusion may fairly be drawn that 
they must have been far scarcer than the bronze 
weapons, and that the difficulty of working even J 
moderately large pieces of iron had by no means J 
been fully overcome, and that whilst small articles I 
of iron could be made readily 


it will be remembered that Homer certainly wrote 
before 800 b c 

It oould, however, not have been very long after 
the beginning of our era before, with the employ 
ment of larger furnaeos and, therefore, the pro 
duction of a greater body of heat, a true steel was 
produced, and this would, of course, be the oase 
more readily when mangamferous ores happened 
employed instead of ordinary iron ores 
lhu8 both Horace and Ovid refer m their poems to 
the high quality of None iron The None king 
| dom corresponded to the region now known as 
Styria and Cannthia, and it is quite probable that 
this None iron was made from mangamferous 
spathic iron ores of the btynan Erzborg of Eisenerz 
Jars, who visitid the Erzbirg in 1758, directs 


enough, there must still have 
been difficulty in producing the 
larger articles which required a 
considerable body of heat This 
emphasises the essential point 
which I want to bnng out, that 
the means of generating the 
requisite heat must ha\ e been 
the controlling condition in the 
manufacture of iron Further 
more, as is well known, whilst 
iron reduced at a low tempera 
ture, even from impure ores, is 
sufficiently pure not to be 
brittle, it must necessarily be 
very soft, and it may readily 
be supposed that a well made 
bronze sword was for quite a 
while superior to a soft iron 
one This difficulty must have 
persisted until a much later 
date in northern Europe, since 
the Norwegian Bagas more 
than once record that a warrior 



had a sword so soft that he 


had to stop to straighten it underfoot in the course 
of the conflict 

On the other hand, it is quite oertam that in the 
countries bordering on the Mediterranean, where 
the knowledge of metallurgy was much older and 
civilisation was muoh further advanced, tempera 
tures hijffi enough to cause some carbon to com 
bine with the iron and thus make relatively low 
carbon steel or steely iron had been attained at a 
very muoh earlier* date, as is evident from the oft 
quoted passage m Homer’s Odyssey , from this it is 
obvious that steel or steely iron capable of being 
hardened by quenching was known in Homer’s 
time, though the carbon content oould not have 
bees excessive, seeing that the metal so treated 
was not too brittle to prevent its being used as an 
axe , yet there must have been enough carbon 
present to ‘ cause perceptible hardening by quench 
lag, seeing that Homer states that suoh quenching 
gives Strength to the iron On the other hand, 
Hbmer's frequently repeated epithet for iron 
w wrought with muoh toil ” shows that the manu- 
facture of iron was still in an elementary stage , 


| attention to the fact that steel was readily pro- 
duced by smelting certain of these ores Similar 
ores appear also to have been worked m Spam, and 
they, too, must have produced steel or steely iron, 
I and we have evidence that some at any rate of this 
material consisted of iron combined with sufficient 
\ carbon to be capable of being appreciably hardened 
by quenching It must be remembered that the 
above statements as to the use of iron refer only to 
the region which at that early date was the centre 
of human civilisation , it is generally held that 
iron was not introduced into Britain until 500 B o , 
and that its manufacture did not commence w 
these islands until about a century later 

Before Caesar’s invasion, iron was certainly being 
made in the south of England, though the Bngantes 
in the north appear still to have been in a Stone 
Age Before Caesar's time, iron currency bars were 
in use in southern Britain — a fact which would 
seem to imply that, although iron was being made, 
it was still scarce and comparatively valuable 
The manufacture of iron continued in Britain 
throughout the Roman occupation The largest 
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mass of Roman iron found in Britain, if not in 
the world, is the mass discovered at Corstopitum, 
near Corbridge, in Northumberland, described by 
Sir Hugh Bell Its date is considered to be between 
a d 350 and 380, and its weight was about 3 cwt 
It is quite c'ear that the method of iron produc 
tion throughout all this period was always the 
same — namely, direct reduction by charcoal in 
furnaces probably not more than 3 ft or 4 ft high, 
and blown by bellows worked by man power, m 
which the temperature was only high enough to 
produce soft malleable iron, or, at the best, with 
suitable ores a steely iron or a steel Apparently 
this method of iron making must have continued 
during the next thousand years or so , probably 
furnaces were steadily increasing in size, larger 
lumps of iron were being made, and probably 
steely iron or even steel was produced at will The 
art of letting down or tempering steel must also 
have been discovered, and the technique of iron 
working, as distinct from the extraction of iron, 
made immense strides 

An mvention that must have contributed no 
little to the increase in the size and power of the 
medieval furnace was that of mechanical blast 
production Agricola, whose well known work is 
dated 1556, figures and describes m much detail 
the construction of a bellows with valves of quite 
modem type, worked by a water wheel, and it is 
on record that such bellows were in use at Gbllnicz 
m 1435 A natural result of the increase m the 
height and power of the furnace and of the attend 
ant higher heats thus generated was the produc 
tion of white cast iron, and it is tolerably clear from 
Agncola’s writings that this was known in his day 
No doubt this unexpected result of the higher 
furnace temperature must have been a disagree 
able surprise to the early metallurgist, who found 
in his furnace a lump of this hard, brittle, useless 
material instead of the mass of malleable iron or 
steel which he hoped to produce In the course of 
time, however, he would discover that this useless 
metal could have its pristine malleability restored 
to it, or, as he expressed it, the iron oould be 
‘ freshened ’ by heating it m another (or possibly 
the same) furnace When this technical stage had 
been reached, the iron- worker no doubt soon learnt 
to appreciate the advantage of a continuous process 
in whioh the metal oould be made to flow out from 
his reduction furnace, over a discontinuous process 
in which the lump of metal had to be dragged out 
of the furnace either by tearing down the furnace 
front or by lifting the lump bodily out of it This 
step would lead to a still further increase in fur 
nace and bellows oapacity, and this in turn would 
bring about a further increase in furnace tempera- 
tures, with the again unexpected result of pro 
ducing grey cast iron, as soon as the temperature 
became high enough to reduce sufficient silicon 
It would soon be found that such iron ran very 
fluid and was admirably adapted for making 
castings 

Apparently one of the very earliest forms of 
iron castings was the iron stove plate, which 
originated in Genhany The oldest known cast- 
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iron stove plate is dated 1497 and was from the 
Eif el, which appears to have been one of the 
earliest centres at which castings of this kind were 
made No doubt it took the early founders some 
time before they learnt to adapt their bronze- 
founding technique to this new material, very 
much m the same way as in our own time iron- 
founders have had to learn to modify their methods 
for the successful production of steel castings , but 
the superior qualities of articles made of cast iron 
would be a sufficient incentive to urge these early 
workers to find out how to overcome their diffi- 
culties Once this was done, a demand for such 
pig iron would arise and the blast furnace making 
charcoal iron was evolved The next step was the 
substitution of coke for charcoal, thus attaining 
the production of still higher temperatures , it is, 
by the way, interesting to note that the first coke 
furnaces still used bellows worked by a water- 
wheel, just as in Agricola’s time, and that these 
contmued in use up to the middle of the eighteenth 
century About that date they were, however, 
replaced by iron blowing cylinders, capable of 
generating a more powerful blast, and therefore, 
of producing higher temperatures, whilst Neilson’s 
invention of the hot blast in the year 1828 enabled 
still higher temperatures to be attained in the blast- 
furnace 

The next stage was the production of mild steel 
in the Bessemer converter and the Siemens open 
hearth furnace, to be followed by the important 
modification of Thomas and Gilchnst, which we 
know as the basic process Necessarily, these pro- 
cesses involved the use of still higher tempera- 
tures than had hitherto been attained and finally 
we reach the production of alloy steels in the electno 
furnace with its capacity for generating still higher 
temperatures 

I do not wish to imply that eaoh one of these 
successive stages immediately and definitely put 
an end to all use of the earlier processes Quite the 
contrary is the case, for there are many examples 
of the old and new methods working side by 
side Even to day m India and in many other 
similar countries the direct process is still in use 
Again, although Abraham Darby successfully 
made pig iron with mineral fuel so far back as the 
year 1735, charcoal blast furnaces are still in oper- 
ation in Sweden and various other parts of the 
world, and there was even one still at work m 
Great Britain at Backbarrow, near Ulverston, until 
Dec 17, 1925 In spite, however, of this over- 
lapping of processes and of the survival of the older 
methods alongside of newer ones, the line of pro- 
gress is quite unmistakably defined 

It will, I hope, be admitted that this rapid re- 
view of the history of iron manufacture is correct, 
at any rate, m its mam features, and that my 
contention that the power to produce high heats 
has throughout been the controlling factor, is well 
founded , I want to make it clear that I oonsider 
that the various stages of iron manufacture and of 
the generation of ever higher temperatures are not 
two independent concurrent parallel lines along 
whioh the development of human oivihsation has 
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travelled, but that they are distinctly related as 
cause and effect This being true of the past, 
what can we say as to the future ? Just as there is 
a lower heat limit below which iron capable of 
being usefully applied in the arts could not be pro 
duced, so there must bo an upper limit, and I 
suggest that this limit is reached when our fur 
naces are capable of generating a temperature 
sufficient to volatilise the iron , it seems fairly 
obvious that heats higher than this cannot well be 
usefully employed Such heats are, however, now 
readily attained in the electric fumaoe and it 
would therefore seem that from this point of view 
the limiting condition has already been reached by 
the metallurgist On the other hand, there seems 
but little inducement to increase the quantity of 
output, Heeing that our potentialities of produc 
tion appear to be now actually ahead of the world’s 
requirements, and that there is every indication 
that even our present appliances will enable us to 
keep pace with any future demands 

I emphatically do not mean to imply that wi 
have reached finality in the metallurgy of iron, but 
I do hold that future progress will have to be along 


different fines Fortunately, we are already able to 
see what direction this progress must take Recent 
advances have all been in the direction of improve 
ment in quality and in the attainment of properties 
in which ordinary iron by itself is deficient In 
other words, the future of the metallurgy of our 
metal will be directed, not by the crude methods 
of trial and error of the past but by the application 
of principles developed by the methods of scientific 
research For somethmg like four centuries Great 
Britain has led the way in the great improvements 
in the iron industry along the old fines which I have 
been describing , we are however, also the in 
ventors of the science of metallography and of alloy 
steel , we may therefore, fairly claim that even in 
modem scientific methods we are equally leading 
the world in the metallurgy of iron, and there is 
every reason to presume that the great work which 
membi rs of the Iron andSteel Institute have done m 
the past in developing that iron industry which is 
the basis of our modern civilisation will still continue 
in the future although, as I have suggested, that 
work w ill be carried on by moans of modem methods 
and be based upon entirely different principles 


Progress of the Great Barrier Reef Expedition 

By Dr C M Yongb, Balfour Student, University of Cambridge 


I N the three months which have elapsed since the 
last report, the work of the Great Barrier 
Reef Expedition, in all its branches, has made 
excellent progress Naturally, the weather con 
ditions have not been so favourable as they were 
in the winter , heavy rains and humid heat, with 
wet bulb readings so high as 80° F , have been 
experienced, but work has been interfered with far 
less than was anticipated The most serious draw 
back has been the state of the tidos, the day low 
tides being very poor, which necessitated much 
collecting by night On the other hand, sea work 
has proceeded without a hitch in spite of the 
previous gloomy accounts of the stormuiess of the 
summer months 

A great loss has been experienced m the de 
ure from Low Island on Dec 12 of Mr and 
F S Russell and Mr G Tandy, who were 
compelled, owing to the termination of their leave 
of absence, to return to England Dr T A 
Stephenson has succeeded Mr Russell as second 
m command, whde Mr A P Orr has taken over 
charge of the boat party, Mr J S Colman carrying 
on Mr Russell’s work on zooplankton There is, 
unfortunately, no professional botanist to succeed 
Mr Tandy, though Miss Glynne is expected for 
two months later in the year , meanwhile Mrs 
Stephenson is doing what she can to continue the 
collection of algae Mr.,M Spender, of the geo 
graphical section, u now with us permanently, 
while Miss E A Fraser, of University College, 
London, and Dr S M Manton, of Cambridge, 
join us shortly Both will work m co operation 
with the reef party under Dr Stephenson 
The regular plankton and hydrographic obser 
Nations at the station 3 miles east of Low Island 
No* 3107, Von 123] 


have been continued with scarcely an interruption , 
a further station has boon worked m Trinity 
Opening, all from the Lrnna , while on two 
occasions the powerful motor launch Mennda haw 
been hired from Cairns for work beyond the 
Barrier For the hauling in of nets and hydro 
graphic gear from deep water a friction winch with 
a small motor has been purchased, and this renders 
work both easy and relatively speedy 

At the inside station Mr Orr reports that tern 
perature has risen steadily to 29° C at the surface 
and 28 8° C in deeper water, while salinity has 
fallen and continues to fall as a result of the heavy 
rams Oil several occasions there has been a 
definite gradient in temperature and salinity, 
accompanied by a fall m oxygen saturation m the 
deepest layers, though without any production of 
phosphate, but this nas never lasted more than a 
week at a time or ever been considerable enoiigh to 
withstand a wind of more than 20 miles per hour 
Thehydrogen ion concentration has remained steady 
throughout Observations mado at a depth of 600 
metres beyond the Bainer showed that tempera 
ture was constant down to 50 metres, beyond 
which it fell rapidly to 10 9° C at 600 metres 
Below 50 metros, pH value and oxygen saturation 
sank and phosphate content rose On Linden 
Bank, a coral formation beyond the Barrier and 
covered with 34 metres of water, the conditions 
were very similar to those inside the Barrier The 
turbidity of the water is far less beyond than 
within the Bamor 

Miss S M Marshall and Mr Colman are con 
turning routine work on the phytoplankton and 
zooplankton respectively As the lack of nutrient 
salts in the water indicates, there has been no 
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significant change in the numbers of the phvto 
plankton within the Barrier, while the numbers 
have been found even smaller in the open sea 
stations, there being little difference in type save 
for a few oceanic flagellates rarely found inside 
The only notable change observed m tho zoo 
plankton occurred during the three weeks at the 
end of November and the beginning of December, 
when spatangid plutei appeared quite suddenly in 
vast numbers, the coarse silk townet oatchmg just 
under 300,000 in a half hour haul It may be 
noted that dredging has revealed the presenoe of 
great numbers of a species of Lovema m the mud 
around Low Island, one haul of the Agassiz trawl 
bringing in a catch estimated at about 20,000 
Salps and Larvacea contmue to fluctuate in an 
apparently irregular manner, and also copepods, 
which usually comprise numerically more than 
half the catch On one occasion when planulse 
were being extruded from PociUopora on Low 


Island, some 3000 similar planulse were caught m 
the coarse silk net Again, on another occasion 
the numbers of Cavolima rose from an average of 
less than 60 to 1200 

Work over the reef flat by members of the boat 
party has been continued Mr Orr made a de 
tailed study of a coral pool at spring tides, and 
found that, though there were very considerable 
changes in the hydrogen ion concentration, exoess 
base, and temperature, there was no precipitation 
of caloium There was a very low night tide and 
the oxygen saturation fell to 18 per cent, rising 
during the day to 230 per cent In the mangrove 
swamp the oxygen content and pH value fell both 
by day and night during the low tides, instead of 
only during the day as in the coral region Miss 
Marshall finds that the numbers of the phyto- 
lankton in the anchorage remain low, such slight 
uctuations as there are being without apparent 
cause The zooplankton collected by Mr Colman 
weekly has become progressively poorer in num 
bers and variety, though spatangid plutei and 
Cavolmta appeared at the same time as at the 
three-mile station 
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Other work by members of the boat party has 
included the exposure, by Mr Orr, of jars for the 
collection of sediment, in selected areas on the 
reef flat and in the lagoon These are collected 
weekly, and show clearly that the quantity of 
sediment is dependent on wind force and on the 
position of the jar, the sediment being mainly 
orgamc detritus mixed with some sand after 
stormy periods The results from the various 
jars have so far been quite consistent and lend no 
support to the theory that abundant sediment is 
inimical to coral growth Miss Marshall has done 
interesting work on the oxygen exchange of the 
planulse of Pontes, and found that, though their 
algae produce a considerable amount of oxygen 
even at |his stage, this does not balance the loss of 
oxygen due to respiration, also that more is pro 
duced m sunny than in dull weather 

Dr T A Stephenson has completed a new type 
of experiment for observing the growth rate of 
corals By the aid of the diving 
helmet, a number of colonies have 
been marked m particular ways 
tn situ, working in about 12 20 
feet of water ft may be suitably 
mentioned here that this helmet 
has proved of great value, parti- 
cularly m connexion with Dr 
Stephenson’s work, but also in the 
collection of Mr Orr’s sediment 
jars and of corals for experi- 
mental purposes Dr Stephen 
son has continued his routine 
observations on the gonads of 
Faina and SymphyUia, and has 
made further progress with tho 
ecological survey Both PociUo- 
pora and Pontes have given off 
abundant crops of planulse , num- 
bers of these nave been collected 
and reared, detailed observations 
being made as to the formation of young colonies 
from settled planulse He has been engaged on 
manifold constructional activities on the reef flat, 
particularly m connexion with the rearing and 
collection of planulse and the observation of the 
spawning of reef animals He has also made a new 
aquanum consisting of concrete tanks through 
wrnoh water runs continuously, this being parti- 
cularly useful in connexion with Mrs Stephenson’s 
work on the reproduction of reef animals, whioh 
has been contmued on the lines previously re- 
ported and also extended by the examination of 
various kinds of spawn collected on the reef 
The work on animals of economic importance 
now occupies practically the entire time of Mr 
F W Moorhouse Although his farm of Trochus 
was unfortunately destroyed by stingrays, the 
previous six months had shown that the average 
increase in diameter of specimens ranging from 
2 cm to 6 cm was no less than 2 mm per month, 
giving a yearly increase of about 2 5 cm Growth 
is continuous, and no disturbance rings are found 
on normal shells He has been able to confirm 
these figures by the measurement at each full 
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moon of some 000 animals taken at random, the 
measurements being graded into groups of 0 2 cm 
and the results recorded graphically He has now 
300 sponge fragments planted out Some are 
suspended from lines, others are confined in 
‘ houses ’ to test the effect of the elimination of 
direct sunlight Regeneration of the fragments 
ib remarkably rapid, the supporting cord being 
overgrown completely or partially m two days and 
the whole cut surface being overgrown in ten days 
The growth rate of the local oysters is being 
studied, while weekly gonad examinations of 
Trochua mlottcua, Hdothuna atra, and two spocies 
of edible oyster have been made regularly, artificial 
fertilisations being successful m all save the first 
He oontmues to take the temperature of the water 
in the anchorage twice daily, and this has risen as 
high as 33° C , very near the lethal temperature of 
corals During the recent low spring tidcB the 
temperature over the flat has risen above 3')°C 
and a great manv corals have 
been killed 

Assisted throughout by Mrs 
Yonge and Mr A 0 Nicholla, 

1 have been able to make very 
material progress with my work 
Little further work has been 
done on the feeding mechanisms 
of corals, but it has been found 
that Favxa and Oalaxea can 
digest planktonic organisms of 

2 3 mm in length completely 
within twelve hours The sym- 
biotic algae of corals possess a 
well developed cellulose wall, 
have extenmve reserve of fat, 
but no pure starch A number 
of suitable corals have been fed 
with a variety of substances and 
polyps fixed after appropriate 
intervals with suitable fixatives, 
for the later determination of tho site and mode 
of absorption 

The monthly experiments on the change of 
oxygen content in the water surrounding corals 
kept for similar periods in light and darkness have 
been continued, and confirmatory experiments on 
the length of fame which corals can survive sealing 
in jars in the sea have been carried out A large 
light tight box with a detachable lid, containing a 
small trap door, has been cemented down on the 
reef flat, the object being to obtain data on the 
effect of oontmued darkness on the oxygen content 
and hydrogen ion concentration of the water 
surrounding the corals and dams (which also 
contain algae) placed m the box 

Work on the digestive enzymes of corals has 
been almost oompleted;* extracts of the mesen 
teHal filaments of Lobophyttta, and fluid from the 
ccelentera of large Fungta being studied In the 
former there is a powerful protease, of which the 
optimum hydrogen ion concentration has been 
found, an extremely weak lipase, and enzymes 
capable of digesting— very slowly— starch and 
glycogen but no other , carbohydrate , the tem- 
No 3107, Vol 123] 


porature of destruction and the optimum hydro- 
gen ion concentration of the former have been 
determined Apparently the extract has no action 
on the symbiotio algae Enzymes in the ccelentera of 
Fungta are confined to protease, apparently the 
only extracellular enzyme 
Most interesting results have been obtained 
from the experiment on the effect of starvation 
and feeding on similar corals kept in light and 
darkness The starved corals receive twice filtered 
sea water twice daily, while the others receive 
unfiltcred water to which is added every other 
night the results of a townetting Fungta, Faina, 
Psammocora, and Qalaxea have all given good 
results, and demonstrated that fed corals continue 
m perfect condition in both light and dark, paling 
somewhat in the lattor owing to the death of the 
algae, but starved corals quickly begin to shnnk m 
the tissues, undamaged algae being extruded m 
great numbers and tho tissues consequently turning 


pale This happens in both light and dark Newly 
scttlod planulee of Poctllopora were placed in light 
and darkness, in both cases fed and after six 
weeks those m tho light had abundant algae, 
especially in the tentacles, while those in tho dark, 
apparently just as healthv, were pure white with 
transparent tentacles The only conclusion to be 
drawn from these results, taken in conjunction 
with the experiments on the feeding and digestive 
enzymes of corals, is that tho algae are not and 
cannot be used as food by the corals 

Mr A G Nicholls has not yet been able to 
record a second spawning of the pearl oyster, 
though several small spat from the November 
spawning have been found Measurements for 
growth rate have shown an increase of about 
0 5 cm in diameter in 30 per cent of cases His 
work on calcium has shown that the calcium 
content of the sea water from the inside station 
has been remarkably steady, and that there is a 
noticeable diminution of calcium m water m 
which corals have been kept for periods of seven 
and fourteen days Mr G W Otter continues 
his work, previously outlined, on boring organisms 
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Mr Spender, who had the assistance of Mr E C below that of the ' beach rock ’ was reached, 

Marchant until Jan 9, has been busily engaged on nothing but sand was encountered 

his large scale map of the island, a slow and labon The tide gauge has been put up after great 
ous task Owing to the humidity causing dis labour, entailing the erection, with the assistance of 
tortion of the drawing paper, he has to plot all a member of the lighthouse staff, of three 30 foot 
points by co ordination He has taken several mangrove poles in the form of a tripod This is 
traverses with the tacheometer between tnangula giving excellent and most interesting results, and it is 

tion points, the fringe of the island being almost now possible to refer any point on the island to mean 
completely mapped, and hopes to fill m tho central sea level, while sounding operations are also possible 
detail by plane tabling later He is running level At the time of writing, the work of the Ex 
traverses of a precise order across the flat pedition is being greatly extended by the hiring 

A preliminary bore with a hand plant has been of a powerful Townsville launch, the Magneto, for 
made m the centre of the sand cay, 13 feet of plankton, hydrographic, and dredging cruises as 
casing btmg sent down, and although a level far north as Cook’s passage north of Cooktown 

Obituary 

Col E Lester Jones I Dr Charles Beavis 


T HE untimely death of Col E Lester Jones, on 
April 9, meant a loss to the scientific world 
of a friend and ally whom it will not be easy to re 
place Col Jones had been for fourteen years the 
directing head of the United States Coast and 
Geodetic Survey, and in that capacity had used 
his talent and energy to promote scientific work 
and investigation Much of the increased activity 
and interest in hydrography, geodesy, seismology, 
and terrestrial magnetism may be traced directly 
to his influence 

Just as it is not possible to gauge tho ultimate 
value of any single scientific discovery, just so is it 
out of the question to attempt an immediate 
appraisal of the importance of any one man’s life 
work in the interests of science A hint of the 
monument Col Jones builded for himself may be 
found in tho splendid organisation the destimes of 
which he guided for fourteen years The United 
States Coast and Geodetic Survey, pioneor Govern 
raent scientific bureau, is to day functioning 
efficiently , it is well organised, well equipped, and 
making rapid forward strides For this, the credit 
must inevitably gravitate toward the man who 
led, ever encouraged, and efficiently aided its 
scientific staff 

Col Jones was bom at East Orange, New Jersey, 
on April 14, 1876 In addition to extended study 
abroad, he held an A B degree and an honorary 
A M degree conferred by Princeton University, and 
was commissioned a hydrographio and geodetic 
engineer In 1913 he was appointed deputy com 
miB8ioner of the Bureau of Fisheries holding that 
position until being appointed the directing head 
of the United States Coast and Geodetic Survey by 
President Wilson in 1915 
In addition to his administrative work with this 
latter bureau, he was the American member of the 
International Boundary Commission appointed to 
fix the boundary between the United States, 
Alaska, and Canada He had also been a member 
of several important Government and scientific 
missions One of the last of these was his 
appointment as a delegate to the twelfth Inter- 
natio|U^eographical Congress held at Cambridge 
last yetr 
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The sudden death of Dr Charles Beavis on 
Apnl 17 at his residence, Naisheombe House, Wick, 
Bristol came as a great surprise to those who had 
recently seen him, apparently in the best of health 
and full of life and vigour He was born at Hamp 
stead on May 3 1869 and oducated at Atheretone 
Grammar School At the age of seventeen he went 
to Coblenz then to Bonn, where he read chemistry, 
physics, and mineralogy under Kekul6, Anschutz, 
Klinger Bendes, Clausius, and Hertz He after 
wards proceeded to Wiirzburg, working under Emil 
Fischer, and in 1892 took the degree of Ph D 
(Magnam Laudem) He returned to London and 
worked for seven years with Dr Quinn Wirtz, 
during which time he took his F I C m 1897 In 
1899 he went to Wick to start a fine colour depart 
ment in the Golden Valley Ochre and Oxide Co , 
becoming manager in 1902, taking over the business 
m 1904 Although records of published original 
work are not available since his graduation, Dr 
Beavis had publicly identified himself with ohem 
istry and the intricate problems of modem colour 
manufacture, and for many years took keen interest 
in the Colour Makers’ Association of the United 
Kingdom, of which he was the first and only 
chairman 


We regret to announce the following deaths 
Prof John W Harshberger, professor of botany in 
the University of Pennsylvania and president in 1920 
of the American Ecological Society, aged sixty years 
Dr F C Madden, CM G , Dean of the Faculty of 
Mediome, Egyptian University, Cano, an authority 
on bilharziosis and schistosomiasis, on Apnl 27, agod 
fifty six years 

Dr August von Schmidt, formerly director of the 
meteorologioal geophysical section of the W Urttom 
berg State Statistical Bureau at Stuttgart, on Mar 
21, aged eighty nine years 

Sir George 8yme, KBE, president of the College 
of Surgeons of Australasia and chairman of the Boyal 
Commission on Health, Commonwealth of Australia, 
aged sixty tune years 

Dr Ludwig Wittmack, honorary professor of botany 
in the University of Berlin and author of the section 
on the Bromeliacess in Engler and Prantl’s “ Pflanzen 
familien ”, on Feb 2, aged eighty nine years 
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News and Views. 


The nineteenth May Lecture of the Institute of 
Metals was delivered on May 7 by Sir Oliver Lodge 
who chose as his title Some Ideas about Metals 
A large part of the let ture was devoted to the subject 
of metallic conduction a theme selected by two of 
his predecessors by Sir J J Thomson in 1916 and 
by Prof H A Lorentz in 1926 but by no means 
exhausted even now Adopting the electron gas 
hypothesis as to the nature of metallic conduction 
Sir Oliver Lodge discussed in a fascinating mannir the 
phenomena of thermo electricity and the Hall effect 
suggesting the lines along which a solution of out 
standing difficulties may be pursued ( reat signifle 
ance is attached to the results obtained by kapitza 
in intense magnetic fields and it is conjectured that 
a flow along magnetic lines of foieo indicated by ether 
theory but too Blow to be observed by existing means 
might be detected if sue h intense fields coul 1 be ox 
tended over a considerable region instead of being 
concentrated in a very small space The eailier part I 
of the lecture however was of wider scope and dealt 
in a reminiscent vein with some of the anomalies r f < 
discovery m physics such as the failuro to recognise 
a new phenomenon thiough excessive defeience t 
existing views and the happy results sometimes donved 
from the exercise of boldness in expenment or specula 
tion A wide range is coverod by the lecture and the 
student of the history of physics will find an illuminat 
mg survey of some aspects of the growth « f the Bohi 
atom among many thumb nail sketches of the physical 
discoveries of the present generation from the hand 
of a master of exposition who has himself bein in close 
contact with such discoveries ovei the mt st interesting 
period in the whole history of the science 

Science Service of Washington D C announces 
that fourteen Americans and five foreigners were 
honoured at the concluding session of the annual 
spring meeting of the National Academy of Sciences 
either by election to membership or to the foreign 
associateship Prof Arnold Sommerfeld of Munich 
known for his work on the quantum theory of spectra 
who attended the scientific sessions of the meeting as 
a guest, was one of the newly elected foreign asso 
ciates The others included Richard v Hertwig 
professor of zoology and comparative anatomy in the 
University of Munich C de la Vall6e Poussin pro 
feasor of analytical mechanics at the University of 
Louvain , Willem de Sitter of the Observatory of 
Leyden, Holland , and Prof F O Bower formerly 
Regius professor of botany at the University of 
Glasgow 

The new members of the National Academy are 
Hr Roger Adams, profesJbr of organic chemistry at 
the University of Illinois Irving W Bailey associate 
professor of botany, Bussey Institution, Boston , Dr 
A. F Blakeslee, botanist at the Carnegie Institution s 
station for experimental evolution at Cold Spring 
Harbor, N Y , Dr James B Conan t, associate pro 
lessor of chemistry, Harvard University , Dr Bergen 
Davis, professor of physios at Columbia University , 
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Dr C J Davisson physicist at the Bell Telephone 
Laboratou s Now Yoik whose lecent work on the 
wave naturo of electrons has j roved a most important 
advance in physics Dr J iel H Hildebrand pro 
fesscr of chemistry ad the University of California 
Berkeley William Hovgaarl professor of naval 
design at the Massachusetts Institute of Technology 
Dr Albert W Hull icsoarch physicist at the General 
B lectnc C nnpany s Research Laboratory at Schenec 
tady NY I rank Leverott geologist of the U S 
( eological Smvey and lecturer m glacial geology at 
the University of Michigan Ann Arbor Dr Paul W 
Merrill asti inomer at the Mt Wilson Obs< rvatory 
Pass Jena California Di David H Tennent zoo 
legist at Biyn Maw i C , liege Pennsylvania Dr 
George H Whipple dean of the School of Medicine 
and Dentistry and professor of pathology at the 
University t f Rochester N Y and Dr Clark W issler 
curator <f ethnolcgy at the Amorican Museum of 
Natural History New York and profess u of anthio 
pology in the Institute of Psychology at Yale 

On Beb 13 last Mr Breienck ( hapman paleeon 
toll gist 1 1 tl e National Museum Melbourne retired 
fiom the State service and the National Museum 
C omnuttee has passed a resolutK n lecording apprecia 
tion f the sen ices ren tiered by him since his appoint 
mint on Mar 12 1902 During his twenty seven 
years of tenure Mr Chapman has arranged an 1 
lllusilated with his own j>en and biusli the two 
ext i nsivo gallerios of fossils in the Museum identified 
22 000 fossil specin ens for visitors and registered 
about 14 000 exhibited sjjecimens He has detei 
mined and labelled 7200 spetimens in the leference 
collection of Australian fossils and apart from 
routine work has described many hundreds of types 
He is a member of the Australian Reseaich Council 
and lotturer in palaeontology at the University of 
Melbourne In March last he was elected president 
of the Royal Society of Victoria At present Mr 
Chapman is attached to the C ommon wealth service 
as Federal palaeontologist directing the examination 
of bore lores a work with which he is especially 
acquainted for forty years ago he was helping the late 
Prof J W Judd of the Royal College of Science to 
examine the borings from Meux s Vi ell and from 
Richmond near London whilst only last year he 
published a work on the Sorrento Bore Mr Chap 
man s work is familiar through his writings on Fora 
mimfera and on Australasian fossils and the recently 
published guide book to the Fossil Galleries at the 
Museum 

The Central Electricity Board in accordance with 
the provisions laid down in the Electricity Supply Act 
of 1926, has published a report of its work up to 
January 1929 It will be remembered that the 
function of the Board is to oo operate with the supply 
industry in Great Britain in reducing production costs 
to a minimum and oonourrently to increase the 
availability of the supply The method of dottg this 
which has been adopted is to interconnect the more 
efficient stations by a network of high pressure trans 
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mission lines, called the gnd, and operate 1 selected ’ 
stations in the most economic way The report mdi 
cates that good progress has been made in these 
directions Many difficulties have been tactfully 
overcome In central Scotland the Grampian Elec- 
tnoity Supply Company feared that the soheme 
would be prejudicial to its interests since it had 
counted on getting much of its revenue by supplying 
several industrial distnots whioh will be connected 
with the grid The Board, recognising the import 
anoe of developmg the water power of the oountry, 
lias promised to take a load not exceeding a maximum 
demand of 12,000 kilowatts from the company 

Thk report goes on to state that in south east 
England the demand has increased so rapidly that 
three additional stations had to be selected by the 
Central Eleotnoity Board The difficulties that were 
expeoted to arise owing to the standardisation of the 
frequency of the supply m central England and North 
Wales have been carefully considered, and in several 
cases the Board has given permission for schemes at 
a lower frequency to be completed, as the savings 
under the soheme would not havo justified the higher 
expenditure The total value of the work oontraoted 
for under the Government soheme up to the end of 
last year exceeds eight million pounds In Scotland 
the erection of towers m the Clyde Valley will be 
completed this month In south east England towers 
are being built botween Bedford and Little Barfoid, 
and forty six out of seventy three are now erected 
One very satisfactory feature is that many land 
owners have facilitated the work and co operated 
with the Board in preserving the amenities of the 
countryside by choosing the most suitable sites for 
the towers 

At a recent meeting of the Council of the Institution 
of Professional Civil Servants the announcement of 
the appointment of a Royal Commission on the Civil 
Service, with the wide terms of reference indicated by 
Mr Churchill in the House of Commons, was oon 
sidered While welcoming such a Royal Commission, 
the Council is of opinion, however, that such an m 
quiry can only discharge the task imposed upon it 
satisfactorily provided that professional and scientific 
men of standing and administrative experience are 
appointed to serve on the Commission In its view, 
the problem of the struoture of Civil Service organise 
tion must be approached afresh in relation to the 
functions whioh should be accorded to the ‘ technical 
expert ’ m the administrative maohmery of the modem 
State An approach from the traditional Civil Servioe 
point qf view is oonsidtfMfcunlikely to lead to those 
fundamental changes Wttftm are rendered necessary 
by modem conditions 

In a reprint of oertain articles published in the 
JouMal of the American Society for Psychical 
R e sear c h during 1928, and now issued under the 
title of “ The Thumbprint and Cross Correspondence 
Experiments made with the Medium Margery during 
1927 and 1928," Dr Mark W Richardson and his 
associates have collected some of the! more striking 
episod|£n tbe later history of the development of j 
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the alleged supernormal phenomena oooumng with 
the Boston medium, Margery (Mrs L R G Crandon) 
The paper is divided into two sections, one dealing 
with the thumb impressions upon dental wax which 
have so far been traoed to no living person , and the 
other to the series of oross correspondences between 
Margery and other mediums, which have the merit 
of simplicity, and possess a degree of accuracy which 
would be regarded with suspicion if it represented 
any kind of scientific result There is httle doubt 
that, merely considered as a question of mechanical 
production, the thumb prints are of some interest 
Unbke the prints which engage the attention of the 
police, the Margery impressions are made in wax, and 
are therefore capable of more detailed examination 
and analysis than are those of two dimensions 
Moreover, the fact that these wax impressions are 
said to be negative and positive together with ‘ mirror ’ 
images of both these series serves to illustrate the 
complexity of the problem 

These wax originals are open to inspection m 
Boston, and it is dear that an examination of them 
would be more satisfactory than of tho photographs 
here included, excellent though the latter undoubtedly 
are Hence any detailed ontioism would be out of 
plaoe, although it ought to be said that in the account 
there are oertain suspicious incidents whioh again are 
not absent in the reoords of the oross correspondences 
Hero we have broadly what is claimed to be the 
transmission of an idea independently chosen and 
presented which is reproduced at approximately the 
same time by two or more mediums at widely separ- 
ated distances Such a claim lends itself to scientific 
scrutiny, and it would appear that, under much 
stricter conditions them those described m this paper, 
it might be possible to test these phenomena in a 
manner free from those objections whioh usually 
prevent any adequate examination of supposed 
‘ psychic ' manifestations 

Thk Right Hon W Ormsby Gore, Under Secretary 
of State for the Colonies, recently gave an address 
before the Royal Scottish Geographical Society on 
the “ Development of our Tropioal Dependencies ”, 
and the lecture has now been published in the Society's 
magazine He points out that in the true equatorial 
territories the combination of high rainfall, per 
petually humid atmosphere, and comparatively high 
temperatures, provides all the oircumstance* necessary 
for constant and rank vegetable growth On the 
north and south, these regions are bounded by great 
t-ornd deserts with a rainfall lower, and a temperature 
far higher, than those found in the true equatorial 
belt The wealth of the tropics liee mainly in the 
production of oertain foodstuffs and raw materials, 
which are becoming of increased importance year by 
year Despite tbe bountiful and productive nature 
of the true equatorial regions, there is, however, an 
extraordinary sparseness of human population A 
variety of causes retard development, among which 
the more important are tropioal diseases, the ravages 
of mosquitoes and tsetse flies whioh attack man and 
animals, and the prevalence of plant disease*. For 
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the development of the tropics, further research work 
m tropical medicine and veterinary science m all un 
portant In agriculture, also, research is vital since 
immune varieties of higher yielding strains of pai 
ticular crops are urgently required Mr Ormsby 
Gore considers that it is in the holds of economic 
botany, plant genetics, and soil science that the 
economic conquest of the tropics has its future In 
tropical agriculture, medicine, and veterinary science 
the main problems now to be faced are not bo much 
the cure of diseases as and when they arise but rather 
the eradication of disease and the maintenance in 
health of men, animals, and plants 

The drat number of Human Biology, a new magazine 
with a definite and specific aim, has made its appear 
ance from the Institute for Biological Research, under 
the editorship of Prof Raymond Pearl Its object 
is to publish m readable English original articles in 
all fields of human biology, including physical and 
general anthropology, anthropometry, vital statistics, 
human heredity and eugenics, prehistory, human 
anatomy, sociology, constitutional pathology, and 
psychobiology There was noed for suoh a work, 
for not only has it beoome increasingly apparent 
that humanistic researches must all wander into 
biological fields, but also the publication of papers 
on human biology found their way into many and 
scattered journals, and lost the value of a massed 
attack The first part — the journal is to be a quarterly 
— oontams a varied senes of papers, dealing with 
subjects from human evolution to biological philosophy 
and mediome All the articles arc stimulating in 
their suggestiveness, but a perusal of some suggests 
that the editor is to have a hard task to oapture the 
standard of thorough and entertaining readableness 
at which he aims through his contributors There are 
no book reviews, but a list of new books and memoirs 
received at the editorial office is printed as a bibho 
graphical guide There is a niche for Human Biology, 
and this it promises to fill very satisfactorily 

Dr Frank B Jewett, of New York, who has 
recently been honoured by the American Institute 
of Electrical Engineers, gave an address on Deo 29 
last to the American Association for the Advanoe 
ment of Science, which has appeared in a recent 
issue of iSotence, on leadership in industrial research 
As one e f the founders of the Bell Telephone Labora 
tones, and as one who has been engaged for the last 
twenty five years in finding and enoouraging others 
to do scientific research m industry, his paper deserves 
consideration by scientific and technical professors 
He has worked all his life to promote co operative 
research, not with any idea of banishing the individual 
inventor, especially if that inventor happens to be a 
genius, but in the belief {j^at oo operation provides a 
new method of research In both scientific and in 
dus trial research the men who succeed Me driven to 
work by insatiable cunoaity about natural laws and 
not mainly by a desire for personal wealth Looking 
back over his successes and failures in selecting young 
men for industrial research during the last twenty 
five years. Dr Jewett says that the majority of his 
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sucoessos were secured by attaching one third weight 
to his own personal appraisement and two thirds to 
that of experienced professors under whom the oandi 
date had worked His failures were mainly due to 
paying too little attention to the professorial opinion 
and to attaching too much weight to those whose 
judgment be should have distrusted In order to 
promote the peace of mind and the continued pro 
duetivity of the research worker, it is necessary to 
encourage him by a sympathetic understanding of 
the work ho lias done and the obstacles he has to 
overcome We are human beings dealing with each 
other, and no hard and fast rules can be applied to 
workers in the held of research any more than in any 
other field of at tivity 

A further Circulai (No 6) has been issued by the 
secretaries of the International Congress of Forestry 
Experimental Stations to be held m btockliolm next 
July, which has been referred to in previous issues of 
Nature So far, about a hundred applications to 
attend the Congress have been received and fifty 
papers have boon presented to be read, the latter 
chiefly from Europe and the United States It is 
proposed to set up an organising committee, con 
sistmg of one representative from each country, which 
will deal with questions concerning the organisation 
of the Congress and the levived International Aasocia 
tion of Experimental Stations This Committee will 
have the power to summon experts to its meetings, 
which will not clash with tho general meetings of the 
Congress, to assist in the solution of such problems 
as may arise , small executive sub committees will 
be appointed when deemod necessary Delegates sub 
nutting papers are requested to send in a precis of 
their papers at once, in order that such summaries 
may be printed and thus bo in the hands of delegates 
before the meetings at which the papers are read 
It is further announced that the period of application 
to attend the Congress has been extended to June 1, 
although the date of giving notice regarding attend 
ance at the excursions to take place before and after 
the Congress meetings was left at April 30 The 
meetings in Stockholm will take place on July 22-27 
The first meeting of the organising committee will be 
held in the afternoon of Sunday, July 21, and this 
will be followed by a garden party at the beautifully 
situated College of Forestry at Stockholm, to which 
all delegates are invited The proceedings of the 
Congress will open on July 22, and the programme of 
the first two days’ meetings is given m the circular 
The last meetings of tho Congress will be held on 
Saturday, July 27, when resolutions will be submitted, 
the election of a president, and the time and place of 
the next meeting, and the appointment of an executive 
committee of the Association will be dismissed 

In a recent issue of Science, Prof Knight Dunlop 
has a paper on the outlook for psychology, presented 
before the New York meeting of the American Associa- 
tion for the Advancement of Scienoe He reviews the 
present situation withspecial emphasis on what he calls 
the laboratory method, believing that the laboratory 
is the centre of true psychological activities It is dis- 
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appointing that suoh a subject should be treated so 
generally , he asserts, but presents no evidence, that the 
laboratory method has justified itself and contrasts it 
with the mental tost movement and the psyoho analytic 
movement, both of which he looks upon as in a state 
of eclipse One cannot help feeling either that the 
position of psychology m the United States is radi 
cally different from what it is m Britain, or that Prof 
Knight Dunlop is comparing the best work of the 
laboratory with the worst and most uncritical of the 
practical movements There is no inherent opposition 
between the laboratory method and scientific method 
pursued in the field for practical purposes The 
laboratory worker m psychology as in any other 
soience, can pursue knowledge for the sake of know 
ledgo, regardless of possible practical applications, 
but he can also receive his stimulus to work from the 
practical side and pursue his reseaich scientifically 
with a practical aim Iho mental tester in his do 
main and the dootor in his, were confronted with 
serious problems Neither of them oould wait until, 
if ever, the laboratory workei bestirred himself to 
help him Because both movements have had over 
enthusiastic exponents and reokless theonsers, one 
cannot look upon them as discredited So also has 
the theory of evolution Perhaps in England less was 
expei ted of eithor mental testing or psycho analysis, 
and therefore they have been kept in better perspec 
tive In the latest edition of Osier and M Crae s 
Modern Medicine , there occurs the statement 
“ Psyoho analysis is of the greatest service for the 
strictly psyohogenic cases and the mental test is 
used not as a method of universal validity, but as a 
convenient measure of differentiation 

The effect of the erection of overhead power lines 
on the beauty of the countryside has been much dis 
cussed in the Press Electrical engineers are, however 
more conoemed at present with the possible inter 
ference these high voltage lines may produoe with 
telephone lines, radio transmission, and broadcast re 
oeption Dr B L Smith Rose has been experiment 
ing, on behalf of the Radio Research Board, at the 
National Physical Laboratory on this subject and has 
arrived at definite conclusions These are given in 
the Wireless World for May 8 American experience 
has shown that if the radio reception station be 
farther than about half a mile from a high tension 
overhead line, no interference or disturbing effects 
will be experienced The station itself may, without 
causing interference, be supplied with power from the 
overhead system Experiments were made by Dr 
Smith Rose to find out the#ffects of high voltage spark 
discharges on a sensitive radio receiver in the neigh 
bourhood When a spark or arc discharge initiated 
by a voltage of about 800,000 and carrying a current 
of about half an ampere took place, then if the 
receiver were less than 200 yards from it, disturbance 
ensued This effect was only serious when long drawn 
ares occurred at frequent intervals, a phenomenon 
whioh would very rarely happen on transmission lines 
When the distance was so great as 600 yards, the 
interf er ence was negligible The distanoe, therefore, , 
of halrfgpule which is customarily chosen for other l 
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reasons ensures that the disturbing effects produced 
by man made static ' are negligible 

Test transmissions of the new Marconi broad- 
casting station at Bratislava, Czechoslovakia, have 
been carried out and satisfactory reception has been 
reported generally on three valve sets, from all parte 
of the British Islos The new station oompnses a 
Marconi 12 kilowatt broadcasting transmitter, Type 
P A 5, employing the principle of low power modula 
tion Its wave length is 277 8 metres (1080 kh ), and 
among its special features is the half wave length 
ai rial, the first of its kind to be used in the broadcast 
band of wave lengtlis The station, which is situated 
about three miles to the east of the town, replaoes an 
old broadcasting station of J kilowatt powei It is 
connected by land line with up to date studios in the 
centre of Bratislava Prague, and Brno 

1 he t ourth World s Poultry Congress is to be held 
at the Crystal Palace on July 22-30, 1930 It is being 
organised by the English Ministry of Agriculture and 
Fisheries in conjunction with the Scottish Depaitment 
of Aguculture and the Ministry of Agriculture for 
Northern Ireland The official host is tho Govern 
ment and Their Majesties the King and Queen and 
H R H the Prince of Wales have consented to become 
its patrons National committees have been formed 
m most countries for the purposes of organising 
national exhibits, and of selecting papers to be read 
at the Congress The business activities of the Con 
gross will oonsist of paper reading sessions national 
displays of live stock, and commercial exhibits 
Whilst most that is to bo heard and to be seen will 
ileal with tho democratisation of information relat 
ing to poultry keeping there are to be in addition 
special paper reading sessions devoted to the preeenta 
tion and discussion of original scientific contribu 
tions in genetics dietetics, pathology, and husbandry 
This Congress is expected to be no less successful than 
the last, whioh was held at Ottawa in 1927, when 3000 
delegates and 200 000 members of the general public 
attended 

A TOEMIDABLE and very widely spread insect pest 
of fruits, namely, the Mediterranean fruit fly (Cera tit is 
capitata), has recently, and for the first time secured 
a footing in the United States We leam from 
recent Daily Science News Bulletins, issued by Science 
Service, Washington, D C , that its discoveryjn citrus 
orchards m Florida, over an area of about 40 square 
miles, has led to the planning of energetio measures 
of repression The fly was first found on April 6 and 
its identity established soon afterwards Specimens 
were then rushed by air mail to Washington and the 
identification confirmed It is stated that within one 
week of the date of discovery, 70 entomologists and 
plant experts were on the ground, and the battle of 
extermination has begun 1 

The Bakenan Lecture of the Royal Society will be 
delivered by Prof E A Milne, Rouse Ball professor 
of mathematics in the University of Oxford, on June 6, 
the title being “The Structure and Opacity of a 
Stellar Atmosphere ” 
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At the annual meeting of the members of the Koval 
Institution, held on May 1, the following officers were 
elected — President The Duke of Northumber 

land , Treasurer Sir Robert Robertson , Secretary 
Major Charles E S Phillips 

The President of the French Republic has, on the 
recommendation of the Association Technique Mari 
time et AAronautique, conferred the Legion of Honour 
upon Mr Robert W Dana, secretary of the Institution 
of Naval Architects 

The first Pedler Lecture of the Chemical Society 
will be delivered by Prof \V H Perkin, VVaynflete 
professor of chemistry in the University of Oxford, 
on Thursday, May 30, at 5 30 pm, the title of his 
lecture being 11 The Early History of tho Synthesis 
of Closed Carbon Chains” The lecture will bo given 
in the hall of the Institution of Mechanical Engineers, 
Storey’s Gate, London, SW| Tickets of ail mission 
will not be required 

‘ National Baby Week ’ is t-o be celebrated this 
year in Great Britain on July 1-7 The National 
Baby Week Council desires that special attention 
should be directed to three problems (1) The prac 
tical measures that can be taken to combat maternal 
mortality, morbidity, and disability , (2) what local 
authorities and parents can do to lessen the incidence 
and dangers of infectious diseases among young 
children , and (3) the teaching of parentcraft and 
hygiene to school children Particulars may be 
obtained from the Secretary, Miss Noiali March, 
117 Piccadilly, W 1 

A publication grant of £2500 is leceivablo bv the 
Royal 8ociety from HM Government during the 
current year The grant is available for assisting the 
publications of other scientific sooietios, as well as for 
assisting the separate publication of books, memoirs, 
eto , of a scientific nature Applications for grant w ill 
be adjudged by the Council of the Royal Society at 
its meeting early in July, but should bo received 
before the Council meeting of June 13 Applications 
from societies will be reoeived by the secretaries of 
the Royal Society , those from individuals must be 
brought forward by members of Council 

The second meeting of the Internationale Gesell 
schaft fiir Sexualforschung will be held in the house 
of the British Medical Association, Tavistock Square, 
London, on Aug 3-9, 1930 It may be assumed that, 
as was the case in Berlin, the papers presented for 
discussion will fall into the following groups biology , 
physiology, pathology, and therapeutics , psychology, 
pedagogy, ethics, aesthetics, religion , demography, 
statistics, social and racial hygiene , sociology, 
ethnology, and folk lore All arrangements are in the 
hands of Prof F A E Crew, Tho University, West 
Mains Road, Edinburgh, ,to whom all those who are 
interested are requested to write 

Thh cheap popular senes of books which have long 
been a feature of publishing enterprise fall into two 
main divisions ; those which have long attained the 
rank of classics, and those which provide expositions, 
brief but authoritative, of new problems, or of prob 
lems which have assumed new forms or a new im 
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portanee Of the latter kind of cheap series, " Bonn’s 
Sixpenny Library ” is one of the most remarkable 
(London Ernest Benn, Ltd ) To mention three 
examples, lather wide apart as to subject matter, 
from a number of volumes which have reoently reached 
us — Dr Cyril Norwood on The English Educational 
System”, Mr F N Fallaize on The Origins of 
Civilisation”, and Loid Monkswell on “Railways” — 
is to convey some idea of the comprehensiveness of the 
series Many of tho volumes dealing with scientific 
subjects have been noticed separately in Nature As 
at present arranged, tho series is to run to some two 
hundred and fifty books, of which we have already 
received about a hundred and fifty The undertaking 
is one which deseives, and ve trust is commanding, 
sucoess 

A i orrespondi NT in Tanganyika has directed 
attention to an error in the provenance of the wooden 
dolls described in Nature of Mar 9, p 388, where 
they are attributed to West Africa This should be 
East Africa, as the Wamakonde, by whom the dolls 
wore made, aie native to Portuguese East Africa 

Applications are invited for the following appoint 
ments, on or before the dates mentioned — A soil 
analyst in tho \\ est of Scotland Agricultural College 
— The Secretary, West of Scotland Agricultural 
College, 6 Blythswood Square, Glasgow (May 24) 
An assistant lecturer in chemistry and an assistant 
lecturer in biology at tho Brighton Technical College 
— The Secretory, Brighton Technical College, 54 
Old Steine, Brighton (May 25) An assistant at 
the l orest Products Research Laboratory, Pnncos 
Risborough, for work on tho identification and struc 
ture of wood — Tho Secretary, Department of Scientific 
and Industrial Research, 16 Old Queen Street, S W 1 
(May 25) Temporary assistant chemists at the 
Government Laboratory — The Government Chemist, 
Clement's Inn Passage, \\ C 2 (May 25) An assistant 
master to toooh mathematics at the Toxtoth Junior 
(Day) Technical School — Ihe Director of Education, 
14 Sir Thomas Street, Liverpool (May 26) A part 
tune demonstrator in chemistry at King's College of 
Household and Social Science — Tho Secretary, King’s 
College of Household and Social Science, Campden 
Hill Road, W 8 (May 29) A demonstrator lft the 
mechanical engineering branch of the Military College 
of Science. Woolwich — The Assistant Commandant, 
Military Collego of Science, Woolwich, 8 E 18 (May 
31) A pathologist and curator at the Royal London 
Ophthalmic Hospital — The Secretary, Royal London 
Ophthalmic Hospital, City Road, E C 1 (May 31) An 
assistant lecturer in physioal oliemistry in the Um 
vereity of Sheffield— The Registrar, The University, 
Sheffield (June 3) A demonstrator m the depart 
ment of physiology of Middlesex Hospital Medical 
School — Tho School Secretary, Middlesex Hospital 
Medical School, London, W 1 (Juno 5) A pro 
fessor of mechanioal engineering at the College of 
Engineering, Guindy, Madras — The Secretary to 
the High Commissioner for India, General Depart 
ment, 42 Grosvenor Gardens, 8 W 1 (June 8) A 
research chemist m the department of Coal Gas 
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and Fuel Industrie* of the University of Leeds — ment, Woolwich, under the Directorate of Explosives 
The Registrar, The University, Leeds (June 0) A Research — The Chief Superintendent, Research De 

lecturer in civil engineering in the University of the pertinent, Woolwich, SE 18 An examiner m the 

Witwatersrand, Johannesburg — The Secretary, Office Aeronautical Inspection Department, Air Ministry, 
of the High Commissioner for the Union of South Kidbrooke, S E — The Secretary (I G ), Air Ministry, 

Africa, South Africa House, Trafalgar Square, W C 2 W C 2 A temporary woman lecturer m geography 

(June 11) Two research fellows m the Department at the Warrington Training College, temporarily at 

of Chemical Technology of the Imperial College of St Johns College, Battersea — The Principal An 

Science and Technology for work in connexion with assistant m the Publio Health Laboratories and 

the oarbomsation of coal, gaseous oombustion or Bacteriological Department of the University of 

oatalytio reactions — The Registrar, Imperial College Durham College of Medicine — The Registrar, Umver 

of Soienoe and Technology, South Kensington, S W 7 sity of Durham College of Medicine, Newcastle upon 

(June 16) Three assistants in the Research Depart Tyne 

Our Astronomical Column 

The Total Solar Eclipse of May 9 — Unfortun ] which the stars of the cluster could be discriminated 


ately, the news fiom the official British parties at 
Alor Star and Patani are very disappointing At the 
latter station nothing oould be done owing to thick 
clouds At the former the clouds were thinner, and 
some plates were oxposed, but it is feared that they 
will be of little value 

Fortunately, the parties in Sumatra and the Philip 
pines had better conditions Iloilo (Philippines) was 
occupied by American and German parties from the 
Naval Observatory Washington, and from Hamburg 
There were also two English observers, Dr R L 
Waterfield and Mr W Lloyd There was a little high 
cirrus cloud here, but it does not appear to have inter 
fered much with the observations , there was a fine 
flag shaped prominence, which the Americans humor 
ously compared to the Stars and Stripes The 
corona was of maximum type and had six pointed 
streamers , Dr Waterfield reports that it was brighter 
and more extensive than that of June 1927, but the 
darkness during totality was not so great He states 
(Daily News May 11) that the infia red plates over 
come thin clouds and give the oorona a harder out 
line, but no greater extension, than ordinary plates 
A kmematograph film was exposed during totality by 
the Washington party, but this had not then been 
developed 

Some of the parties in Sumatra report some inter 
feronce by cloud while others enjoyed very good con 
ditions Prof J A Miller, of Swartbmore Observe 
tory, who probably holds the record for the number of 
eclipses he has observed, took coronal photographs 
with a camera of 06 feet focus , comparison of his 
plates with those taken in Iloilo will reveal any 
coronal changes that may have taken plaoe in an 
hour Prof E F Freundlich, from Potsdam, has 
telegraphed that he obtained successful results He 
was studying the Einstein bending of light, a problem 
on which ho was engaged even in pre War days, 
before the publication of the general theory of relativ 
lty This is the third totality that has been success 
fully observed in Sumatra in the present century , the 
others were 1^01 and 11)26 

Since the Mttve was written, a Reuter telegram 
reoeived fnSjff Dr Jackson at Alor Star reports as 
follows Developed plates better than anticipated 
Transparencies equal to that of Giggles wick Several 
beautiful prominences, one 160,000 miles long, 100,000 
miles high, with coronal arohes Apparatus for 
velocity in the oorona satisfactory 

The Pleiades — At the meeting of the Royal 
Astronomical Society of May 10, the George Darwin I 
Leo tigie was delivered by Prof Ejnar Hertzsprung, 
of Lgjden Observatory He ohoee as his subject the 
Pleiades, and began with describing the methods by I 
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from background stars by photographio determina- 
tions of their proper motions Slides were shown of the 
projier motions of each magnitude of stars from the 
third to the fifteenth The brighter ofies are all cluster 
stars , it is only in the case of the faintest stars that 
any doubt n rises as to which belong to the cluster, and 
even here there are only one or two doubtful cases 

Prof Hertzsprung then proceeded to divide the 
stars into the spectral classes, which was done for the 
fainter stais by their colour indices There are no 
red or yellow giants the brightest stars being of type 
B, and the faintest being red dwarfs Prof A 8 
Eddington remarked after the lecture that the result 
mg diagram of spectral type and absolute magnitude 
brought out the ‘ main sequence more vividly than 
he had seen before, since it was the first time that such 
a large number of stars, all known to be at the same 
distance, had been studied The globular clusters are 
too remote for the dwarf stars in them to be seen 
The colour indices of the non duster stars in the 
region were also determined , there was some reason 
to think that they were rather redder than the 
average, which might possibly be caused by the pres 
enoe of the nebulosities round the principal stars 

Prof Hertzsprung adopted the parallax of the 
cluster as 0 0006', which is smaller than some other 
estimates, which go up to 0 01' He ascribed the 
proper motion almost entirely to the motion of the 
solar system 

Measuring the Heat of the Stabs — The May 
Scientific American contains an account by Prof 
H N Russell of the very delicate measures of stellar 
heat made by Messrs E Pettit and S B Nicholson 
with the 100 inch reflector at Mount Wilson The 
wires of the thermocouple are about one thousandth 
of an inch in diameter and weigh 1/600 of a gram 
Betelgeuse is the star that gives us the most heat, 
but even, this only raises the temperature of the wire 
on which it falls by 1/60 of a degree, and produces a 
ourrent of one seven millionth of an ampere This, 
however, suffices to move the spot of light reflected 
from the mirror of the galvanometer through 18 inches 
Some stars invisible to the naked eye give a measurable 
displacement The next in order after Betelgeuse 
are An tares, Sinus, Canopus, Gamma Cruois, Aroturus, 
Alpha Herculis, Aldeb&ran, Mira at its maximum It 
is noted that a very red stew, such as Alpha Herculis, 
sends us 50 times as much heat as a white star of 
the same visual magnitude, in spite of the fact that 
the surface temperature of the first is only 2300°, 
that of the second being 6000° The article contains 
a pioture of the thermocouple used by Dr W W 
Coblent* for measuring the heat reoeived from the 
planets 
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Research Items 


The Religion of Mentawei — Mentawei Islands, 
lying west of Sumatra, owing to political conditions, 
have received more attention from Dutch and German 
than from English speaking ethnologists They were, 
however, visited m 1928 by Mr Edwin M Loeb, as a 
researoh scholar of the University of California, and 
he has now published an account of the religious 
organisation of the Pageh group of islands m the 
Publications in American Archaeology and Ethnology, 
vol 25, No 2 of that University He deals moro 
especially with the punen system Tho punen is the 
co mm u ni ty religious festival (as distinct from the ha 
or family festival) which is attended by all members 
of the uma, the oommunal house The festival is of 
long duration, sometimes lasting for years It takes 
place at the building of a new communal house, the 
choice of a new pnest, the making of a new held, 
the spilling of blood m the village, an epidemic, and 
so forth The mam ceremonial acts are the slaughter 
of pigs and chickens, the sacrifice of their livers and 
haruspication The souls of the dead members of 
the uma are invoked to return, and imitative dances 
are held, and towards the end of the festival monkeys, 
deer, and sea turtle are hunted All men sleep m 
the uma and sexual intercourse is taboo The re 
hgious beliefs of the Mentawei Islands are ammistio 
They believe in nature spirits, souls, and ghosts , 
but the nature spirits, with a few exceptions, are not 
given names They are the spirits in the sea, the 
jungle, and so forth The exceptions are a god who 
causes earthquakes, the original meaning of ms name 
being ‘ grandfather ' It is on account of this god 
that a human sacrifice used to be offered at the 
building of the uma Other specially designated godM 
are two water spirits, the first being propitious if 
due sacrifices are offered and no ntual sin has been 
committed, and the second is evil The soul oult is 
specially directed to the preservation of health and 
long life, while ghosts are tho brmgers of disease to 
whom prayer is offered for purposes of witchcraft, 
and to whom sacrifice is made only when they have 
entered a village bringing sickness, to induce thorn to 
go away 

The Regent’s Park Medusa — Prof C L 
Boulenger and W U Flower (Proc Zool Soc Part 4, 
1928) record observations on the freshwater medusa, 
Craspedacusta (Ltmnocodium) sowerby t, which re 
appeared in the Victoria regia tank in the Royal 
Bo tamo Society’s Garden m Regent’s Park in 1928 
(see also Nature, July 14, 1928, p 58) The youngest 
specimens — about half a mm m diameter — agree in 
structure with the description of American examples 
of the medusa of Microhydra ryden The latter is 
therefore merely the young stage of C sowerbyi The 
description given of Microhydra oermamca shows that 
it corresponds with the young forms of 0 sowerbyi, 
and the Chinese species Limnocodium kawan is also 
a synonym The Japanese C tseanum is clearly 
differentiated by the structure of its sense organs 
The living C sowerbyi passively sinks in the water, 
the velum hanging downwards from the umbrella 
margin and the tentacles floating upwards, the lip of 
the oral opening of the elongate manubrium being 
widely extended so as to catch organisms In addition 
to this ‘ tow net ' method of feeding the medusa can 
feed oa bottom living forms, for the stomach has been 
recorded, filled with ArctUa The authors oonwder 
that the increase m sire of the mouth and the large 
manubrium of Ltmnocmda show that this genus has 
become more perfectly adapted to tho tow net method 
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of feeding but tho radial canals are shortened and the 
sex cells remain in the manubnal ectoderm, that is, 
in the primitive position in which they first appear in 
the young Craspcdacusta 

The Muskrat in Europe —In 1905 the Amen 
can muskrat (i iber zibethicua) was introduced into 
Bohemia on an estate near Prague, where it was hoped 
that it would breed and help to supply the demand 
for musquash fur which was then in fashion The 
experiment succeeded better (or worse) than was 
expected, for tho rolony burst out of control and soon 
mid Bohemia was overrun About 1914, Bavana and 
Saxony were invaded, in 1924 Silesia, and in 1928 the 
outposts wore still spreading (Hj Broch in Naturen, 
January 1929) The extent of the conquest may be 
judged by the fact that in 1921, 60,000 to 80,000 
muskrat skins were sold in Beilm at prices which 
oomparod favourably with those obtained for American 
skins Such an mvasion could not but have its ill 
effects The muskrats, largely vegetarians, have 
attacked com, potatoes, kohlrabi, turnips, and carrots 
They have extended their carnivorous diet to frogs 
and fish, and the damago caused by their burrows 
to road and railway works has not been negligible 
Strenuous measures have been adopted against the 
pest in the affected countries , m Bavana special 
muskrat catchers have been appointed The whole 
story is but another illustration of the danger of 
introducing animals in oasual and unconsidered ways 
to new countnes, and it strongly supports Dr Broch s 
plea that there should be no relaxing of the law for 
bidding the importation of live muskrats into Norway 

Animal Hypnosis — J ten Cate ( Biol Zentralbl , 
Bd 48, Heft 11) discusses the problem of animal 
hypnosis Gzermak (1856) found he could produce 
oomplete immobility in the newt by suddenly seizing 
with forceps a leg or the tail Sinulai immobility 
after a sudden strong stimulus is met with m other 
animals, especially in insects, and is known even in a 
few mammals But there are other oases in which 
the hypnotic condition is brought about by muoh 
weaker stimuli lasting for a longer period, for example, 
in consequence of holding the animal, by the suppres 
sion of tho reactions of flight, defence and turmng 
over, by transient pressure on definite parts of the 
body, by continuous gentle contact, etc Hypnosis 
in these cases appears only under quite definite con 
ditions and its origin is by no means bo simple as has 
been assumed The author describes experiments 
with the skate, the cockroach, the salamander, the 
rabbit, and the octopus, m which hypnosis was pro 
duoed by the action of definite stimuli He proceeds 
to refer to tho condition of the musculature and to 
discuss the origin of hypnosis in animals He oon 
eludes that in the verteDrate senes the significance 
of the cerebrum for the realisation of the condition 
of hypnosis becomes the more important according 
to the higher grade of development of the oentral 
nervous system Among the invertebrates the 
general rule appears to be that the higher tho animal 
the more significant are its cerebral ganglia in regard 
to the origin of hypnosis 

Chromosomes of Maize — A useful study of chrorao 
some numbers in many different varieties of maize 
has been made by Randolph ( Memoir 117, Cornell 
Umv Agnc Expt Station), who used the iron aceto 
carmine method All the different types of maize, 
including dent, flint, pop, and sugary, were examined. 
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including both meiotio and somatic chromosomes, and 
the chromosome counts in 338 plants were determined 
In accordance with previous work, the typical diploid 
number was found to be 20 in all varieties But 
plants with a higher number were found in two sugary 
and two starchy varieties, and in certain other cultures 
In the exceptional cultures the numbers ranged from 
21 to 28, but were constant in each individual, with 
rare exceptions The chromosomes vary in length 
fiom about 2 microns to 4 5 microns, and the extra 
chromosomes were of the smaller size Segmentation, 
fusion, duplication through non disjunction, and 
hybridisation are discussed as methods by which the 
additional chromosomes may have arisen, but further 
studies are necessary before the exact method can be 
determined 

Soft wood Imports into New England — Much 
has been read of the threatened famine in soft wood 
coniferous timber supplies, and the matter is ad 
mittedly one deserving the closest attention The 
intricacies of the question are very considerable, 
both in the Old and the New Worlds A point 
bearing on this matter was discussed by Mr Franklin 
W Beed, of the National Lumber Manufacturers' 
Association, at the recent New England Forestry 
Conference (Daily Science News Bulletin, Science 
Service, Washington, DC) Mr Beed stated that 
shipping lumber to New England, traditionally a 
forested region, seems like carrying coals to New 
castle , yet lumber is being shipped into the State 
and no tariff wall can keep out the invading lumber, 
for it is Amenoan lumber from the Pacific north west 
It comes into the New England market, partly 
because the digging of the Panama Canal has made 
lnterooastal freight rates oheap, and partly because 
the Pacific lumbermen have been caught in an 
economic trap of overproduction and have to dispose 
of their product at abnormally low pi ices in order to 
maintain their establishments “ The present un 
favourable condition, from the point of view of the 
New England producer, will end ”, said Mr Reed, 
“ when the excessive exploitation of the virgin 
stands of the Facifio ooast is ended, either through 
agreement among the lumbermen or tlirough exhaus 
tion of the more easily accessible timber " Although 
New England may look with equanimity to such 
exhaustion, it would prove a serious matter for 
wider United States and world markets In the 
meantime, however, New England timber owners and 
lumberers are advised to consider the possibility of 
exporting hardwood products to the Pacific States 
via the Panama Canal This section, it is pointed 
out, though possessing a surplus of soft woods, has 
almost no hardwood resources and is now importing 
oak from Japan It appears possible, therefore, that 
an exohange of New England birch, beech, and maple 
for Paoifio Coast soft woods might prove an economic 
possibihty 

Water cooled Mercury Vapour Lamps — The 
Lummer and Straubel mercury vapour lamp, which 
furnishes a very bright hght source of small extent 
and proves most useful m spectroscopic work and as 
a subsidiary to devioes for obtaining monochromatic 
hght, has the disadvantage that it requires to be cooled 
in a current of water In the Rendmonti of the Royal 
Lombardy Scientific and Literary Institute for 1928, 
Dr Luigi Piatti, of the University of Pavia, deeonbes 
a simple arrangement, which both prevents the lamp 
from coming into aotion unless the water is flowing 
and extinguishes it automatically if the water supply 
fails Moreover, the arrangement iB such that the 
electric circuit in which the lamp is inserted is kept 
well insulated from the cooling water 
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Fundamental Constants — Prof A S Edding 
ton’s theory of the relation between certain of tne 
fundamental constants, to which several references 
have been made m Nature this year, lends particular 
interest to two new numbers whioh have been pub 
hshed reoently H Feder, working in the late Prof 
Wagner’s laboratory at Wurzburg, who has re 
measured Planck’s constant A by a method based on 
the exoitation of the continuous X ray spectrum, now 
finds for it a value of 6 647 ± 0 003 x 10 11 erg sec 
H D Babcock, of the Mount Wilson Observatory, has 
revised a previous estimate of the specific charge of 
the electron (e/m) which he had made from the magm 
tude of the Zeeman effect for a number of spectral 
lines of known spectral types, and gives as its value 
1 7606 ± 0 0012 x 10 1 e m u /gm In each case the 
changes called for in the older standard values are 
less than one part in a thousand, although it has to be 
remembered that the former method presupposes a 
knowledge of the actual charge on an electron (e), and 
the latter a knowledge of the velocity of light The 
acoounts of the two investigations are published in 
the Annalen der Physik (vol i No 4), and m the 
January issue of the Astrophysical Journal respect 
ively 

Quantum Mechanics — Dr PAM Dirao has 
reviewed some of the more recent developments of 
quantum theory verv lucidly m the introductory 
paragraphs of a paper in the issue of the Proceedings 
of the Royal Society for April 6, on the properties of 
many electron systems Quantum mechanics is de 
fined as “ the general theory of all quantities that do 
not satisfy the oommutative law of multi plication ” 
Dr Dirac considers that the general theory is now 
abnost complete, apart from the question of the exact 
form in which relativity considerations have to be 
introduced The latter, however, are only of im 
portance where lugh speed particles are concerned, 
and so the underlying physioal laws necessary for the 
mathematical formulation of a large part of physics 
and the whole of chemistry may be regarded as 
completely known the difficulty is only that insoluble 
equations are frequently encountered m the applica 
tions of these laws to speoifio systems Dr Dirao 
has given a sketch of the history of the spinning 
electron which brings out clearly the nature of the 
problem presented by the interaction of the orbital 
electrons of atoms and of molecules, and the way in 
which the impasse which this presented was removed 
by recognition of the faot that the electrons are 
actually indistinguishable one from another, and so 
can change places without our knowledge This 
4 exchange ’ type of interaction leads also to satis 
factory theories of homopolar valency and of ferro 
magnetism Dr Dirac’s main object in this paper 
has been to take the ideas and results of group theory, 
whioh has been used extensively by German theoretical 
physioists, and to translate them into the more 
general and apparently simpler language of quantum 
mechanics, a transformation which appears to have 
the additional advantage that it often enables a 
simple physical meaning to be attached to an other 
wise abstract theorem 

Grid Control in Arcs — I Langmuir and A W 
Hull have contributed a paper to the March number 
of the Proceedings of the National Academy of Sciences 
of the United States, from which it would appear 
that considerable developments in the use of enoloeed 
arcs may be expected in the near future The 
principle underlying the construction of the new 
tubes is the combination of grid control of the current 
from a hot cathode with conduction through an 
ionised gas, with the essential reservation that a 
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oircuit can be made by rawing the potential of the 
grid, but oannot be broken by again lowering it , a 
negative grid in a strongly lonmed medium simply 
attracts to itself a thin sheath of positive ions, which 
act as a perfeot electrostatio shield to the mam body 
of the discharge To stop a current flowing, the 
anode potential must bo reduced to the neighbourhood 
of the ioniB/ng potential of the gas, and hence the 
grid does not affect the instantaneous value of the 
anode current, but only its average value The 
aotiun of the grid, onoe a discharge has been started, 
is in fact the same as that of the small exploring 
electrodes that are now used in the investigation of 
many types of gaseous discharges Moro details of 
the arc tubes are being given by Dr Hull in a senes 
of articles m the General Electric Review Perhaps 
the most remarkable feature of the first of these — 
in the April number— is the shape which is now 
being given to the electron emitting surfaces of the 
cathodes The bare filament type has been almost 
abandoned, and there has been substituted an elabor 
ate structure qf appropriately coated ribbons or vanes, 
in the design of winch special care is taken to ensure 
that the emitting surface is efhoiently insulated 
thermally Those tubes have already been mado in 
metal, as well as in glass 

Breeze and Clinker Aggregates — Concretes 
made from furnace residues as aggregates often 
develop cracks within a short time of setting, and the 
causes of such failures have been investigated at 
the Building Research Station The exjienmental 
methods employed anil the results obtained are 
described in detail in Technical Paper, No 7, by F M 
Lea (London H M Stationery Office) Many 
breezes and clinkers contain combustible matter and 
even unbumt coal, and it is this material that is, in 
general, responsible for failure The absorption of 
moistuie and the oxidation of the ooal cause swelling 
movements which may continue over a period of 
some days, and are particularly noticeable during 
the setting period and early life of the concrete The 
presenoe of more than 40 per cent of combustible 
material in the breeze invariably results in a low 
prade concrete, and the properties of the concrete 
improve as the combustible content decreases 
Failure due to the presence of sulphur or its com 
pounds appears to be rare, and up to 0 4 per cent of 
sulphur as sulphate and 0 75 per cent in other forms, 
is permissible Other impurities do not appear to 
cause failure 

A Method of producing Sound Steel Ingots — 
In a paper read before the Iron and Steel Institute on 
May 3, Sir Charles Parsons and H M Duncan de 
sonbed an experiment earned out- on a large scale to 
produce steel ingots of exceptional soundness The 
mould used consists of a strong steel casing lined with 
specially shaped firebnoka and is closed by a cover 
similarly constructed and a bottom chill of steel or 
cast iron of large dimensions Through the cover are 
openings for the pouring of the steel, the escape of 
gases, and for the insertion of oil burners to keep tbs 
surface of the steel hot In this way the metal is oon 
strained to solidify from the bottofe upwards, and not, 
as in the ordinary ingot, from the sides inwards The 
ingots produced, weighing as much as 20} tons, are, 
as would be expected, very free from axial unaoundnees 
and fairly free from segregation The height of the 
ingot is small compared with its diameter For pur 
poses of handling in forging, a stalk must be oast on to 
the ingot after it has just set. The m e oh a ni cal tests 
riven by such an ingot are distinctly better than those 
from a normal ingot of similar weight, particularly as 
regards specimens out transversely In the typical 
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ingot discussed, with a height of 45 in and a diamoter 
of 70 in , the typical V segregates of the normal ingot 
are absent, or shown only in a senes of basin shajied 
white markings on the sulphur print In this ingot 
the oil burners had been concentrated on the centre of 
the top surface, but since then better results have been 
obtained by arranging the burners around the sides of 
the mould 

Area Computing hi ale — A useful device foi com 
puting the approximate area of plane figures of lr 
regular shape is issued by Messrs (1 Cussons Ltd , 
Technical Works, Manchester It consists of a cellu- 
loid rectangle with graduated radial markings de- 
signed to give the required area m square inches to 
two decimal places As a substitute for Simpson s 
and other computing rules it should prov e vei v 
serviceable in certain circumstances, since it needs onlv 
to be laid on the papei Special Hcalo markings have 
been included to ensure full accuracy in limiting cases 
whete this might otherwise be lost 1 ho instillment 
is stoutly made but transparent, whilst the mai kings 
are distinct and the figures clearly legible Explicit 
instructions for use, and easily grasped aie given in 
a circular accompanying the area computing scale, 
and a nuinbei of illustrations are included The theory 
of the instrument has boon given by Mr R W R 
Edwards in the Proceedings of the Royal Society 
vol 73, and elsewhere 

Effect of Nitrooi-n Peroxide on Combi stion 
— In vol 73 of the Proceedings of the Manchester 
Literary and Philosophical Society (1928-29), Pi of 
H B Dixon and W F Higgins record fuithei 
observations of the ignition temperatures of gases 
detetinined by their concentrio tube ’ method 
whereby the influence of surfaces is practically elim 
mated The abnormal behaviour of ethei vapour was 
confirmed, and a discovery of interest w as the remark 
able accelerative effect of small quantities of nitrogen 
peroxide on combustion, as shown by a considerable 
depression of the ignition temperatuies of ether and 
hydrogen in air One part of nitrogen peroxide in 
12,000 of air caused a depression of 30° in the \ alue 
for ether in air , 1 part of nitrogen peroxide in 200 of 
air brought the ignition temperature of hydrogen 
down to 465° These observations may be correlated 
with the recent observation of H W Thompson and 
C N Hinshelwood that nitrogen peroxide in suitable 
small proportions accelerate the union of hydrogen 
and oxygen at temperatures just below ignition 
They emphasise also the r61e of peroxides in aooeleiat- 
mg combustion reactions of several types 

Illumination in Buu dingh —Article No 18 of 
volume 19 of the Scientific Proceedings of the Royal 
Dublin Society deals with the measurements of the 
ratios of the illumination at various points within 
buildings to the illumination from the sky at points 
outside, made by Drs W R G Atkins and H H 
Poole The measurements were made by means of 
photoelectric cells and galvanometer deflections, so 
that they involve no visual comparisons of brightness 
They are expressed in terms of the ‘ daylight factor,’ 
that is, the ratio of the illumination of a small hon 
zontal surface inside a room and outside where it 
#©6eivee light from the whole sky, but no direct 
sunlight The daylight factor in a well lighted 
dwelling room is about 1 per cent, and close to a 
window may be 7 per cent In an ancient church it 
sank to 0*2 as the mean value for about thirty different 
points, at some of which it was only 0 03 The authors 
point out that with suoh low factors it is not worth 
while to fit glass transparent to ultra violet light in 
windows which do not receive direct sunlight 
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Permian Diptera from Warner’s Bay, N S.W 

By Dr R J Tillyabd, F R S 


/ \F the myriads of species of insects whioh swarm 
upon this earth, none is of such absorbing 
interest to mankind in general as the two winged flies 
grouped together in the great order Diptera This order 
is, by oommon consent, admitted to be one of the most 
highly specialised within the class, if not actually the 
most lughly specialised of all Yet, while no un 
doubted fossils of the order Lepidoptera, for example, 
are known older than the early Tertiary, definite, 
though somewhat obscure, dipterous types are known 
from the European Lias We know, however, that 
the Lepidoptera must have existed for millions of 
>ears as obscure and very small types similar to 
Alter apteryx and its allies, and that these m their turn 
had a common origin with the Caddis flies or order 
Tnchoptera Anoient representatives of this latter 
order also occur so far back as the Lias, and I have 
previously given reasons why the common stem of 
the two orders Lepidoptera and Tnchoptera must be 
regarded as having arisen from an extinct side branch 
of the older order of Scorpion flies or Mecoptera, which 
goes back, geologically, almost unchanged to the 
Lower Permian and probably also to the Upper 
Carboniferous 

More recent researches into the ongin of the Diptera 
indicate clearly two outstanding facts , (a) that they 
are, of all existing orders, the most closely allied to 
the Mecoptera, and (b) that they must have had ongin 
from the Mecoptera by way of a type, or types, closely 
resembling the hypothetical common ancestor of the 
Lepidoptera and Tnchoptera, but retaining the 
markedly meoopterous character of an unbranched 
first cubitus in the forewing, whereas this vein is 
always branched in the other two orders A number 
of forms clearly belonging to this ancestral group, 
which I have elsewhere called the order Paratnchop 
tera, but which Dr Crampton prefers to call Proto 
diptera, were desonbed by me from the Upper Trias 
of Ipswich, Queensland {Proc Linn Soc NSW, 
p 199 , 1919) Later on, through the discovery of 
the older insect fauna of Belmont, N 8 W , of Upper 
Permian age, these forms were linked directly with 
the true Mecoptera by way of the two fossil genera 
Belmontxa and Parabelmontia, which I placed m the 
new order Paramecoptera (Proc Linn Soc NSW, 
p 234, 1919, and p 286, 1922) 

Fossil hunting at Belmont has always been a very 
arduous task, because of the hardness of the rock and 
the extreme ranty of the fossils A good average 
would be about one wing for three days’ hard labour I 
Under suoh conditions it never seemed likely that a 
full knowledge of the Upper Permian insect fauna 
could be obtained The late Mr John Mitchell, who 
discovered these beds, had always in mind the possi- 
bility of finding an extension of them somewhere 
around the shores of Lake Macquarie With the aid 
of Mr T H Pinoombe, he succeeded m exploring a 
number of localities with the same geological honaon, 
mid finally they opened up the rich fauna of Warner’s 
Bay, on the shores of the M he Above mentioned 

The Upper Permian of Warner's Bay has now 
yielded several hundred specimens, most of which still 
await description Apart from abundant Homoptera 
and two problematical remains of Odonata, the fauna 
is entirely holometabolous, consisting of the dominant 
order Meooptera and the orders Paramecoptera, 
Neuroptera Planipennia, Protocoleoptera, and Coieop- 
tera The extensive representation of the order 
Meooptera has brought to light so many new types 
that it is now found advisable to include the orders 
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Paramecoptera and Paratriohoptera as suborders of 
that order, by means of a very slight extension of its 
aocepted definition With this extension accepted, it 
would be scientifically correct to state that the three 
orders Diptera, Tnchoptera, and Lepidoptera have been 
evolved from mecopterous ancestors 

The most interesting fact about the Warner’s Bay 
Beds, as contrasted with the neighbouring Belmont 
Beds of the same age, is the abimaanoe of very small 
insects This is particularly noticeable m the Homop 
tera and Mecoptera In the latter order there are 
large numbers of tiny, fly like Mecoptera, closely allied 
to the existing Australian family Nannoohonstid® 
Some of these are practically complete specimens, and 
the more Blender of them appear to have had hind 
wings in various stages of reduction, though their 
habit of dying with all four wings closely folded 
together makes the working out of the hindwing a 
very difficult task 

Bearing in mind the fact that four winged Para 
tnchoptera are known to have lived in Australia right 
up to Upper Tnassio times, while the oldest known 
true Diptera are Liassic, it did not seem very probable 



Fl« 1 —P&rmolimtla patricia n g et »p. Forewing Length 6 mm 
Upper Permian ol Warner* Bay, NSW Discovered by Hev 
A JBarrett, 1028. 


that wo should ever discover true Diptera at Warner’s 
Bay But I have had the possibility in mind for 
some years, remembenng that Protocoleoptera are 
found alongside true Coleoptera m the same beds, and 
Protodonata alongside true Odonata m the Lower 
Permian of Kansas Every small Mecopteron has 
been carefully studied in the hope of finding something 
more definitely dipterous than any hitherto known 
But, until quite recently, the search was unavailing 
When I returned to Australia in October last, my 
friend the Rev A J Barrett, who had become 
interested in the Warner’s Bay Beds, sent me a small 
parcel of fossil insects which he had found there. 
Looking through these, I found the distal two thirds 
of a small wing which seemed to me so obviously 
dipterous that 1 at once proceeded to study it in 
detail To my great joy I found that both obveree 
and reverse impressions had been saved, and that in 
one of these the basal portion of the wing was covered 
by a small pieoe of rook It is a risky matter to 
attempt to unoover hidden portions of fossils m this 
cherty shale j but I took the risk. A lucky stroke 
removed the overlying pieoe, end suooeeded in expos- 
ing the complete wing, with only minor damage To 
my astonishment, not only was this found to be truly 
dipterous, with an unexpectedly petiolate basal por- 
tion, but it must also be definitely classified as 
Tipuloid, and distinctly more advanced than suoh 
living forms as the Tanyderide, which have retained 
the original four-branched radial sector (Rs) 

Fig 1 shows* this remarkable wing, which is just 
6 mm. in length. The missing portions of the costa, 
apex, and posterior margin, and of the apical part of 
the first cubitus, are indicated by broken lines; 
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otherwise the wing is complete The wing is of the 
greatest interest, because any student of venation 
would certainly classify it as dipterous and nothing 
else, and yet we do not know whether the insect to which 
it belonged had Jour wings or only two ! Also, it is 
the oldest known dipterous type of wing by many 
millions of years 

To facilitate discussion, it would be advisable to 
name the wing at once At Mr Barrett’s request, I 
name it after my wife, as Permotipula patncxa n g 
et sp The wing must be classified m the superfamily 
Tipuloidea, in a new family Permotipubdaa char 
actensed by the slight degree of petiolation, the short 
2 A and the elongate median cell (me), and in a new 
genus Permotipiua distinguished by the form of Sc, 
the positions of rm and meu, the extreme narrowness 
and irregularity of me, and the sessile origin of both 
median forks from that coll A full analysis of the 
venational characters and a comparison with known 
arohaic forms of Diptera will be published elsewhere 
The figure itself is sufficient diagnosis of the species 


This discovery appears to indicate that the tend- 
ency towards lengthening and narrowing of the 
wings, which is marked enough to have been com- 
memorated in the very name of the ancestral order, 
Mecoptera, ran to two successful specialisations The 
first of these, the family Bittacidee, retained all four 
wings, and so remains classified to day as a family 
wi thm the Mecoptera The second evolutionary effort, 
acting on much smaller and more insignificant types 
allied to the Nannochonstidae, produced the true 
Tipuloid Diptera, or two winged analogues of the 
Bittacidie From such small and obscure forms as 
the one now discovered, the great order Diptera must 
have originated, with all its multitude of new types, 
lust as the even greater order Lepidoptera must also 
have originated from small and obscure types re- 
sembling Micropteryx and its allies For a correct 
understanding of the larval forms of these two great 
orders, maggot and caterpillar alike, we must go Dack 
to the ancient polypod larva of the true Scorpion 
flies 


The Department of Scientific and Industrial Research 


A PERUSAL of the Report of the Department of 
Scientific and Industrial Research tor the year 
1027-28 (Cmd 3258 London HMSO), which 
includes a summary review of the work earned out 
under the vanous research organisations of the 
Department dunng the year, will provide the reader 
with abundant evidence of the wide range of the 
activities and responsibilities of the Department 
The position of the research associations formed 
under the tegis of the Department is discussed else 
where in this issue (p 749) The National Physical 
Laboratory and the Geologioal Survey have been for 
some years under the general direction and control 
of the Department , and there are between forty and 
fifty research boards and committees, dealing with 
Buon diverse subjeots as chemistry, fabrics, engineer 
ing, metallurgy, physios, radiology, building, arohi 
tectural acoustics, heating and ventilation, food, 
forest products, fuel, atmospheno pollution, national 
coal resources, water pollution, adhesives, dental 
investigations, gas oybnaers, illumination, lubrication, 
and X rays To attempt to give, m a reasonable 
allowance of space, a condensed compendium of 
what the report has to say on all, or even most, of 
these activities, is obviously impossible, and we must 
be content to select, more or less at random, some 
features of interest 

There are 36 pages devoted to a summary of the 
main features of the work of the nineteen research 
associations still m receipt of grant aid from the 
Department The Wool Research Association has 
introduced this year a new woollen ring spinning 
frame whioh, it is claimed, is capable of producing 
two and a half times as much yam per spindle as the 
standard frame, and of giving a superior yam It u 
the outcome of an exhaustive analysis by the latest 
scientific methods of the exact functions of every 
part of the existing ‘ Standard ’ ftnachma t an analy sts 
whioh showed dearly the directions in whioh sim- 
plicity could be effected withoutMestroymg practical 
efficiency Reference is made to the new lead alloy 
introduced by the Non Ferrous Metals Research 
Association as a result of investigations undertaken 
in co-operation with the Research Department, 
Woolwich It has a strength, weight for weight, some 
40 per cent greater than the ordinary commercial 
lead which is used for lead pipe, and, because of its 
freedom from the defect of a pwmliar type of cracking, 
it is being used as a oovering for electric cables. The 
remarkable, but not surprising, statement U mads 
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that “ the Association has hitherto failed, m spite of 
many efforts, to arouse any interest in it among 
manufacturers of lead pipe and sheet ’ This is but 
another instance of the many that could be given to 
illustrate the log between the completion of a re 
search and the appboation of its results to large scale 
industrial practice 

The report directs attention to the surprising 
statement in the inaugural address of the president 
of the Institution of Locomotive Engineers, m 
September 1927, that looomotive engineers have 
“ not at their disjiosal any facilities for trying out 
experimental scientific research”, and that there is 
no existing organisation in Groat Britain which is 
available generally for the accurate testing of the 
performance and thermal efficiency of a locomotive 
The Advisory Council, as the result of recent confer 
cnees on this subject, foreshadows the establishment 
of a national organisation for locomotive research 

On the subject of low temjierature carbonisation 
the report states that “ several processes are now 
being operated on a scale large enough to provide 
rehable data by which the possible limits of commer 
cial success can be judged ” A subsidiary company 
of the Gas Light and Coke Company, for example, is 
erecting plant to try out on a commercial scale the 
experimental retorts developed at the Fuel Research 
Station Other investigations, connected with fuel 
research, to which brief reference is made, are those 
on metallurgical coke, which are being carried out by 
the Federation of Iron and Steel Manufacturers in 
co operation with the Department , on the use of 
pulverised fuel in the mercantile marine , and on the 
economical use of coal 

The Empire Marketing Board has provided a sum 
of £18,500 for the period up to Mar 31, 1929, which 
has enabled the Director of Food Investigation to 
initiate a new programme of research on the pre- 
servation and transport bf fish Attention has been 
paid. In the first plaoe, to those investigations likely 
to yield results capable of adoption by the existing 
<fahing fleets, and, in particular, to an investigation 
into the possibility of landing in first rate oondition 
an increased proportion of the fish caught “ Pre- 
lurunary investigations earned out during the summer 
of 1927 showed, rather unexpectedly, that the flesh 
of fish is not inherently of a highly perishable nature, 
but that, on the other hand, the natural rate of 
deterioration is profoundly affected by secondary 
environmental factors ” Aberdeen has been selected 
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as the location of a research station for the funda 
mental researches needed 

In summarising the work done and being done on 
cement and concrete research, attention is directed 
to the fact that there are two main differences be 
tween concrete and steel which are in themselves 
sufficient to account for the many anomalies observed 
by enginee s when applying to conoreto the standard 
methods of test to determine the strength of steel 
The first of these differences is the normal expansion 
and contraction of the material as the moisture m the 
surrounding atmosphere vanes and the second is the 
gradual flow of (onerete under load Investigations 
on the measurement of adhesion stresses and of 
stresses intioduced in the steel of reinfoiced concrete 
by the shnnkage of cemont have been undei taken at 
the Building Research Station and have already 
been productive of data of much importance 

Coming to the Department s activities that relate 
to what is usually called pure scienoe we may note 
that the grants for lesearches research woikers and 
students for the year ended Mar 31 1928 amounted 
to £31 340 net Ihe grants made under this head 
during 1927 28 weie in number 186 and the giants 
lofused 118 as compared with 214 and 213 respect 
ively for the previous year The lesearches so 
assisted in the year under review include among 
others the woik earned out by Sir William Bragg 
and his collaborator on the X ray examination of 
materials and investigations on magnetic pheno 
mena by Dr P Kapitza and his collaborators 


Age-Hardening of some Aluminium Alloys 

OOMF physical properties of five typical aluminium 
allo\ s containing copper magnesium sihcide i r 
both have been examined by Dr M I V Gayler and 
O D Preston and the results were presented at the 
March meeting of the Institute of Metals Ironi this 
experimental w ork the following conclusions regard 
mg the causes of the age hardening of suoh materials 
are reached 

On prolonged annealing it is known that the pro 
cipitation of CuAl. or Mg,Si, or both depending on 
the composition of the alloy oocurs The changes of 
density which occur during ageing together with the 
aooorapanying changes in the lattice parameter suggest 
that a similar precipitation from the solid solution 
takes place during tne earlier stages of this process 
X ray analysis shows that in addition to the change 
of parameter, the oryBtalg in the aged material are m 
a disturbed state which is gradually relieved as the 
heating is continued This distortion of the space 
lattice is accompanied by an increase of the electrical 
resistance and is believed to be caused by the forma 

The precipitation of the dissolved substance from the 
supersaturated solution entails, first the rejection of 
the atoms of the dissolved metal from the lattioe of the 
solid solution aooompamed by the possible formation 
of molecules a process whien entails a profound dis 
turban ce of the lattioe In the second stage, which 
may follow closely upon the first and probably largely 
overlaps it, a coagulation of theee rejected atoms or 
moleoules takes place, resulting in the formation of 
minute crystallites This ooagulation process, except 
perhaps m its earliest stages, by removing the dis 
solved metal from the matrix, will tend steadily to 
lessen the distortion of the lattice and thereby to 
diminish the hardness and the electrical resistance 
It is interesting to note that if the age hardening is 
due to the precipitation of a metal, and not a oom 
pound of that metal, the hardening effect is small , 
for example, the iron oopper alloys This would be 
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expected on the basis of the theory outlined above, 
since it would cause less distortion of the lattice, no 
formation of molecules being required If the forma 
tion of a compound involves the combination of atoms 
of the solute with those of the matrix a greater dis 
tortion of the lattioe will occur and the haidenmg be 
greater When however the oompound is formed by 
the combination of two or more different solute atoms, 
then still greater distortion is to be expected and 
marked increase of hardness results Thus the ageing 
of an alloy with 4 5 per cent of copper due to the 
formation of GuAl, is relatively much less than that 
of one with 1 08 per cont of Mg-Si 

Although up to the present the existence of lattice 
distortion lias been inferred on general grounds the 
new evidence from the X ray spectra of aged alloys 
provides complete confirmation and shows bv the 
broadening of the lines that this distui banco occurs 
to a marked extent which vanes with tho degree of 
hardness an i electrical resistivity attained at the sue 
oessive stages of tho process In the later stages of the 
agoing when coagulation has beoome applet lable 
an i the precipitated substances hav o formed small 
distinct t ry st alii tea the electrical resistance begins to 
fall again the hardness diminishes and the lines in the 
X ray spectrum become less diffuse F ( T 


University and Educational Intelligence 

Cambridge — Dr A B Appleton has been re 
appointed Imversity lecturer in anatomy and Mr 
C F Briggs has been reappointed Univeisity lecturer 
m botany 

Grants have been made from the Cordon Wigan 
Fund to Prof J E Mavr Prof 1 Stanley Gardiner, 
Mr F I Brooks and Prof J Barcroft 

Dr H R Dean professor of pathology in the 
Lnivermty has been elected Master of Trinity Hall 

A Syndicate was appointed in May 1928 to report on 
the position of mineralogy in the studies of the Univer 
sity This Syndicate has now leported to the Umvei 
sity and has made the following recommendations 

(I) Two new departments should be created in 
place of the existing Department of Mineralogy, 
namely a Department of Ciystallography and a 
Department of Mineralogy and Petrology (2) the 
Department of Mineralogy and Petrology should be 
closely associated with the Department of Geology, 
but should also work in co operation with the Depart 
ment of Crystallography (3) the head of each of 
the new departments should be a professor and the 
minimum additional staff of each department should 
be one lecturer and one demonstrator (4) a new 
building should be erected for the Department of 
Mineralogy and Petrology adjacent to the Sedgwick 
Museum (0) the premises of the existing Department 
of Mineralogy should be assigned to the new Depart 
ment of Crystallography , (6) crystallography should 
become a subject in Part I of the Natural Soienoes 
Tnpos but should carry a smaller maximum of marks 
than the existing subjects , (7) mineralogy and 

petrology should torn part of the subject of geology 
in Part I of the Natural Sciences Tripos, either as 
an alternative to paleontology or in addition at the 
candidates option, and that in the latter case miner 
alogy and petrology together should carry the same 
additional maximum of marks as that allotted to 
crystallography , (8) that both crystallography and 
mineralogy and petrology should be moluded in Part 
II of the Natural Soienoes Tnpos, but that their 
relation to the other subjects, or to possible sub- 
divisions of them, should be determined by the appro- 
priate University bodies , (») subject to the adoption 

of the above recommendations, the existing subject of 
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London — Presentation Day at the University was 
on May 8, the ceremony taking place m the Albert 
Hall, the Vice Chanoellor, Sir Gregory Foster, presid 
mg The report of the Pnnoipal (Dr Franklin Sibly), 
the last to be presented under the old constitution, 
records continued progress The number of candi 
dates for all examinations attained for 1928 a record 
of 34,941, comparing with 11,937 in 1913 This 
number includes 3383 candidates for first degrees and 
608 for higher degrees, a total of 3891, of whom 2367 
were Internal and! 634 external In the last year before 
the War, the numbers were 900 internal and 907 
external The roll of internal students now comprises 
9886 names Referring to the obligations of the 
Bloomsbury site, the Pnnoipal reported that four 
purposes had so far been approved — an administrative 
blook, the Library, a Great Hall, and premises for 
the Union Society , in addition, eleven other purposes 
have been provisionally approved, including an 
Institute of Slavonic and East European Studies, 
towards which an offer of £36,000 £46,000 had been 
reoeived and accepted from the government of Czecho 
Slovakia, and provision for the teaching of the History of 
Art, for which Lord Lee of Fareham is collecting a fund 

The Vice Chancellor, in welcoming the men and 
women who had beoome bachelors during the year, 
and those who had received higher degrees, appealed 
to the graduates to join Convocation and to use their 
voting powers when occasion arose “ These things ”, 
he said, "in the past had been left to a small minority ” 
The University has a body of 170 professors, 80 
readers, and about 830 recognised teachers Next 
year the Union Society would have a Union House 
for the promotion of social life and the maintenance of 
their interest in University affairs Referring to the 
now statutes for the University, the Vice Chancellor 
said that the colleges and schools are now more closely 
federated with the University than before, and the 
symbols of this are the newly created Collegiate 
Counoil and the modification of the constitution of 
the Senate which has made it a more homogeneous 
body than hitherto , and the growth of the financial 
responsibilities has involved the creation of the 
University Court to deal mainly with finance 

Mb F 8 Marvin will be conducting a history 
course at Danzig in the first week of August and has 
secured the oo -operation of several soientifio workers 
as well as historians and those interested in interna 
tional affairs, which should make the twelve lectures as 
useful and comprehensive as any that have preceded 
them in the 1 Unity ’ senes The general topio is 
“The World of To-day", or "Progress in Ten Years 
of Peace Mr. Marvin proposes to deal with 
general international relations since the War, and 
Rear-Admiral J D Allen, an expert on armament* 
and naval matters, will treat of that aspect of progress. 
Prof Dons Maokinnon, of King’s College, London, 
will lecture on “ Where we stand in Biology ”, and 
Mr L L White (author of “ Arohimedes ”, etc) 
is coming from Berlin to spedk on the position 
of the physical sdenoes Other aspects will not 
be neglected and, as Danzig is a home of inter- 
nationalism, it is hoped to secure the oo -operation 
both of German and Polish speakers and listeners on 
education, art, and literature The Baltic trip offers 
In itself great jattractions to visitors, and is too little 


..t from London, is the best oentre. 

s may be obtained from the honorary 

V Mm. Inns*, 39 High Oaks Road, Welwyn 
Sty, Herts. 
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Calendar of Patent Records 

Msy 18, 1804 — Gas lighting has a well authenti 
cated history before the work of Frederick Albert 
Winaor, whose patent for an apparatus for making gas 
for lighting and heating was granted on May 18, 1804, 
but it was Winsor who first advocated the public use 
of gas lighting, and its supply and distribution from a 
central source Pall Mall was lighted by him in 1807, 
and the forerunner of the Gas Light and Coke Co was 
formed a few years later 

May so, 1800 — An early reaping machine was that 
for which a patent was granted to Robert Meares on 
May 20, 1800 A large pair of shears is fitted to a 
frame mounted on wheels Long handles are fitted 
to the shears and by these the apparatus is propelled 
and the shears operated Wires are arranged to 
guide the fall of the crop as it is out 

M»y 22, 1813 — -William Brunton’s ‘ steam horse ’ 
for propelling or drawing carnages upon roads or 
railways by means of levers or legs worked by a 
steam engme and acting alternately or conjointly 
against the ground, was patented on May 22, 1818 
The engine worked successfully on the Newbottle 
colliery tramline and drew coals up an incline of 1 m 
30, but was eventually wrerked by an explosion 

May 22, 1834 — Baron Heurteloup patented on 
May 22, 1834, a Belf priming gun in which a long 
tube of detonating powder was contained in the stock 
and was moved forward into position by each fall 
of the hammer The hammer out off the frag 
ment of the tube required and then detonated the 
powder In 1836 Heurteloup petitioned the Privy 
Counoil for a confirmation 01 tne patent as he had 
discovered that a similar arrangement had been 
previously patented m France m which a straw 
filled with detonating powder was used, though 
the action was different, the gun was not self 
priming, and the patent had apparently never been 
put into practice The petition was granted and the 
patent confirmed 

May 22, 1847 — Sydney Smith of Nottingham 
solved the problem of the safe application of steam 
power by inventing and making the first efficient 
steam pressure gauge, the steam acting on a flex- 
ible diaphragm connected through mechanism with 
the needle of a dial The patent is dated May 22, 
1847 

May 23, 1829 — The accordion — the intermediate 
between the mouth organ and the concertma — was 
the subject of the Austrian patent granted on May 23, 
1829, to Zynll Demian and his two sons Karl and 
Guido, organ makers of Vienna The patent was 
originally for two years only, but was extended for 
another three years in 1831 

May 24, 1834 —The chain grate mechanical stoker 
was first devised by John George Bodmer, and was 
included with other forms of the meohamoal stoker 
in his patent No 0010, sealed on May 24, 1834 
Bodmer described in his specification apparatus of 
the endless chain type, but his preferred form con 
sisted of a number of separate carnages whioh were 
Intermittently pushed forward and one by one dis- 
charged at the back end, to be returned rapidly to 
tfae front and fed with fresh coal for another passage 
through the furnace It was left to John Juokes, 
seven years later, to perfect the endless-chain type 
and introduce it into industry 

Msy 24, 1847 — The fish plate joint now in universal 
use for the rails of railways was invented by W 
B rid see Adams, and was patented by him and 
Robert Richardson on May 24, 1847 Until its 
adoption, rsfls were butt- or lap jointed together m 
wide ohsus 
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Societies and Academies 

London 

Royal Society, May 9 — R H Fowler and P Kepitze 
Magnetostriction and the phenomena of the Curie 
point Various physical consequences of Heisen 
berg s theory of ferro magnetism are discussed The 
phenomena require the interaction integral called 
by Heisenberg J 0 to increase with the volume of the 
crystal at least over a small range of value covering 
the normal value for iron — C G Darwin A collision 
problem in the wave mechanics In the quantum 
theory the motion of matter can be regarded as a 
wave motion but this motion is interpreted in terms 
of particles in order to describe what is observed 
In an ideal experiment of this kind depending on 
collisions between two free bodies, the particle like 
behaviour is given just as successfully by the wave 
theory Thus the interpretation can sometimes be 
postponed — J A Gaunt The relatmstio theory of 
an atom with many electrons The total angular 
momentum of the atom suitably defined, has the 
same properties as in the non relativistic theory The 
inner and magnetic quantum numbers, and their 
selection rules can therefore be taken over into the 
new theory — R de L Kronig The quantum theory 
of dispersion in metallic conductors — N F Mott 
The interpretation of the wave equation for two 
electrons As required by the relativistio equation 
proposed by Eddington the results of the two separate 
experiments required to locate each electron are 
independent — G I Taylor The criterion for tur 
bulence m curved pipes Coloured fluid is introduced 
through a small hole in the side of a glass helix through 
which water is running C M White s conclusion 
from resistance measurements, that a higher speed of 
flow is necessary to maintain turbulence in a curved 
pipe than in a straight one is verified — H J Phelps 
and R A Peters The influence of hydrogen ion 
concentration on the absorption of weak electrolytes 
by pure charcoals Hydrogen ion concentration 
influences adsorption upon purified charcoal of various 
organic acids and bases and of some amino acids m 
varying degrees, sometimes showing a relationship to 
the degree of ionisation — R K Asundl The third 
positive carbon and associated bands The third 
positive carbon bands, the 8 A bands and the so called 
Wolter spurious bands, have been photographed A 
complete vibrational analysis of the three systems 
shows that they have the same final electronic state 
— F J Wilkins The kinetics of the oxidation of 
copper (1)— C E Eddy, T H Laby, and A H 
Turner Analysis by X ray spectroscopy — M C 
Johnson The adsorption of hydrogen on the surface 
of an elect rodeleas discharge tube — A Elliott The 
absorption band spectrum of chlorine — H W 
Thompson and C N Hinshelwood The mfluenoe of 
nitrogen peroxide on the combination of hydrogen 
and oxygen — H T Flint The first and second order 
equations of the quantum theory — 8 Bhagavantam 
The magnetio anistropy of naphthalene orystals — 
A H Wilson Perturbation theory in quantum 
meohames (2) — C G Lyons and E K Rides! On 
the stability of unimolecular films (1, 2 and 8) — 
PAM Dirac Quantum mechanics of many 
electron systems — 0 W Richardson and P M 
Davidson The spectrum of H, The bands analogous 
to the parhelium line spectrum (8 and 4) — H E 
Hurst The suspension of sand in water — D Brunt 
The transfer of heat by radiation and turbulence in 
the lower atmosphere — W G Bickley Hydro 
dynamic forces acting on a cylinder in motion, and 
the idea of a ‘ hydrodynamic oentre — M L B 
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Ollphant The action of metastable atoms of helium 
on a metal surface — J Hargreaves The effect of 
a nuclear spin on the optical spectra — M N Saha 
and Ramash Chandra New methods in statistical 
mechanics 

Linnean Society, April 18 — G Clarldge Droce A 
botamoal tour in Cyprus The botamoal history of 
Cyprus is a long one Theophrastus mentions some 
of its produots Dioscondes alludes to its Origanum 
oil and Drummond m 1754 was the first to record a 
definite endemic species Quercua alntfoha a second, 
Onoema frutxcoaum was found by Labillarditae in 
1787 Putona and the Cedrua had also thus early 
been noted Its true scientific exploration was began 
by Sibthorp in 1787 accompanied by his artist Bauer 
the discoverer of Pxnguxcula crystalUna The new 
species were published chiefly by Boissier T Kotschy 
visited the island three times between 1840 and 1802 
and brought up the number of species to 1060 
Mr A Lascelles (now Sir Alfred) when he was judge 
there and his sister Miss Lascelles made considerable 
collections in 1900-2 The author verified some of 
the earlier records and added Lamprothamnxum papu 
loaum J Groves a great extension m the north east 
— G S Carter and L C Beadle Respiratory adapta 
tions among fishes of tho swamps of the Paraguayan 
Chaco As previously shown, the fauna is normally 
exp< hc<! to great lack of oxygen The fishes may 
obtain a further supply of oxygen from the well 
oxygenated surface film of the water and the air 
above the water Of the twenty species collected in 
the swamps eight breathe air and the remainder make 
use of the surface film by means of accessory organs 
Most of the excretion of carbon dioxide is carried on 
in the gills but the absorption of oxygen takes place 
almost entirely in the accessory organ This is due 
to the evolution of the acoeesory organs for life in a 
medium poor in oxygen, and not for migration out of 
the water It is suggested that m the evolution of 
the vertebrates aerial respiration was evolved m 
waters of this type as an adaptation to lack of 
oxygen while the fish was purely aquatio and that 
this development opened the way to the later changes 
definitely associated with the migration 

Brussels 

Royal Academy of Belgium, Oct 13 — P Stroobant 
The meeting of the International Astronomical Union 
at Leyden, July 5-1 8, 1 928 A general aooount of the 
work done at the meeting — D V Jonetco A theorem 
of Lord Kelvin (2) — Victor Van Straelen The tnassic 
crustacoan decapods and the origin of a phylum of 
Brachyura — Henri Frederlcq The ohronaxy of the 
muscles of insects From the measurements given the 
motor muscles of the wings of the dragon fly, humble 
bee, and blowfly must be considered as organs of 
moderately rapid function This Idea, whion is in 
contradiction with accepted ideas, can be explained, 
with Jarolimek if it is admitted that these muscles do 
not act directly on the wing — Henri Frederlcq The 
ohronaxy of the invertebrate heart (oephalopods and 
decapod crustaceans) The bathmotrope action of the 
Visceral nerves of the octopus — J E Verschaffelt 
The determination of surface tension by the method of 
separating discs A discussion of the theory of the 
method and experimental figures for water, benzene, 
nitrobenzene, carbon tetrachloride, and aniline — E 
Delporte Discovery and observations of minor 
planets at the Royal Observatory of Uccle — Em 
Vincent Observations on the layers penetrated at 
the No 2 pits of the Eyeden ooal pit, near Maasevck 
— Artnand Duchesne The influence of the ther- 
mometer mass on the measurement of a constant tern- 
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perature or of on© varying with time Experiments 
are described which support the contention that the 
temperature of a superheated vapour or of a gas can 
only be measured accurately with a thermometer of 
negligible mass 

Nov 3 — P Stroobant A new calculation of the 
flattening of Saturn — E Oelporte Discoveries and 
observations of minor planets at the Royal Observe 
tory of Belgium — Henri Frederlcq The action of the 
faradisation of the nearer portions of the ganglion 
nerve chain of the lobster on the chronaxy of the 
distant portions — Victor Van Straelen A new pro 
sopon from the Diois Hautenvian and the Cretaceous 
1 Dromiacea ’ in general — D V Joneaco A theorem 
of Lord Kelvin (3) 

Leningrad 

Academy of Science* (Gomptea rendua, 1929, No 1) 
— S Kostyttchew and V Berg The forms of calcium 
compounds m vegetable tissues The bulk of calcium 
m vegetable tissues is in the form of salts, mainly of 
oxalic, phosphono, and carbonic acids , some of it is 
in complex combinations with orgamo substances, or 
in the form of salts absorbed by the colloid substances 
of the protoplasm No difference in the forms of 
calcium compounds found in leaves and in the organs 
devoid of cnlorophyl was found — N Gutkova A 
mineral of the keffekilite group from the Tertiary 
deposits of the Crimea — A N Kintahenko Contn 
bution to our knowledge of the genus Aphelochvnta 
(Hemiptera, Naucondae) A hat of 22 species of the 
genus is given and their distribution indicated on a 
map Two new species, A tmprocerua from Man 
churia and A uaaunenats from the Ussuri land, are 
described and figured — I Efremov Finds of stego 
cephals in the north east of European Russia Four 
distinct plaoes where fossil remains of stegocephals are 
found are described in detail — A P Filippov De 
formation of elliptio plates with supported margins — 
T S f egole va- Barovaka ja The first representative of 
the family Mordellidaa (Coleoptera) from the Jurassio 
deposits in Turkestan A now genus and species, 
Prcemordella martynovx, representing a new subfamily 
Praomordellmm is described 


Rome 

Royal National Academy of the Lincei, Feb 3 — 
G D’Achiardi Mode of formation of mimetic groups 
of dachiardite This mineral, found m the geodes of 
one of the pegmatitio veins traversing the granite of 
Monte Capanne, near 8 Piero in Campo, Elba, was 
termed munetio zeolite, from its composition and from 
its occurrence in apparently octagonal prisms formed 
by the union of eight crystalline individuals The 
pseudo prismatic groups have an upper funnel shaped 
end, either closed or open at the centre The origin 
of this structure is discussed — L Petri Behaviour 
of the olive under the influence of uranium radiations 
and of ionisation of the air The stimulating action 
of ionised air on the growth of the olive is neutralised 
by the radiations emitted by the green oxide of 
uranium, When these exceed ip intensity a certain 
limiting value — G Vital! Biinchi’s identity for 
Riemann’s symbols in generalised absolute caloulus — 
A Slgnorini Electrostatic interpretation of the 
Kutta-Joukowski theorem — L Fantappid Functional 
operators and calculation of infinite matrioes in the 
quantum theory (2) By means of the notion of a 
symmetrical or hemi symmetrical functional produot 
and, in general, of the notions of the theory of 
analytical functionals, it is possible not only to replace 
all the symbolic formations (mostly divergent senes) 
used in the calculus of matnoes due to Heisenberg, 
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Bom, and Jordan, by so many integral formations of 
well defined significance, but also to reduce the whole 
matrix calculus to the calculus of symmetrical com 
position of the functions of two variables co ordmated 
to the matrices themselves — A De Mira Fernandes 
Superficial transports — Silvia Marti* In Biddau In 
v estimation of a rational expression for the powers of a 
matrix of the third order — Ines Sacilotto Riemaim 
symbols m generalised absolute differential calculus 
— B Colombo Certain theorems regarding the 
generalised transformations of Darboux — A Carrelli 
Broadening of bands by resonance ( 1 ) The causes for 
the broadening of spectral lines are numerous When, 
for example, the concentration of sodium atoms is 
diminished, the effect of resonance becomes annulled, 
but the pressure or Stark effect begins to preponderate, 
this effect being proportional, not to the number of 
atoms of the same kind, but to the total number of 
atoms or ions of any kind present in the flame More 
over, when the concentration is extremely small, the 
line, although having zero breadth from the Holtzmark 
effoct or the effect of pressure, has a finite breadth by 
auto extinction or by the Doppler effect, and hence 
there should be a zone of values for the concentration 
in which anomalies in behaviour foreseen by Holtzmark 
become apparent Such a zone may be readily realised 
experimentally — M Amadon Condensation products 
of glucose and p anisidine Like p phenetidme, 
p anisidine condenses with glucose, giving two pro 
ducts, ono, melting at 86°, having a glucosidic con 
etitution, and the other, melting at 140 6 , the constitu 
tion of a Schiff’s base — G Malquori Conductivity 
of mixed solutions of load anil ammonium nitrates 
The formation of complex compounds, assumed to be 
a probable cause of the solubility relations of solutions 
containing lead and ammonium nitrates, is confirmed 
by a study of the electrical conductivities of such 
solutions — A Tulli Chemical analysis of a mummy 
contnbution to the Btudy of mummification Ex 
animation of a mummy from the Vatican Museum 
which, although bearing an inscription indicating it 
to be that of a lady of noble birth, was that of a man, 
points to tho use of natural balsams in tlve mum 
unifying process — Marla Bergamaichi Absorption of 
caroon dioxide by means of roots, and its utilisation 
in chlorophyllio synthesis The results of experiments 
on maize and other plants show that plants grown in 
an atmosphere absolutely devoid of oarbon dioxide 
form starch in their leaves by utilising the carbon 
dioxide absorbed by their roots from the soil or from 
the nutnent solution surrounding the roots Plantd 
grown m this way from seeds contain a greater amount 
of carbon than the seeds themselves, and are, therefore, 
able to * orgamcise ’ carbon dioxide absorbed through 
the roots The objection that, in such cases, the 
orgamo substance is formed entirely at the expense 
of the carbon dioxide furnished by respiration is thus 
refuted These results are of both physiological and 
practical importance, and indicate the value of 
supplying carbon dioxide to the roots as well as to 
the leaves — G Quagharlello Investigations on the 
mechanism of lymph formation The differences in 
ohemicai constitution and in chemico physical pro 
parties between lymph and plasma may be explained 
to some extent by assuming that, between the two 
' hquids separated by a membrane far more permeable 
to electrolytes than to colloids, there is a tendenoy 
to the establishment of a membrane equilibrium It 
is not, however, contended that the relationship 
between blood and lymph is completely represented 
by a simple system of this kind, as it is recognised 
that lymph is formed, not only from the blood but 
also from the tissues, whioh may be able to withdraw 
from the lymph one element in preference to another 
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Competition and Progressive Industry 

C fOM PETITION in a general sense is easily 
1 defined, and the dictionaries are fairly clear 
and consistent in their meaning In the strictly 
economic sense also there has hitherto been little 
difficulty The American economist Walker, for 
example, is very precise and definite in his de 
scnption of the essential nature of competition 
Competition, he says, signifies the operation of 
individual self interest among the buyers and 
sellers of any article in any market It implies 
that each man is acting for himself solely, m ex 
change, to get the most he can from others, and 
to give the least he must himself Competition 
is opposod to combination in any form, to custom, 
and to sentiment, even though these, especially 
the two latter, in actual business have always 
played a part 

No one to day believes, however, in the possi 
bility of pure and unalloyed competition, wholly 
unrestrained and unregulated Not only does it 
exist, of itself, in many varied forms and mani- 
festations, but also it has been profoundly affected 
by the introduction of ethical and moral considera- 
tions, many of which have acquired the force and 
status of law Moreover, other great forces have 
sprung into existence and rapidly developed of 
late years, such as oo operation and combination, 
the formation of trusts and cartels and of vast 
international conglomerations, whereby tho original 
conception of competition has either been pushed 
entirely into the background or has been trans- 
formed beyond recognition The question is thus 
raised in an acute form What is the real essence 
and purpose of competition in industry to day ? 
What part, if any, does it seem destined to play 
m the future t Can it be reconciled and fit in 
with the new changes and new forces, or is it being 
transformed out of existence * 

Much confusion of thought on these questions 
arises from the divergent views held in regard to 
industry itself and its proper place m the scheme 
of things The socialist attitude, for example, 
towards competition will be very different from 
that of the individualist , and again, those who 
disbelieve in industrialism altogether will certainly 
entertain the utmost loathing for competition, the 
' most powerful instrument of progress It is there 
fore necessary, at the outset, to make a philo- 
sophical distinction, and decide whether we believe 
in progress or not, whether* we have a profound 
faith in the Baconian philosophy of ‘ fruit ’ or in 
the Diogemc doctrine of the tub, with its reduction 
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of wants and satisfactions to a minimum It is 
not necessary at this time to deal with the larger 
question of progress and its would be philosophical 
critics, or to frame an elaborate apologetic of 
modem industry It will be taken for granted that 
progress, with all its errors and blind gropings and 
possibly mistaken ideals, is desirable and indeed 
inevitable , that it is not necessarily soul deaden 
mg materialism, but can be made subservient to 
the highest intellectual and moral interests and 
activities or mankind It will be shown that com 
petition can play a vital and increasingly nobler 
part m that progress 

In regard to the socialist attitude, it is of interest 
to quote J Stuart Mill’s incisive condemnation 
thereof — and he of all men, cannot be charged 
with undue harshness to the socialists He says 
I utterly dissent from the most conspicuous 
and vehement part of their teaching, their declam a 
tions against competition With moral ooncep 
tions m many respects far ahead of the existing 
arrangements of society, they have in general very 
confused and erroneous notions of its actual work 
mg , and one of their greatest errors, as I conceive, 
is to charge upon competition all the economical 
evils which at present exist They forget that 
wherever competition is not, monopoly is , and 
that monopoly m all its forms is the taxation of the 
industrious for the support of indolence, if not of 
plunder Instead of looking upon competi 
tion as the baneful and anti social principle which 
it is held to be by the generality of Socialists, I 
conceive that, even in the present state of society 
and industry, every restriction of it is an evil, and 
every extension of it, even if for the time injuri 
ously affecting some class of labourers, is always an 
ultimate good To be protected against competi 
tion is to be protected m idleness, in mental dull 
ness , to be saved the necessity of being as active 
and intelligent as other people ” 

This no doubt is far too sweeping, and, while 
showing up the error of the socialist view, commits 
serious blunders of ite own Every restriction of 
competition is not of course necessarily an evil 
nor is every extension thereof an ultimate good 
nor is every form of monopoly always evil In 
fact, neither Mill nor the socialists have found the 
real truth Both competition and monopoly require 
proper regulation and control, when both may be 
highly beneficial It is not indeed by any means 
certain that unrestrained monopoly is a greater 
social evil than unrestrained competition, though 
strangely enough, and through a most remarkable 
form of mental aberration, free competition has 
been held by some, for example, the framers of 
Ame<Hfr anti-trust legislation, to be sacrosanct 
and above reproach, whilst monopoly has been 
Nj$3108,VoL W] 


anathematised as everything that is bad Under 
the latter misguided view the whole basis of patent 
law, among other things, is thoroughly wrong and 
unsound But a full discussion of monopoly and 
all its implications must be deferred 

In its natural and original Bense competition 
means the struggle for existence, issuing in the 
survival of the fittest It dominates biology and 
the theory of evolution, and when Herbert Spencer 
applied evolutionary doctrine to social phenomena 
it was taken over almost in its entirety — with all 
its crudeness and cruelty — by the economists, at 
least for a time Huxley seems to have been among 
the first to see that this was going much too far 
He realised the necessary checks to the full force 
of competition which must be imposed by the 
social framework within which it acts Social 
progress ”, says Huxley, means a checking of the 
cosmic process [of ruthless competition and 
struggle] at every step, and the substitution for it 
of another which may be called the ethical process , 
the end of which is not the survival of those who 
may happen to be the fittest m respect of all the 
conditions which exist (environment), but of those 
who are ethioally the beet ” Thus an ethioal 
aspect was introduced, and thus incidentally we 
see also that the question, Who are fittest to 
survive * to which reference will be made later, 
is involved 

Prof Gide’s definition is When each individual 
is at liberty to take the action he considers the most 
advantageous for himself, whether as regards the 
choice of an employment or the disposal of his 
goods, we are living under the regime of competi- 
tion But this takes too much for granted and 
lacks precision, for, strictly speaking, robbery with 
violenoe, or piracy, or fraud and cunning, are not 
exoluded It is therefore clear that competition 
must keep within the law, most of which — written 
and unwritten — can be summed up in the good old 
sportmg phrase, “ Play the game, and take no 
mean advantage of a rival” Moreover, we no 
longer believe m the blind uncontrolled evolution 
of society We believe it u possible to set definite 
aims before us, for example, m regard to race 
improvement and the ultimate attainment of the 
highest type of manhood No longer is everything 
to be sacnfioed to the accumulation of wealth , we 
place man first , and with this profound change in 
aim there is a change in the rules of competition 
Slavery has been abolished , piracy dose not now 
figure in honourable competition , the labour of 
young children » condemned , the hours of work 
of adult toon and women have been reduced. The 
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cruelties of the cosmic struggle are being constantly 
mollified by rising ethical and moral standards 
What may be called the ‘ plane of competition ’ 
has been raised to loftier heights, and much has 
been left behind and below m the process Piracy 
and all that it means, the arbitrament of force and 
cunning, has fallen outside of and below that 
rising plane, and has been replaced by other 
mighty forces working strongly for social better 
ment Of these foroes, co operation, or the enlarge 
merit of the competitive group, is among the greatest 

At first sight it would appear that increasing 
oo operation means decreasing competition, but 
this is probably a superficial misconception There 
has been co-operation from the beginnings of 
things Even among animals, with the struggle 
for existence at its keenest, there is, nevertheless, 
a certain amount of mutual agreement and help 
among the members of a group or community 
What has happened m modem times, with growing 
co-operation, is a difference m degree rather than 
in kind the competitive group has become larger, 
and new groups have been formed This coales 
oing into groups, political, economic, scientific, and 
the like, is one of the most characteristic pheno 
raena of modem society, and its reaction on com 
petition is of profound interest One of the results 
so far is an infinite variety of competitive groups, 
and although the competition, as between different 
groups, may be keener than ever, it is also cleaner, 
and the effect on an individual is softened and 
modified, not only by association with others in 
the group, but also by a rising tide of sympathy, 
benevolence, and public humamtanamsm ex- 
pressed both through law and custom , and the 
group is thereby strengthened Darwin realised 
this clearly enough He says 

“ Animals endowed with the social instincts take 
pleasure in one another’s company, warn one 
another of danger, defend and aid one another in 
many ways These instincts do not extend to all 
the individuals of the species, but only to those of 
the same community As they are highly bene 
floial to the species they have probably been ac 
q uired through natural selection ” 

In human affairs, however, the groups are getting 
larger, are reaohing out rapidly to international 
dimensions This is a stem fact of our times, and 
we see not as yet dearly whither it will lead us, 
or how it will end It is the greatest and most 
perplexing problem of the age But one thing at 
least seems perfectly clear. If we take for examine 
tion any one particular group, say, a trade union 
of workers in any one industry, do we not see that 
No. 3106, Von 123] 


the grand idea of co operation is not necessarily 
antagonistic to or mutually destructive of com 
petition , that competition, m one very important 
direction, may be retamed m full force, namely, in 
the terms of admission to the group ? Membership 
of a group m most professions, and formerly in the 
old trade guilds, is or was a guarantee of a certain 
standard of workmanship and oharaoter It is 
surely in the best and highest interests of a group 
or union to maintain a high standard It would 
still be possible to permit of several grades within 
the group, and the good workman should not be 
penalised and brought down to the level of the 
inferior, or the latter unduly bolstered up to 
heights beyond his deserts As we have already 
seen, even J Stuart Mill would allow no weak 
sentiment, no excess of humamtanan zeal, to 
thwart the exercise of this salutary principle 

In regard to another important manifestation of 
industrial grouping, namely, that of the trust and 
international oombine, and its effeot on competi- 
tion, it is only possible to refer here very briefly to 
one or two points It is now generally agreed that 
complete monopoly is very difficult of achieve 
ment, and even if achieved it must be subject to 
oontrol by the State But the form of control, as 
the Federal Trade Commission of the USA has 
found, presents great practical difficulties The 
combine itself, however, and also the trade assooia 
tion, is finding that, in its own best interests, it 
must put service to the public before exploitation, 
and that oontrol should be exercised so far as 
possible from within rather than imposed from 
without Hence it is that there is now much talk 
of ethical rules and standards by trade associations, 
especially in the U S A , and that unfair methods 
adopted by any member should justify the expul- 
sion of that member from the group Here again 
the competitive principle may be applied m the 
selection of the right men to control the destinies 
of the group, and perhaps also by the imposition 
of certain conditions and standards of membership 
This also applies to the oo operative societies in all 
their manifold forms 

It is being increasingly realised, even by the most 
powerful oombine, that trade is healthiest and most 
flourishing when built up, not on selfish aggrandise 
ment but on servioc, good quality, and moderate 
prices , and those groups are ‘ fittest to survive ’ 
who take their stand on these adamantine founda- 
tions Competition of the right kind is still the 
mainspring of progress, but it is constantly rising 
to higher levels, and implies worthy struggle for 
the things that matter 
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History of Biology 

The History of Biology a Survey By Enk 
Nordenskitild Translated from the Swedish 
by Leonard Bucknall Eyre Pp xu + 829 + 
xv + 10 plates (London Kegan Paul and Co , 
Ltd , 1929 ) 25 s net 

A SYSTEMATIC historical account of the 
development of biology has long been a 
desideratum, and, as Dr Raymond Pearl says of 
the German edition, the blank has been admirably 
filled by Erik Nordenskitild ” The author is a 
trained original worker m zoology, whose ex 
penences, among others, ranged over the shores 
of the North Sea at the St Andrews Marine 
Laboratory, and whose zeal, erudition, and 
scientific accomplishments enabled him to deal 
with the subject no less adequately than his facile 
pen portrayed 

The task undertaken by the author was one of 
no ordinary magnitude, involving infinite labour 
and careful judgment m addition to an extensive 
and sound knowledge of biology, so that he was 
enabled to grasp the trend of the labours and 
epitomise the mam facts or theories of the 
writers from various points of view, as well as 
bestow sound criticism The work is divided into 
four heads (1) Biology in classical antiquity , (2) 
biology during the Renaissance , (3) biology m the 
seventeenth and eighteenth centuries , (4) biology 
during the first half of the nineteenth century 
The author centres in Babylon, that ancient home 
of civilisation, the early acquaintance with the 
subject from contact with animals — though Oriental 
wisdom was largely composed of the mystical 
and the magical — matured and developed by a 
powerful priesthood The Egyptian and Israebtic, 
the Hindu and Chinese conceptions followed 
Amongst the earliest scientists of Greece, again, 
were the Ionian philosophers, some of whom, like 
Thales, regarded water as the cause of all things — 
even the earth coming into being from its oon 
densation, whilst living forces were evolved by a 
kind of primordial procreation in the mud The 
influence of the philosopher Pythagoras on scientific 
development was great, as also was that of Plato, 
who laid the foundation of biological systematisa- 
tion The early medical writings of Greeks, such 
as those of Hippocrates (the Great) “ on air, water, 
and places ” , and the belief that the body was 
composed of four elements — fire, air, water, and 
earth — closed the period of natural philosophers ’ 
speculations Vet about this time human oeteo- 
logj#. studied so far as the skeleton, the brain, 
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nervous system, the eye, ear, and the urogenital 
system 

The advent of Aristotle, one of Plato’s students, 
and the greatest biologist of antiquity, meets with 
ample treatment He upheld the domination of 
form, that is, of the spirit, over matter, and of 
motion as the origin of all things As a prolific 
writer on biology, metaphysics, statesmanship, and 
art, his influence was great He interested himself 
in marine as well as land animals , indeed, the 
former are better represented m his works than the 
latter His evolution was a product of divine 
wisdom, whereas that of Democritus was the 
dominion of necessity 

The anatomists of Alexandria and those of 
Arabia next come under review, and thereafter 
Pliny and Galen are dealt with, as well as the 
condition of science in the Middle Ages Moreover, 
the institution of universities in the twelfth 
oentury as growths from the cathedral schools 
was a noteworthy development As the pupils at 
these schools increased in number the teachers 
combined to form what was termed a Umversitas 
magistrorum, and thus the Universities of Pans, 
Oxford, and Leipzig were founded 

During the latter part of the Middle Ages 
biology was often prominent, though the wntings 
of Aristotle were chiefly followed, and a compila 
tion of the literary matenal of the past was 
common One man, however, resolutely fought 
the schoolmen and their antiquated views , this 
was Roger Bacon, and he led the way to the future 
Renaissance Nature was now to be studied un- 
fettered by Church dogmas and soholastio systems, 
and thus biology reached results far beyond those 
of Aristotle or Galen Ushered m by the “ Novum 
Organum ” of Francis Bacon, a number of dis- 
tinguished authors in zoography, anatomy, medical 
science (including dissection), such as Vesahus and 
Fabncius, led up to the epoch making discovery 
by Harvey of the circulation of the blood, whioh 
ousted from the field all the previous erroneous 
views 

The end of the seventeenth and the eighteenth 
oentury was marked by the appearance of 
mechanical Nature-systems such as those of 
Deeoartes, Hobbes, and Spinoza , yet Boyle, the 
first modem chemist, and Newton, the illustrious 
discoverer in mathematics and optics, flourished 
The end of the seventeenth oentury saw the 
discovery of the lymphatio system and notable 
advanoes in anatomy and physiology, the author 
consistently giving to each discoverer a due meed 
of praise — the result of his own industry m master- 
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ing their researches Names familiar to every 
student of biology, such as Leeuwenhoek and 
Malpighi, are crowded in this great penod m the 
history of anatomy The beginning of the eight 
eenth century saw a further series of able workers, 
commencing with Sydenham and Hoffman (the 
latter holding that m attar and motion formed the 
foundations of existence), to Swedenborg’s m 
vestigations of the brain 

Before the advent of Linnaeus, attempts to 
classify plants had been made by Cesalpinus, 
Toumefort, and Ray, the “ Histona plantarum 
generalis ” of the latter forming an important 
treatise He also wrote two zoological works of 
note , and, besides his later publications, which 
were extensive, ho made advances in realising 
the difference between species and genus, and he 
had a keen eye for natural groups 

In the treatment of Linnaeus the author’s skill 
in epitomising the sabent features of a distinguished 
man’s career are conspicuous He shows that 
Linnaeus possessed an extraordinary capacity for 
observing natural objects and surroundings, and 
such he used m the various important works, for 
example, the ‘ Systema Naturae ” His plant 
system and his binomial nomenclature are amongst 
his most successful performances The account of 
Buffon and his friend Daubenton follows, the 
theoretical ideas of the former and the anatomy 
of the latter bearing important fruits 

The advance of natural science in the eighteenth 
oentury by R&imur, the experimental and specula 
tive biology of Haller, Bonnet’s parthenogenesis, 
Wolff’s generation theory and epigenesis and other 
noteworthy features of the penod are fully dealt 
with Descnptive and comparative anatomy by 
Albinus and Camper, as well as the labours and the 
museum of John Hunter, carry us to Pallas, 
zoologist, botanist, and traveller — all receiving 
careful treatment Modern chemistry and its 
influence on biology is then considered, whilst 
cntical philosophy and romantio conceptions of 
Nature follow Kant, Fichte, Goethe and his 
metamorphosis of plants are all ably cntioised, as 
also Oken’s natural philosophy, Erasmus Darwin 
and his “ Zoonoraia ”, E G St Hilaire and his 
fundamental type of vertebrates 

We now reach biology in the first half of the 
nineteenth century — a penod m which a galaxy 
of eminent comparative anatomists occur — from 
Vicq d’Azyr to De Blamville, two names being 
especially familiar, namely, Lamarck and Cuvier, 
though all are noteworthy Lamarck, from his 
numerous works, is looked on as a pioneer of 
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modem biology His life theory is motion, and 
he asserted that spontaneous generation goes on 
incessantly under heat, light, and electricity 
Cuvier’s chief investigations were in the vertebrates 
— both living and extinct To the last he held 
to the immutability of species and to the m- 
comparability of types Bichat and Do Blamville 
both accompkshed important work Embryology 
received great adv ances, especially experimentally , 
workers in microscopy and cytology were numerous, 
others in the held of geology also made great 
strides Then camo Darwin, whose sketch gives 
another example of the author’s method and 
fairness to the great naturalist, his supporters 
and opponents His theory early found a home 
in Germany, championed by Gegenbauer and 
Haeckel, and his influence compelled a whole 
generation everywhere to follow his line of thought 
The discovery of microbes by Koch, the work of 
Anton Dohrn at Naples, the researches on heredity 
and descent, the advance of experimental biology, 
and distinguished workers who followed Mendel, 
or extended biochemistry, conclude this remarkable 
book with its thirty two portraits of ancient and 
modern biologists Tht author, indeed, has ac 
complished a task almost as formidable as that of 
his distinguished uncle in surmounting tho North 
East Passage W C M 


Medieval Devil Worship 

The History of the Devil the Horned Ood of the 
West By R Lowe Thompson Pp xiv + 172 + 8 
plates (London Kogan Paul and Co , Ltd , 
1929) 7 s M net 

I T is interesting as well as instructive to reflect 
that, even at the beginning of the present 
century, it was not an uncommon thing to find the 
religious practices of primitive peoples described in 
the pages of missionary magazines as ‘ devil wor- 
ship’, and the term is still frequently ascribed in 
popular language to tho Voodoo rites of Haiti The 
missionary of to day will not be responsible for a 
like crudity , but his predecessors m stigmatising 
what was outside the pale as the province of the 
Adversary, was following the precedent of the early 
Church For the early Christians the devil was a 
very real problem Not only had eastern religion, 
and philosophy made familiar the opposition of the 
good and evil principles , the Church was constantly 
confronted with the problem of backsliding, more 
often than not involved in the performance of cme 
duties Further, the Chnstians were the more harsh 
m their condemnation because they themselves in 
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their attitude to the world of spirits were not 
far removed from the pagans, even though they 
worshipped other gods 

Therefore heretics, whatever their heresy, were 
ensnared by the devil , Manichees, gnostics, and the 
like were not merely theologically in error , they 
wore actively worshippers of the evil one, their 
assemblies orgies of debauchery — scenes such as 
Walter Mapes describes writing of the Patanni, 
when indeed he seems to bo attributing to these 
heretics nothing more than an inversion of the 
Christian agape or love feast Most of the accusa 
tions of blasphemy brought against the witches 
show the same lack of imagination and were formu 
lated by a simple inversion m every detail of the 
practice of the Church Whether or not these 
accusations had any foundation in fact, the prac 
tices thus rocorded are not pagan ritual unless the 
sexual licence is regarded as a fertility nte The 
sacnficial meal in the circumstances points no more 
in one direction than the other In fact, if the Bull 
of Innocent VIII bo taken as defining the medieval 
witch, it appears that outside certain popular con 
ception of magical powers — blasting crops, casting 
spells on cattle and persons, and the like, ideas 
common to all primitive peoples — the distinguishing 
mark of the witch is the compact with the devil 
This is purely a theological conception which oan 
be traced back to the early days of the Church 
So far there is support for those who hold that 
witoheraft was a form of heresy which threatened 
the existence of the Church and therefore exoner 
atee it from the odium of a persecution which grew 
out of a baseless superstition 

To the average modem the medieval mind is a 
closed book Of all its manifestations the witch 
craft persecutions are the most difficult to under 
stand Any investigation or theory whioh can 
help to bridge the gap between modem times and 
the Middle Ages deserves to be weighed before it is 
rejected It is for this reason that Miss Murray’s 
book on the witch cult in Western Europe and now 
Mr Thomson’s book on the devil are welcome 
They offer theories which, to an anthropologist at 
least, come within measurable distance of an in- 
telligible formula, of a cause for action which, if not 
such as moves the modem educated mind, is at 
least intelligible at a certain stage of culture 
Mr Thomson, with Miss Murray, believes that 
witchcraft was a system of religious worship with a 
regular ntual, meaningless in its medieval oontext, 
which had survived from a primitive fertility oult 
Of this the central figure, the devil, was in earlier 
times the Celtic homed god Cemunnos, a figure in 
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turn derived from the masked figures of palaeolithic 
art, and m particular the well known aorcter of the 
Trois Frbres cavern at Lea Eyzifes The homed 
tailed figure of the last named must inevitably re 
call the homed medieval devil 

Mr Thomson supports this view by a wealth of 
argument, but there are difficulties For one thing, 
there is a lengthy gap between palaeolithic times 
and the Cemunnos of the Iron Age It is difficult 
to believe m a popular oult entirely submerged for 
that length of time Further, is Cemunnos himself 
indubitably indigenous to Western Europe ? The 
cult of the goat m connexion with witchcraft did 
not reach Britain Is that because it had a Medi- 
terranean ongin and distribution only ? There is, 
however, this much to be said for the view, that 
there was something of the nature of a popular cult 
at the back of witchcraft It is difficult to explain 
away tho evidence in the English trials, and some of 
the Scottish and Continental evidence, on any other 
view The actual words of the confessions seem to 
convoy the convictions of the speakers and seem to 
be too consistent inter ae to be hallucinations If it 
were not for this the whole witchcraft persecution 
and the devil cult might be more properly regarded 
as an inglorious, if logical, climax of the whole body 
of previous Chmtian theology and ecclesiastical 
history 

Mr Thomson follows the lead of the devil along 
many entertaining by paths Among his modem 
instances his account of the reoent case of the 
Abba Desnoyers, near Melun, would have gamed in 
interest had he told the whole story This remark 
able case was really a battle between two cults 
In this, as m the previous case six years before, the 
ongmal offence which gave rise to the accusation 
of witchcraft was not in the details given in the 
courts which Mr Thomson quotes, but in the fact 
that an image of the Madonna which Bhed real tears 
and belonged to Mme Mesmin, on whose behalf the 
Abb6 was attacked, had been made by him to 
cease to function 


Neurology and Psychology. 

The Matrix of the Mind By Prof Frederic Wood 
Jones and Prof Stanley D PorteouB Pp 
xi +467 (Honolulu, T H University Press 
Association , London Edward Arnold and Co , 
1928) 21s net 

T HE two authors of this unusual book, one an 
anatomist, one a psychologist, set out to blend 
the “ subject matter and viewpoints of two sciences 
neurology and psychology As they point 



May 25, 1929] 


NATURE 


791 


oat in the preface, the ordinary text book of 
psychology makes little or no attempt to relate 
the structure of the brain to its function Neuro- 
logy, however, comprises more than the facta of 
the structure of nervous system, and the author 
of the first portion of the book (that dealing with 
structure) has produced a most readable general 
review of comparative neurology in both its 
structural and functional aspects The evolution 
of the neopallium, the portion of the brain believed 
by the morphologist to be the cortical structure 
concerned with the complex correlation of the 
different sensations, and therefore probably the 
organ of mind, is traced through the vicissitudes 
m the phylogenetic development of the sense 
organs The reflection of animal behaviour upon 
the sense organs, and consequently upon their 
nervous connexions, is illustrated by many par 
ticularly entertaining and original accounts of the 
behaviour of some of the Australian fauna m 
relation to the structure of their brains 
This means of approach to the study of mind 
reveals, however, that tho morphologist has to 
restrict himself to wide generalisations in the 
relation of behaviour to structure It is evident 
that, just as the morphologist is unable to deduce 
from the structure of the nervous system of a 
certain frog that it will react to the sound of a 
splash by diving into water, so the psychologist 
cannot, at present, base any but the most gross 
errors in mental make up on any structural altera 
tion Nevertheless, since the evolution of behaviour 
does carry with it recognisable structural changes, 
there is presumably some structural basis, as yet 
unknown, underlying minor changes in behaviour 
in any one particular species, and it would therefore 
seem profitable to make tho utmost use of such 
structural alteration as can be found in cases of 
human psychological abnormality 

The second portion of the book (dealing with 
the psychological aspect) is disappointing from this 
pomt of view, for little attempt is made to enlarge 
upon the behaviounstic significance of the morpho 
logy of the sense organs and the neopallium in 
connexion with psychology and psycho-pathology 
Instead, the working of the mind, with the usual 
discussion of sensation, attention, and behaviour, 
in terms of the outworn physiological principles of 
4 facilitation ’ and ‘ synaptic resistance ’, is here 
further involved in new functional theorems such 
as the “ theory of neural counter currents ” 
deduced from physiological statements which are 
inaccurate, and a theory of the origin of motor and 
aensory decussations which is difficult to harmonise 
No 3108, Von 123] 


with the appearance of such decussations very low 
in the animal scale, but also entirely disregards 
the nature of the sensory pathways except for the 
number of times they cross the central axis An 
admirable feature of the whole book, however, is 
tho emphasis which it lays on the necessity for 
adequacy of stimulus m appraising reaction 


Our Bookshelf 

Bird Watching on Scolt Head By E L Turner 
Pp vai + 84 + 47 plateB (London Country 
Life , Ltd , 1928 ) 10<? M net 
In the present volume Miss Turner gives us the 
results of her two years’ watching on Scolt Head, 
one of the sanctuaries run by the Norfolk and 
Norwich Naturalists’ Society Miss Turner is 
one of those very few people who possess not only 
keen powers of observation, a wonderful knowledge 
of bird life, with an immense store of enorgy and 
perseverance in carrying out any work upon whioh 
sho embarks, but, fortunately for us, also has the 
ability to set forth the results of her work m a 
most charming manner 

Naturally, everyone wdl not agree with all the 
opinions which Miss Turner expresses, but, even 
where we disagree with them, we shall be none the 
less interested in what she tells us, or the less 
pleased with the manner in which she does it 
Scolt Head is now undoubtedly one of the most 
interesting sanotuanes m the whole of Great 
Britain, both on account of the many birds which 
breed there and because it forms a wonderful rest 
ing ground for migratory birds on both their spring 
and autumn travels Miss Turner’s work lay 
principally with the breeding birds, but during her 
long months’ vigils she lost no opportunities of 
dealing also with tho visitors to hor island, and the 
oldest observers may learn something from her 
work on Scolt Head Even the keenest of Nature 
lovers make slips sometimes, and wo should 
like to have seen tho dwarf fare crest which Miss 
Turner says measured only 2£ m across the wings , 
perhaps she meant AJ in 

The book is proiusoly illustrated with very 
beautiful photographs, both of the birds themselves 
and of the scenery m which they live , the paper 
on which the text is printed is good and light, and 
the book is a pleasure to read without being a 
labour to hold 

(1) Atomic Structure as modified by Oxidation and 
Reduction By Dr W C Reynolds Pp vui + 
128 (London Longmans, Green and Co , Ltd , 
1928 ) 7 s 6 d net 

{2) La structure du noyau de V atoms, corutuUrie dans 
la classification pinodique des iUments chimiques 
Par Charles Janet Pp 67 +3 planches (Beau- 
vais Imprunerie Departementale de l’Oiae, 
1927 ) n p 

(1) There are no problems of greater interest at the 
present time than those of atomic structure as 
elucidated by the study of emission and absorption 
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spectra This study has the merit of providing a 
rigid experimental basis for chemical doctrines of 
valency and of molecular structure , but the author 
ignores all this valuable material and prefers to rely 
on imagination rather than on knowledge of the 
behaviour of electrons In these circumstances a 
responsible teacher might well be excused if he 
advised his students to seek wisdom elsewhere, and 
to spend their money in purchasing a real romance 
from the learned pen of Mr J J Connmgton 
(who, we believe, is m private life a professor of 
chemistry), rather than spend both time and money 
in an effort to distinguish between fact and fancy in 
Dr Reynolds’s tables of atomic structure 

(2) A similar criticism can be made of Janet’s 
study of the structure of the nucleus At a time 
when the relevant energy levels are being deter 
mined experimentally from the properties of fi rays, 
the value of a purely imaginative study of the 
distribution of electrons and protons m the nucleus 
is surely negative rather than positive, since it 
represents a dissipation of energy which might have 
been converted into useful work 

Coninbvtion8 to Analytical Psychology Bv C G 
J ung Translated by H G and Carv F Baynes 

(International Library of Psychology, Philosophy, 
and Scientific Method ) Ppxi+410 (London 
Kegan Paul and Co , Ltd , New York Har 
court, Brace and Co , Ino , 1928 ) 18a net 
It is several years since Jung’s “ Psychological 
Types ” was published m this senes, and the 
present volume is the first of the author’s works 
to appear in English since then It is well known 
that there is, under the name psycho analysis, no 
common body of doctrine which is held by its most 
distinguished representatives Attemptshave been 
made to show that the theories of Freud and Jung, 
for example, are not so antagonistic as they seem 
One such attempt constitutes a \ olume in this same 
senes But Jung himself can scarcely keep within 
the bounds of polite language m denouncing the 
Freudian sex hypothesis as a fanatical creed The 
volume before us is full of interest from cover to 
cover, and it well exemplifies what the reviewer 
regards as Jung’s reasonableness and sanity He 
applies his theones to problems of modem life, in 
eluding women m Europe, mamage as a psycho 
logical relationship, analytical psychology and the 
poetic art, and analytical psychology and education 
It is to be noted that, apparently on the principle 
that one cannot touch pitch without soiling one’s 
fingers, Jung eschews the term ‘ psycho analysis ’ 
He prefers the term ‘ analytical psychology ’ 

Der Ban der Erie etne EtnfUhrung »n die Oeo 
tslciontk Von L Kober Zweite neubearbeitete 
and vermehrte Auflage Pp iv + 499 + 2 Taf eln 
(Berlin Gebnider Bomtraeger, 1928 ) 27 00 
gold marks 

The first edition of this work appeared m 1921, 
and was a senes of discussions of tectonic problems 
rather than a text book This present edition 
practically amounts to a new work, for much of 
the arrangement, terminology, and substance is 
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new The book now consists of five hundoed pages 
compared with the three hundred of the first 
edition Prof Kober justly claims the present 
work as the first text book of geotectonics The 
book certainly stands alone , it is approached by 
some recent German publications, but there is 
nothing m English of the same calibre 

The author, starting with the division of the 
earth’s crust into kratogenetic (stable) and oro- 
genetic (mobile) zones, proceeds to discuss these 
divisions with respect to facies, movements, and 
mountain building The results are applied to the 
continents and oceans in turn Finally, many 
theories, such as those concemmg the origin of 
continents and oceans, are summarised The book 
is up to date , it includes, for example, an account 
of Stille’s work in Saxony, of G M Lees’ work m 
the Persian Gulf, and of the results obtained by the 
Emden during echo Bounding cruises in 1927 
The typography is good, illustrations adequate, 
and misprints few The bibliography is not up to 
the standard of the book, and an index would have 
been useful for a volume of this size 

Recent Advances in Hcematology By Dr A Piney 
(Recent Advances Senes ) Pp x + 3 1 8 + 4 plates 
(London J and A Churchill, 1928 ) 12s fid 
net 

The demand for a second edition of this book 
within twelve months of the appearance of the 
first is an indication of its well deserved populanty 
Dr Piney has made additions to every chapter, 
m order to include the most recent views on all 
aspects of his subject, and a new chapter is given 
describing tho spleen m various infections 

The author considers haematology on an essenti 
ally morphological basis Modem views on blood 
chemistry are therefore not included, and, as is 
pointed out in the preface, the term haematology 
is not generally intended to cover the subject of 
serology Treatment is discussed in relation to 
each disease or group of diseases , little progress 
has been made recently m this direction, but the 
administration of liverm the treatment of pernicious 
anaemia is mentioned The glossary is very useful 
to those not familiar with pathological terms, and 
there are numerous references to original articles 
and text books 

A Manual of Elementary Zoology By Dr L A 
Borradaile (Oxford Medical Publications ) 
Sixth edition Pp xvi + 683 + 25 plates (Lon- 
don Oxford University Press, 1928 ) 10s net 
The principal alterations in the sixth edition of 
this excellent and well produced text- book are 
the revision and extension of the chapters on sex, 
embryology and evolution A “ concise account ” 
— about a page — of the snail (Helix) has been 
added, but this is too short to be really serviceable 
It contains no description either of the reproduc- 
tive apparatus or the ganglia — the former is 
simply noted as “ complicated, hermaphrodite ” 
and the latter as “ concentrated into a clump 
around the gullet ” The figure of the senile form 
of Entamoeba with buds might have been omitted 
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Letters to the Editor 


thorium and Pb* 09 give For uranium plus actino 
uranium we express the formula as 


[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond unth 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

The Mass-Spectrum of Lead from Br6(J(Jerlte 


. log (U + 1 150 Pb*®*+*> 7 ) - log V 

Age- 05 x 

and get 

Age = 008 4 x 10* years 


10“ years 


(II) 


Plus may lie considered a satisfactory agreement 
with the 019 5 x 10® years previously obtained 
For thorium and its load wo hayc 


In the issue of Nature for Mar 2, 1929, Dr 
Aston gives the results of his determination of the 
mass spectrum of a sample of lead in the form of its 
tetramethyl compound, of which the lead had been 
extracted by us from a sample of Norwegian broggento 
We obtained the lead in the form of chloride, anil took 
particular care to have it free from impurities The 
conversion of tho chloride into totramethyl was 
kindly carried out for us by Mr S C Witherspoon, 
and care was taken to test all chemicals and reagents 
used to see that they were free from lead 

Dr Aston discusses his results and reaches inter 
estmg conclusions, anti a further discussion is given 
by Sir Ernest Rutherford It may be of interest to 
considor the matter further, in tho light of our 
analysis of the mineial 

Tho spenmen was obtained from a trustworthy 
dealer and bore the label “ L'ranimte var Broggerite, 
KarlHhus, Raade, bmaalenene, east of Knstiamaflord, 
Norway” It apjieared to be homogeneous except 
for a little pink feldspar, mica, and quaitz, and was 
of an iron grey colour and of the goneral appeal ance 
of massive magnetite, but with some crystal faces 
Close examination showed no evidence of its having 
been acted upon by weathering processes Our 
analysis is as follows 


11,0, = 72 12 per cent 
ThO,= 4 98 „ „ 
PbO = 8 04 „ „ 


We have confidence in the essential accuracy of 
these figures 

For calculating the age we used the formula given 
by the International Critical Tables of the National 
Research Council 


A log (U + 0 38 Th + 1 166 Pb) - log (U + 0 38 Th) 

Age= 85 

x 10“ years (I) 

This gives an age of 919 6 x 10* years for this 
mineral Changes which might be made because of 
some variation in the values of the disintegration 
constants involved in the factor 0 6 of the formula 
are not likely to be of large amount The calculated 
age is m good agreement with previous determinations 
by others on uranium minerals from the same general 
locality We may now compare this value with re 
suits obtained by making use of Dr Aston’s figures 
in connexion with our analytical results 

Dr Aston gives the figures 86 8, 9 3, and 3 9 as the 
percentage Values obtained for Pb ,0# , Pb** 7 , and 
Pb* 01 present in the lead tejramethyl Of these 
isotopes of lead, the first and second have presum 
ably been derived from uranium and its isotope 
actino uranium, and the thud from thorium In 
analysis, uranium* 2 * and actino uranium are neces 
sanly determined together as ’uranium’, and their 
disintegration has resulted m Pb*°* and Pb** 7 respect 
ively Calculations of age from these elements, 
disregarding thonum and Pb***, should give prapti 
cally the same result as the original calculation, and 
these results in turn should agree with the result that 


Ago 38 rh + 1 lr, ° Pb* 0 8 ) - log (0 3 8 Th) 

x 10“ years (III) 

Irom this calculation, however, wo get the result 
Age= 1313 / 10 9 years, 

which is widely different from tho previous figures 
It is pertinent to inquire as to the probable cause of 
the discrepancy 

Tn Dr Astons account he oxprtsses some un 
certainty as to relative intensities of the lead lines, 
and gives a margin of possible eiror of i- 2 for Pb* 09 
In viow of the Htnall total quantity of Pb* 09 , this 
means a large percentage error, the possible variation 
running from 6 9 to 19 per cent and < orrexponding 
ages (calculated by formula III) running from 
1900 x 10° to 071 x 10° years l’he limits of error, 
therefoie, uu hide the value 919 5 x 10 9 deduced from 
the ouginal calculations, but if this is accepted as 
correct, Dr Aston’s figure for Pb* 00 apparently re 
quires correction to bring it mto harmony The 
limits of error ho himself sets Likewise point to the 
desirability of greater refinement of photometric 
measurement in order to make tho icsufts Berve for 
age calculations Instead of 3 9 per cent of Pb' 09 
given by him, our figures indicate 2 04 per cent, which 
is obtained by substituting in formula HI the age 
919 5 x 10* v ears and the analytical value of thonum, 
and solving for Pb*** 

There is, however, another aspect of tins matter 
which should bo considered Formula III involves 
the factor 0 38, accepted as expressing tho dminte 
gration equivalence of thorium in terms of uranium 
It may be thought that it is this factor which should 
be revised, as there has been some variation in de 
terminations of the value of tlus quantity among 
different expenmenters As s basis for judgment in 
this matter wo may make a new calculation of the 
conversion factor from the data supplied by Dr 
Aston For this purpose we combine formulae II and 
III m the form 

IT + 1 156 Pb*« 9+ *® 7 *Th + 1 156 Pb** 8 
tT ~xTh (IV) 


and solve for x 

Such a calculation does not involve the correctness 
of the constants in tho uranium series, but only the 
value of the conv ersion factor required to get identical 
results for the uranium senes and the thorium senes 

Proceeding in this manner, we get the result 0-57 
Possibly it may bo regarded as an open question 
whether the acoepted value 0 38 obtained by direct 
measurement by physicists does not require correc 
tion to bnng it into closer accord with the figure 0-57 
derived from Dr Aston’s work, but in reading Dr 
Aston's letter we are left with the impression that 
Dr Aston himself does not wish to be held too striotly 
to the numenoal values that he gives 

Furthermore, previous work by one of us (Arner 
Jour Soi , November 1928) has given support to 
the substantial correctness of the figure 0*38 Two 
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minerals from a certain deposit in Brazil were analysed, 
after taking means to remove weathered products 
One was a uranium mineral carrying little thonum, 
and the other was a thonum mineral carrying almost 
no uranium From the results the ages were calcu 
lated using for thonum the equivalence ratio 0 38 
The ages found for the two were m close agreement 
The investigation of which the results have been 
reported by Dr Aston, was suggested (by C S P ) in 
the hope of obtaining a direct determination of 
uranium lead (Pb* 0( ) and thereby improving the 
aocuraoy of the existing formula for calculating ages 
It was also hoped that the uranium thonum equi 
valenop factor (0 38) could be independently deter 
mined and perhaps improved, m order that the 
determination of geological ages might be rendered 
more oertam From a consideration of the matter m 
the light of the analysis, it seems probable that a 
higher degree of precision m the measurement of the 
intensity of lead linos will be necessary in order to 
attain these ends We hope that future work by Dr 
Aston will bring tins about In any event we are 
happy to know that our sample has been useful to 
Dr Aston m finding fairly conclusive evidince (f the 
existence of actino uranium 

C N Fenner 
C 8 Piggot 

Geophysical Laboratoiy 
Washington, D C , 

Mar 25 


Estimates of the Ages of the Whin Sill and the 
Cleveland Dyke by the Helium Method 
The helium method of measuring geological time 
originally devised by Lord Rayleigh has hitherto been 
applied only to minerals or other materials that were 
found to be relatively rich in the radioactive elements, 
uranium and/or thonum It is already well known 
that the results obtained are to be regarded as minima 
on account of the special tendency of accumulated 
helium to escape from such specimens dunng their 
exposure to the atmosphere and during then propara 
tion for analysis This tendency is necessarily most 
marked in old and nohly radioactive minerals like 
uramnite and thonamte, m which large quantities of 
helium have been generated (for example, 10 c c per 
gm ) In very feebly radioactive materials, like 
ordinary igneous rocks tho amount of helium is 
correspondingly minute (for example, about 10 4 to 
10 * c c per gm ), and its proportion to that of other 
gases (about loo per gm ) is very low The ordinary 
gases of an igneous rook are not appreciably extract 
able by a pump, even when specimens are ground m 
vacuo , nor, as a rule, do they begin to escape in 
appreciable quantity as a result of heating, until the 
temperature exceeds 300° C It is therefore to be 
anticipated that the loss of helium from specimens of 
elose grained igneous rocks awaiting analysis will be 
much lees serious than that from radioactive minerals 
The technique introduced by the late Sir William 
Ramsay, and developed by Prof Collie and by Lord 
Rayleigh, for the determination of minute traces of 
helium has reoently been still further improved by 
Prof F Paneth and, independently, by Dr R W 
Lawson It is now possible to measure with a 
reasonable degree of accuracy the helium aocumu 
lated in ordinary igneous rocks, even if their geological 
ages date from epochs no more remote than those of 
the Tertiary In the ease of plateau basalts, possibly 
some 40 million years old, the average radium and 
thonum content is such that the accumulated helium 
should be of the order 10 * c c per gm With modem 
methods amounts down to 10 • c c can be estimated, 
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and therefore quantities of the order found in rocks 
and ordinary rook forming minerals are readily 
determinable 

With these considerations in mind the helium method 
has been successfully applied to two north of England 
rocks (the Whin Sill and the Cleveland Dyke) that 
have recently been under detailed petrological in 
vestigation (A Holmes and H F Harwood Min 
Mag, 21, pp 493 542, 1928, and 22, pp 152, 
1929) The determinations of radium and thonum 
were earned out (by V 8 D ) in the laboratones of 
Prof H Mache at the Radium Institute Vienna, 
while those of helium wore done in Prof Paneth s 
laboratones m Berlin (also by V 8 D ) The ma 
tenals used for those determinations were in each 
case parts of the specimens already analysed chemic 
ally and mmeralogically in the course of the mvestiga 
tion to which reference has been made 1 he following 
are the results obtained 


Rock* Investigated 

Rax 10* 
gm /gm 

l! x 10* 
gm /gm 

ThxlO* 

gm/gm 

Hex 10* 
cc/gm 

Whin Sill 8 cord ale 
Bock, Wostmor 
land (No 551) 

0 27 

0 hi 

30 

36 0 

Cleveland Dyke 

Bolam Co Dur 
ham (No 402) 

061 

1 S3 

6 1 

11 0 


The approximate age (omitting a negligible time 
correction for the woanng out of uranium and 
thonum during the life time of the rock) is given by 
the formula 

U+^B Th * 8 5 m,11,on ye8rS * 
where U and Th are the percentage contents of tho 
rock in uranium and thonum, and He is the volume m 
cc of helium at NTP in 100 gm of the mineral 
(A Holmes and R W Lawson Factors involved 
in the Calculation of the Ages of Radioactive 
Minerals Amer Jour Sc* , April 1927, pp 334 6) 

From the data of tho above table the ages are found 
to be 

Whin Sill 182 million years 

Cleveland Dyke 20 million years 

The Whin Sill was injected into the Carboniferous 
rocks of thp north of England in very late Carbonifer 
ous times The Cleveland Dyke was injected m 
post Liassic time, and tho recognition of its definite 
status as an outlying member of the Mull dyke swarm 
points more closely to an early or middle Tertiary 
age The numerical ages are thus seen to be in 
excellent agreement with the geological evidence 
They also conform quite satisfactorily with the scanty 
results based on lead ratios The latter give 192 
million years for the late Carboniferous (Joachims tal 
pitchblende provisionally corrected by atomic weight 
evidence for primary lead) , 36 million years for the 
(f ) late Miocene (brannente from Idaho, uncorrected) , 
and 66 and 52 million years for the late Cretaoeous 
(pitchblendes from Colorado and Wyoming respect 
ively, also unoorrected) 

While it is probable that the helium results may be 
slightly low, it must be remembered that there is no 
real proof of this, for the lead ratios cited are them 
selves not yet so securely founded os one could wish 
There may be traces of primary lead m the Tertiary 
and late Cretaceous pitchblende* of North America, 
and, if so, the figures given would be too high The 
Joachims tal evidence, while generally consistent, 
suffers from the fact that the specimens analysed were 
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not the specimens from which lead was separated for 
atomic weight determination 

Clearly there is a vast field of geological research 
now open to investigation by the long neglectod 
helium method If our initial hopes are realised— 
and these preliminary results provide ample encourage 
ment — a method is now available for dating all fresh 
igneous rocks which have not been heated up or meta 
morphosed since they came into place There should 
not be the slightest difficulty for example in dis 
tinguishing Carboniferous dykes and sills from those 
of Tertiary age It should be equally easy to settle 
with certainty the controversy as to whether the 
Carrock hell complex belongs to the Ordovician or to 
some later epoch of igneous activity There are 
many such problems awaiting solution in every 
country where igneous rocks occur Moreover since 
igneous rooks suitable for the helium method are far 
more abundant and far better distributed in time than 
are radioactive minerals suitable for the lead method 
there is now available a practical means of effecting 
long distanoe correlations and of building up a geo 
logioal time scale which checked by a few reliable 
lead ratios here and there should become far more 
detailed than could ever be realised by means of the 
lead method alone 

I urther work is in progress on the north of England 
rocks and it is our intention as soon as possible to 
begin the systematic prosecution of this extremely 
promising line of research Dr R W Lawson has 
consented to collaborate in the work by making the 
helium determinations and by carrying out a quanti 
tative investigation on the possibilities of escape of 
helium m various circumstances 

V 8 Dubfy 

Department of Geology and Mining 
Gwahoi State India 

Arthur Holmes 
The University, Durham, May 8 


A Case of Siamese Twins In the Spiny Dogfish 
(Sqaalua fernandinus) 

The occurrence of a case of Siamese twins in 
fishes has, so far as we are aware not previously been 
recorded The present example was recently dis 
covered by one of us (J M ) amongst the material 
collected during the survey of the Cape seas by 
the s s P*eter t aura about twenty five years ago 
Unfortunately, no reoords of the finding of this ab 
normality appear to have been kept and one can 
therefore only speculate as to how it was originally 
found 

It is well known that this particular species of dog 
fish is viviparous, the female giving birth to as many 
as half a dozen young at a time In the dissection of 
the uterus of a gravid female, the young are found to 
be fully developed except for the possession of a yolk 
Bac, which in these cases takes on the function of a 
yolk sac placenta, being m intimate oontact with the 
wall of the uterus, which appears to be specially folded 
to reoeive the surface of the yolk sac At birth, the 
young is bom fully developed, the yolk having been 
completely absorbed, the yolk sac having shrivelled up 

In the Siamese twins’, as is well shown in the 
accompanying photograph (Fig 1 ), the umbilical cords 
are still present, each embryo being provided with one 
One is struok by the position of these cords, which 
here have their exit in the neighbourhood of the pec 
toral girdle as opposed to the normal abdominal post 
tion The integument and the musoles surrounding 
the bases of these oords were incomplete, so that e 
large opening was left for the exit of the cords, the 
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coelom thus being in direct communication with the 
extenor 

The fact that the umbilical cords were still visible 
externally — -the yolk sacs had apparently been broken 
off for they are entirely absent from the specimen — 
leads one to the conclusion based on the advanced 
state of development of the new 
bom young that the twin was 
found during tho dissection of the 
uterus of a gravid fomale 

A bnef description of the ex 
ternal appearance of the ab 
normality may prove of interest 
The anterior ends as far back as 
the pectoral fans are free being 
attached to a single trunk and 
tail Thus we find that there are 
a pair of pectoral fins to each free 
thoracic part whilo the first and 
second dorsal fins are symmetric 
ally developed in their normal 
positions Spines are developed 
in front of each dorsal fin lhe 
tail presents a peculiar appear 
anco The caudal fin is double 
symmetiically developed about 
the median horizontal axis Tho 
part correspt nding to the ventral 
lobe of tho caudal fin of a nomial 
individual is twisted through a 

E lane of 90° so as to he m the 
onzontal instead of the vertical 
plane lhis lobe of the caudal fin ' ” (ipiny dogiisii) 
is also shown in Fig 1 Along this 
side of the oaudal region a deep groove is continuous 
from this fin up to a line through the postonor endls of 
the second dorsal Tho other caudal lobe is t ntirely 
absent The ventral fins are a single pair which has 
become displaced so as to he laterally on ono side of the 
trunk Each on its inner surface has a well developed 
clasper, while the single anus is also displaced and lies 
between the bases of the ventrals 

The two heads are apposed by their ventral sur 
faces each being perfectly normal the mouths and 
nostrils facing each other 
The noimal five pairs of gills 
are also present on each 
head 

It has not yet been possible 
to make a detailed dissection 
of the specimen but a trails 
verse secti m across the tail, 
just behind the second dorsal 
hn shows that the vertebral 
column is double each col 
umn a^ 
about tl 

plane A vertebra of eaoh 
column consists of a centrum, 
the neural arches forming the 
neural canal in wluch tho 
nerve cord lies and ending 
m the neural spine On the 
side of the groove above re 
f erred to, there appears a 
single lateral arch with spine 
lying against the base of the groove enclosing a lateral 
blood vessel The two centra are separated by a 
space bounded above and below by the centra on 
one side by the laterally placed arch, and on the other 
by a sheet of cartilage This space is divided by a 
horizontal membrane to form two hemal arches m 
which the oaudal veins and arteries run 

We hope to make a detailed dissection of the various 
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internal structures m the near future in order to 
examine the various parts and to ascertain which ore 
duplicated and which single C von Bondk 

J Marchand 

Fisheries and Marine Biological Survey, 

Cape Town, 

Union of South Africa 


The Past Cold Winter and the Possibility of 
Long-range Weather Forecasting 

Modkrn meteorology has made notable advances 
in forecasting the weather of the next day but when 
it attorapts to predict the weather for more than a 
week ahead, the percentage of successes does not 
exceed fifty at the most One reason for this failure 
is to bo found m the refusal of the modem meteoro 
logist adequately to take into account m the problem 
of weather prediction of direct teirestrial influences 
such as that of the physical state of the surface waters 
of the ocoans, ov en though he may be ready enough to 
take such an influence into account when dealing with 
ono of those aerodynamical problems — for example 
the life history of an Atlantic ‘ depression ’ — whu h 
he regards as lying within his particular piovince 
Another reason is his neglect of the ‘Polar Front’ 
theory of Prof Bjerknes one of the greatest authonties 
on aerodynamics and hydrodynamn s 

Prof Bjerknes regards the polar legions as caps of 
cold air maintained largely in consequence of the local 
accumulations of ice and snow, offering a kind of cold 
circular wall fating the warmer winds of temperate 
latitudes He considers that in conjunction with the 
strongly heated ociuatonal regions, the\ set up a 
circulation which brings warm air aloft from the 
equator to the pole, there to be cooled and to sink 
weighed down by its increasing density, until it is 
absorbed into the polat cap , that these reservoirs of 
Oold air at the poles are constantly discharging then 
accumulated an towards the equator along the earth, 
in accordance with ‘ impulses ’ supplied by the region 
of low barometer around the equator , that the trade 
winds represent successful attempts on the part of 
such accumulations of polar air to reach the region 
of equatorial calms He supposes, further, that 
the cyclones of the North Atlantic arise through the 
mixing of the cold and warm air masses along the 
margin of the liolar pap {the so called ' polar front ’) 

It is clear that a great simplifying theory such as 
this offers a basis for long range forecasting of the 
weather in our latitudes If we accept the theory, it 
lg not difficult to see that the general character of 
the weather over long periods may follow changes in 
the extent and shape of the region of cold sea, for the 
polar caps must, in the long run, coincide with the 
regions of coldest water For example, the presence 
of a tongue of warm water projecting into Arctic 
regions, such as the so called Gulf Stream of the 
North Atlantic, will push this boundary back towards 
the pole, and cause contrasts such as are offered in 
winter by the cold climate of Labrador and the 
relatively mild climate of Iceland 

We may consider now whether the past severe 
winter cannot be connected with some modification of 
the normal temperature of the seas within the area of 
exceptional cold The immediate cause of the severe 
weather has clearly been the (lerststence of northerly 
and easterly winds over Russia and Central Europe 
circulating round an ‘ anticyclone ’ or region of high 
barometer over Scandinavia and Finland , which 
anticyclone has generally been separated from the area 
of high pressure that normally covers Siberia in 
winter by a region of relatively low pressure over 
Russia Now Prof Witting found in the Baltio in the 
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summer of 1927 a layer of cold water at a depth of 
about 10 fathoms, beneath the very warm surface 
water, heated by the sun, having altogether a volume 
much greater than that of a whole normal year’s out 
flow from the Baltic into the North Sea, and having a 
temperature about 10" F lower than the average The 
surface waters of the Baltic are derived ultimately 
from the mixing of the river water with that finally 
ascending from such deeper layers, and this cold water 
might well chill their surface waters, and the air in 
contact with them, for two years or more, in accord 
ance with the time that the water might be expected 
to take in passing away along the Norwegian coast 1 
Such chilling would cause the anticyclones which are 
so apt to form over Scandinavia to be more than 
usually persistent, as has been tho case this wintei 
In this way the action of the cold water, which is far 
too small to produce directly a degree of cold such as 
has been observed, may do so indirectly through the 
agency of the wind, and tho resulting accumulations 
of ice and snow will cany the process still furthei 
It seems clear that if tne action of a single sea such 
as the Baltic can bo so great, there is a great field open 
for international co operation in the systematic study 
of the physical states not only of the Baltic but also of 
all the soas and oceans in and around Europe, includ 
mg the Caspian and the Black boa This should be 
done once a year if not twice, and the results should 
he published quickly, so as to be available for long 
period weather forecasting Ihis was in fact the 
policy of the Intel national Council for the Exploration 
of the Sea before the War It is hopod that the re 
marks that I have made will show that permanently 
to abandon such a scheme may be to throw away the 
opportunities of saving millions of |xwnds that would 
be afforded by the prediction, in good tuno, of winters 
such as that of 1928-29 

W J Pettkrsson 


Refraction of Light Waves by Electrons 

It is an established fact that wireless signals trans 
mitted from any place are readily receivod at the 
diametrically opposite place on the globe The 
explanation usually given of the phenomenon is that 
the ions in the Heaviside layer make the speed of pio 
pagation of the waves greater in that layer than m 
tho ordinary air below and thus bend the waves round 
the earth by a process of refraction Larmor has 
developed the mathematical theory of the refraction 
(Phil Mag , December 1924), and has shown that if c is 
the velocity of light in vacuum and c ' m the presence 
of electrons, then c and c' are related by the equation 

, , X7 e*X»\ 

c'-* = c-*^l - N — —J, 

where N is the number of electrons per unit volume, 
e and m are the charge (in e m u ) and the mass of an 
electron, and X the wave length Assuming X = 10‘ cm 
for radio waves, calculations show that an electron 
density of 0 3 per c c is enough to produce the 
observed bending round the earth 

In the case of light waves, \ is of the order of 
10 * cm This will lead to a large value of N in order 
that light waves may bend round the earth If the 
refraction of light waves by electrons is to be observed 
in the laboratory, the curvature of the rays has to be 
much larger, and hence a still larger value of N will 
be reouired 

So far as we are aware, the bending of light waves 
by electrons has neither been attempted nor its possi 
bility discussed For some time past we have been 


1 The breckith water leaving the Baltic by the Oereaound and the 
Bdte aftmwarda forma the v BaWo oorrent 1 along the watt ooaat of 
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experimenting to deteot this effect, but before trying 
the actual experiment we thought it worth while to 
discuss if, under ordinary laboratory conditions, it is 
possible to obtain a sufficiently dense cloud of electrons 
to produce observable bending of a light beam The 
results of our theoretical deductions aro here set 
forth 

Langmuir haB shown (Phya Rev April 1923) that 
the density of space charge (/>„) at the surface of a 
plane hot surface is given by the equation 

*,= 19260 x toh/T e s u per cm » 
where » 0 is the saturation current expressed m ampeies 
pier sq cm of the hot surface at temperature 1 °K 
The density of space charge (p) at a distance y from 
the surface is also given by 

P =/>*/( V 2 L„ y+1)* 

where /„ 4 60 x 10* x T 1 V *o om 1 expresse 1 m amp 

A thonated tungsten filament of diametor 0 166 mm 
and containing 1 pier cent ThO, gives an elet tronic 
current of about 20 6 amp /tin * at temperature 
2300° K (cf Langmuir Phya Rev October 1923) If 
we take a strip of thonated tungsten giving this 
current at this temperature then p 0 will be equal to 
8232 e s u /cm * an 1 the density N of electrons at tho 
surface of the hot stnp is foun i to be 1 724 x 10 1 * 
Also since L 0 6268 (approximately) the density (N) 
of electrons at a distance y is 1 724 x 10 1 */(8860 l / + 1)* 
The expression shows that tho electron density de 
creases rapidly with increase of distance from the 
stnp Ihis variation of density will produce a cuiva 
ture in a beam of light passing over the surface of such 
a strip Sinoe to a first order of approximation the 
refractive index /x c/c - 1 N e*X*/2 run the curva 
ture of the beam at a distance y from tho stnp) will be 
dp. e*X* dN _ 4 6 x 10 » 

dy 2 m dy~ (8850y+l)* 

for sodium light \ 5 8 x 10 6 the negative sign mdi 

eating that the beam will bond away fiom the stnp 
At the surface of the stnp (y 0) the curvature of 
the beam will be numerically equal to 4 6 x 10 1 If 
we assume that this curvature is maintained through 
out the passage of the light over the whole length of 
the stnp soy 10 cm then the light boom wluoh on 
entenng the electron atmosphere just grazes the 
Burfaoe of the stnp at one extremity will on emergence 
at the other extremity be shifted through a distance 
of 2 3 x 10 * cm from the surf ace This shift will 

evidently be greater than the actual shift, since the 
expression for the curvature given above shows that 
it Is not constant but that it diminishes rapidly with 
the increase of y — the distance from the stnp A 
more detailed calculation shows that the actual shift 
will be approximately equal to 7 8 x 10 4 cm This 
shift, though small, should be detectable if suitable 
expenmen ts can be arranged 

The smallness of the shift is due to the fact that the 
emitted elections aro mostly concentrated near the 
surface of the stnp At a distance of only 0 1 mm 
the electron density falls to one ten thousandth part 
of ita value at the surface A more favourable eon 
dition for bending the light beam will possibly be set 
up if the electron oloud is pulled upward by a posi 
tively charged plate held a few millimetres above the 
surface of the hot stnp 

8 K Mitra 
Hrishixesh Rakshtt 
Wireless Laboratory 
University College of 8oienoe, 

92 Upper Circular Road Calcutta, 

Apnl 11 
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An Experimental Investigation of the Thermal 
Relations of Energy of Magnetisation 

1 his note is a first report of experiments undertaken 
for the purpose of determining the mechanism of the 
degradation of energy which aooompames magnetisa 
tion in ferromagnetic substances The present ex 
penmental method consists in observing the ohange 
in temperature of a test specimen produced by a 
ohange in the magnetising force at consecutive 
intervals in a single cycle of magnetisation 

The test specimen is in the form of 106 bars of 
soft steol drill rod 1 mm in diameter The bora are 
so mountod as to form 8 coaxial r on< entno cylinders, 
and the lengths of the cylinders aro so determined as 



to give tho aggregate tho form of an ellipsoid of revolu 
tion the minor and major axes of which are 3 4 om 
and 60 om respectively 106 copper bars of the 
same dimensions alternate with the steel bars in the 
structure 106 thermocouples are constructed by 
connecting adjacent oopper and steel bars alternately 
with 3 mm lengths of No 40 oopper wire and No 34 
constantan wire A ooil around the oentre of the 
ellipsoid permits the evaluation of the total magnetio 
flux in the specimen The entire specimen is us 
Ijedded in rice powder and placed in an evacuated, 
silvered glass tube Adequate thermal insulation 
isolates the latter from the magnetising solenoid in 
which it is plaoed 

The stability of the entire electnoal and thermal 
system is indicated by a zero shift of 2 mm per hour 
on a scale 6 metres from the thermocouple galvano 
meter A measure of the uniformity of the mag 
netising field m the ellipsoid is obtained by connecting 
x2 
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half the thermocouples (associated with the inner 
bars) m opposition to the other half In these 
circumstances a reversal of the full magnetising held, 
which produoes a rise in temperature of the steel 
corresponding to a galvanometer deflection of 220 
mm , yields a deflection of only 4 mm 

The results of the investigation are given by the 
accompanying ourves (Fig 1) where intensity of 
magnetisation and temperature are plotted against 
true magnetising field Curve af> is the upper part 
of the usual ‘ hysteresis loop ’ for the steel The 
dotted portion inchoates the loop obtained when the 
impressed field is reduced to zero and then restored 
to its former value The curve a b shows the total 
change in the temperature of the steel at every stage 
in the process of demagnetisation and reversal of 
magnetisation The dotted curve shows the total 
change m temperature corresponding to the process 
indicated by the dotted portion of the hysteresis curve 
The not inconsiderable oooling of the steel m the 
neighbourhood of zero magnetising field, as well as 
the continued oooling accompanying remagnetisation 
on the upper part of the hysteresis loop are notable 
features of this record 

Walter B Ellwood 

Physics Laboratories 
Columbia University 

New York USA, April 10 


Mine Lighting and Retinal Sensitivity 

In the review of Dr Whitaker s recent book on 
‘Mine Lighting in Nature of Mar 2, p 310 
reference was made by the reviewer to the causes of 
miner’s nystagmus I have not had the opportunity 
of examining the book myself, and therefore do not 
know what factors are considered to be most significant 
m producing this troublesome ocular disease 

In my own investigations, however I have dis 
covered several actions of light upon the retma which 
are probably of fundamental importance in this eon 
nexion When the retma is stimulated by white or 
ooloured light with an intensity below a oertain critical 
value — a intensity — an inhibitory reaction is evoked 
which depresses the sensitivity of tho visual receptors, 
whereas if the light is above that value their sensi 
tivity becomes enhanced Thus a feeble light of 
a intensity is doubly harmful, first, because tho 
intensity is too low for comfortable vision without 
eye strain, and, second because its reflex action is 
inhibitory m character 

In coal mining the source of light is of low intensity 
and the reflecting power of the coed surface is also low 
It can soaroely be doubted, therefore, that the in 
tonal ty of light reaching the retma is below the thresh 
old enhancing value, and thus it maintains the 
receptors in a much depressed condition 

The prevailing view of the visual functions of the 
spectrum has been to regard all colours or wave 
frequencies as factors contributing only to the forma 
tion of the white sensation Undoubtedly they have 
this effect, but it is far from being the whole truth, or 
perhaps even the most important part of the truth 
Each wave frequency is an energy stimulus of adistinct 
ive physiological oharaoter the oomplete functions 
of which are yet unknown I have found, however, 
that the enhancing power of violet light above the 
a intensity is about seven hundred times as great 
as that of yellow Thus it follows that sinoe violet 
contributes very little to the illuminating power of a 
light, its chief use when above a intensity is to act as 
a sensitiser of the retina for the reception of the 
illuminating oolours, a function which it performs 
with extraordinary efficiency 
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1 have seen it stated that during the War the 
Admiralty found the ability to distinguish objects on 
the sea at night or in feeble illumination was much 
increased by previously stimulating the observer’s 
eyea with violet or blue light This is to be expected 
from the extraordinary enhancing power of violet 
light Probably the same procedure would be bene 
ficial wherever observations are to be made with weak 
light, such as in the use of the microscope or in count 
ing scintillations, etc 

In mine lighting under present conditions the lamp 
seems to have too low an illuminating power and is 
probably greatly deficient in the sensitising violet 
rays On both accounts the retinal sensitivity is 
greatly depressed Under suoh conditions visual 
acuity and luminosity oontrast on which it depends 
are both diminished in value 
Possibly the miner’s optical troubles could be 
diminished or even eliminated by obtaining an lllumi 
nant which will supply violet rays of the required 
intensity, and by raising the illuminating power of the 
light above the threshold enhancing value, which for 
white light appears to be about 0 26 metre candle 
Possibly much improvement could be obtained 
even under present illuminating methods, if it is not 
impracticable, by preparing a quickly drying white 
material which the miner could smear over the ooal 
face at which he is working, and bo obtain the full 
benefit of such light as he possesses 

Frank Allen 

Department of Physics 
University of Manitoba, 

Winnipeg April 16 


Variations In Sex Expression In Ranunculus 

We have now been working on problems connected 
with andrcBOial and gynseoeal variation m Ranunculut 
for several years and wish to supplement the remarks 
by Mr J Parkin m his letter published in Nature of 
April 13, p 668 

Plants of R acris and If bul boetut with the stamens 
partially or entirely deficient in pollen production, 
and with correlated reduction in the size of the 
flowers, have long been known There are many 
scattered references in botanical literature to this 
condition Thus an interesting note on the subject 
was published in Nature so long ago as 1878 (vol 
18, p 688), and other references are given in Knutb’s 
“ Handbook of blower Pollination’ , n 18, 24 (Engl 
transl 1908) and by Sorokin, Genetics (12, 69 , 1927) 
Varying grades of femaleness ’ were noted by us at 
Kew in 1914 in three species of the genus, but the 
War and accumulation of work immediately after 
prevented experiments being oarried -out, though one 
of us mentioned their occurrence in a paper published 
m the New Phytologut (18, 264 , 1910) 

We have found all grades between plants with 
completely hermaphrodite flowers and those with no 
functional stamens The occurrence of every possible 
intermediate hag made the work of scoring extremely 
difhoult and, to a oertain degree, arbitrary On the 
other hand, our method of soorrng led to Whyte’s 
interesting and important disoovery of the time- 
factor as a cause of the appearance of hermaphrodite 
or unisexual flowers Little purpose can be fulfilled 
by giving a Latin name to the composite group of 
sex variations 

Mr Parkin, rather surprisingly, does not refer to 
the living plant he kindly sent us This was a male 
plant, in that all its flowers were, and have each 
season remained, functionlees on the female side It 
is the most interesting buttercup we have yet seen 
and it has been used in genetic*! experiments to 
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produce generations not yet scored beyond the F x 
The flowers have an increased number of narrow 
petals and, in general appearanoe, recall those of 
R ficana , yet it is certainly R acns The plant has 
been multiplied vegetatively, and good specimens are 
preserved in the Genetical Herbarium at Kew bo 
far os we know it is the only ‘ male ’ R aerie plant 
ever reoordod 

We are inclined to think that Mr Parkin’s suggestion 
that R acns is in the incipient stage from herm 
aphroditism to gynadimoism (or even to oomplete 
diceoism) is not improbable We made a similar 
suggestion in a paper on the genetics of R acns and 
R bulbosus reoently sent to press Our field observe 
tions have proved that in some populations — widely 
scattered in England and Scotland — the percentage 
of female or intermediate forms is very much higher 
than one per oent, and in some oounts it even approxi 
mated to fifty per oent 

Lastly, we wish to ask any reader observing sex 
forms or any abnormalities in any British speoies of 
Ranunculus to send us living specimens for genetioal 
and cytological analysis 

E M Marsden Jones 
W B 1’URRILL 
The Herbarium, 

Koyal Botanic Gardens, Kew, Surrey, 

April 27 


The Arc Spectrum of Phosphorus 

The arc speotrum of phosphorus has been invest! 
gated by Saltmarsh and by MoLennan m the Sohu 
inarm region, and the lines belonging to the funda 
mental transition 2Af,(Af,-<— N x ) nave been arranged 
aooordmg to Hund’s theory by MoLennan ( Trans 
Roy Soc of Canada, vo\ 21, sec 3, 1927) 

The lines belonging to the seoond group of transi 
tion 2M,(N 1 -4 — N.) lie, according to the horizontal 
comparison method of Saha and Majumdar, in the 
region ► 9400 10300 10800 ( Indian Journal of Physics, 
September 1928, p 72) Similarly, the lines due to 
the transition 2 M l (N l -4 — 0,) have been located at 
18000 20618 

The speotrum of phosphorus in the infra red region 
has not yet been investigated, but as both silicon 
and sulphur are present in the sun, it was assumed 
that phosphorus should also be found Taking the 
infra red solar lines as given in the “ Revision of 
Rowland’s Preliminary Table of Solar Spectrum 
Wave lengths," I located these lines with the aid of 
known differences Aj? la —161, AP,. a =■ 249, in the 
regions predicted The 4JP - 4S, lines and 4 P - 4P 
lines due to the transition 2M a (N 1 -i — N t ) have been 
found at »*■* 10666 to 11096 Attempts are being 
made to verify the identification by taking a speotrum 
of phosphorus in this region 

The second group of lines, — O t ), were 

identified in a group of lines obtained by Geuter in 
the region X4800 6000, and have been identified with a 
number of faint solar lines The identification seems 
to be unmistakable 

I have thus obtained two successive members of 
a Rydberg sequence, and calculated the ionising 
frequency to be ►- 80521, corresponding to a voltage 
of 10 68 volts The ionisation potential of phos 
phorus is thus found to be slightly higher than that 
of sulphur, the element succeeding it m the periodic 
table We have a similar case m nitrogen and oxygen 
The investigation thus establishes the presenoe of 
phosphorus in the sun D G Dhavale 

Physics Department. 

University of Allahabad, 

Mar 18 
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An Optical Method for Analysing Photographs 
of a-Ray Tracks 

Mr L P Curtiss, writing in Nature of April 8, 
describes a method for examining stereoscopio photo 
graphs of a ray tracks taken by two cameras at right 
angles The method which we have been using lor 
some years for tho measurement of the lengths and 
initial directions of emission of ft ray tracks (originally 
suggested to us by Prof C T R Wilson) depends on 
the samo essential principle as that described by Mr 
Curtiss, and our experience confirms his observation 
of its accuracy and convenience We described the 
method in a paper on “ The Ranges of Secondary 
prays” ( Phil Mag, 2, p 1110, 1926) as follows 
“ The lengths of the tracks were obtained from the 
stereoscopio photographs by replacing the photo 
graphic plates in the cameras, illuminating them and 
tracing out the common image which coincides in 
space with tho original track ” We have also usdd 
tne same method in an examination of the initial 
directions of emission of photoelectron tracks (Proc 
Roy Soc, A, 121, p 612, 1928) In the case of observ- 
ations with ft rays, since the track is not in ono plane, 
the use of the translucent screen (as described by Mr 
Curtiss for a rays) is not applicable 

In our experiments tho axes of tho two cameras 
were not at right angles, but were inohned at a small 
angle of about 20° With this arrangement it is 
possible to see tho track in storeoscopic relief, if, in 
stead of holding a screen in front of the camera, we 
look through one lens with the right eye and through 
the other lens with the left eye In actual practice 
this greatly facilitates the measurement of the tracks 
A fuller account of the method will shortly be pub 
lishod elsewhere J M Nutt all 

E J Williams 

The Physical Laboratories, 

The University, 

Manchester 


Geotroplsm and Antennie 

1 have just been listening to a discussion, at the 
Zoological Laboratory, arising from some interesting 
observations by Mr G L Clarke on the tropisms of 
Daphtna A question was asked as to the conceivable 
mechanism of geotropism in an anima) very little 
heavier than water and with no air bladder, and an 
expert in crustacean appendages suggested that, as 
the animal slowly sinks, fine sensory hairs on the’ 
appendages are bent upwarils 

It has since occurred to mo that, when passi\ely ex 
tended, Daphma's two swimming antenn®, branched 
and set with long fern like bristles, will offer relatively 
great resistance to movement downwards through the 
water, a resistance on a long lever which must be met 
on the short internal arm of the lever by at least ten 
times the force in the muscle or ligament involved 
The actual stimulus for geotropy (positive or 
negative) might therefore be either an increase in 
tone of the lower muscles of the antenn®, or a decrease 
in tone of the upper musoles If this hypothesis be 
considered plausible, we have an explanation why 
nauplu and cope pods have evolved these two dis 
proportionately long swimming arms, in place of 
being oontent with the senes of short equal paddles 
or cilia whioh suffloe for so many other organisms 
It is no longer remarkable that the most promt 
nent swimming organ of the larva should be an 
important sense organ in the adult decapod — for it 
has always been a sense organ 

Geo P Bidder. 

Cambridge, May 1 
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Science and the Classics 1 

By Prof D’Aboy Wbntwobth Thompson, C B , F R S 


I T has been the rule from tune immemorial, not i 
the exception, for science and the humanities to 
go hand in hand Aristotle the naturalist wrote of 
poetry , Plato was a lover of astronomy , Theo- 
phrastus the botanist was a master or rhetoric, 
whom even Cicero admired , Celsus the physician 
was an encyclopaedic scholar after the taste and 
fashion of his age When the humanistic tradition 
was at its height in the ‘ revival of learning,’ Galen 
and Hippocrates were read by all Lmacre the 
physician helped to bring Greek into England, and 
was one of the great scholars of his time Moreover 
our physicians have never lost but have nchly 
inherited and enjoyed the classical tradition , Payne 
and Greenhill, Osier and Clifford Allbutt in our 
own time, were scholars after the manner of Haller 
and Boerhaave and Richard Mead and Sir Thomas 
Browne Cuvier, busiest of men, wrote a com 
mentary on the natural history books of Pliny 
Linnaeus himself could write of Nature with a 
scholar’s pen and look upon her with a poet’s 
eyes the severe “ Systems Naturae ” was the 
work of one who foil on his knees when he beheld 
the sunlit gorse at Hampstead, and apostrophised 
mother Nature in words which sound like the echo 
of an Orphic hymn “ Natura, Filia Dei, rerum om 
mum Magistra, autodidactos, mdesmenter laborans, 
nunquam festinans,” etc 

If a man’s mind be open to the influences of 
culture at all, ho finds not a littlo of it within the 
range of his own profession, even though it be a 
technical one My own science of zoology looks a 
very different thing at my ago from what it did 
forty or fifty years ago Around its bare facts have 
grown the stones and associations which travel, 
Fnendship, reading havo supplied Loose threads 
have woven themselves into a web A fact dia 
covored yesterday is balanoed by the history of 
two thousand years Knowledge is no longer 
something learned in the study, but that is im- 
bibed during one’s wanderings through the world , 
not something which is oontamed m a book or 
books, but which in all lands and languages is part 
of the living speech and daily business of men, part 
of the common birthright of mankind 
The faculty of weaving wider and wider associa 
tions around our work and thoughts, and of thus 
enlarging the horizon of our minds, is helped by 
that sympathetic attitude and spirit of which a 
broad education has laid the first foundations But 
again, the Muses are often kindest to those who 
have worshipped little at their shnne It is 
common nowadays for clever schoolboys to spend 
many hours of every day in a chemical laboratory, 
from the age (say) of fourteen an age at which we 
were learning Greek, and Plato’s young Athenians 
were playing on the lute It might be supposed 
that our young chemists were laying up for them- 
selves what Talleyrand called “ une tnste vieillesse ” 
By no means So wonderful a thing is a schoolboy, 

1 From th« pnaldentUI addrai delivered to the CUaeioei Aieodetloo, 

Cudtff, on April 9 
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Buch a piece of work is a man, that our schoolboy- 
chemists are little tho worse of their narrow and 
eccentric education The learned chemist is still 
a learned man , m love and knowledge of the arts 
the chemists are scarcely beaten by the scholars 
Not a few are steeped m the romantic history of 
their science, know what is to bo known of ancient 
Greek and Egyptian ohemistry, search out the 
medieval secrets of the poisoner, the alchemist, and 
the magician, and are versed in the Arabic and 
other recondite languages in which so many secrets 
are hid 

If it be an attribute or an end of culture to find 
something which shall take us out of our narrow 
lives, help us to forget the routine of our employ- 
ments, and bring us m touch with the wide world, 
old and new, near and far away, to read history 
and poetry is a simple and time honoured way , 
nor is there better history or poetry than that which 
the dead languages enshnne Men who love these 
find them very helpful , they enable young men to 
see visions, they help old men to dream dreams 

A fow months ago a scholar died, full of yoars and 
of honour, m whom science and the classics were 
very perfectly combined Sir William Thiselton 
Dyer was the acknowledged head of English botany , 
as botanist and gardener hiB mfluenoo went out 
into all lands, to the benefit of mankind, from the 
garden where he had the happiness to dwell , and 
all the while he was a true scholar, a Hellenist, 
acute, fastidious, and profound 

Thiselton Dyer learned his Greek and Latin m 
a London day school , so did I mine in Edinburgh 
— in that Schola Nova of Dunedin where my father 
had taught R L Stevenson and Andrew Lang and 
many another , had read the whole Aeneid through 
with them as beginners, and told them they were 
the first child manners who ever circumnavigated 
that noble poem In seven years at school I never 
had a lesson in scienoe, nor yet, I believe, had 
Dyer , but he and his companions, and I and mine, 
were botanists and naturalists m our teens It 
was a Golden Age, when there were no scholarships 
to win, no examiners to satisfy We had freedom 
to follow our bent, and leisure in which to teach 
ourselves 

If there was one school-book which Thiselton- 
Dyer loved more than another it was Virgil’s 
“ Georgies ” Virgil never fails us, nor wearies us, 
nor does custom stale his infinite variety The 
schoolboy thinks the “ Georgies ” an easy book , 
the old soholar knows it to be hard, finds m it 
semper ahquid turn, and is tantalised and fascinated 
bv its difficulty There is a line near the beginning 
about the “ slow months ” of the year, wherein 
Augustus found his heavenly habitation “ Anne 
novum tardis sidus te mensibus addas ? ” Halley 
the astronomer, coming to Martyn’s help, ex- 
plained the line by the bnef statement that * Leo, 
Virgo, Libra, and Scorpio are really of slower 
ascension than the other eight signs of the Zodiac k , 
' to which Virgil no doubt alluded ” But scholars 



NATURE 


801 


May 25, 1929] 

have been Blow to accept an interpretation which 
seemed, as it seemed to Heyne, more subtle than 
poetic , and Comngton declares that tardus “ need 
be no more than a disparaging epithet, intended to 
exalt the power of Caesar, who is to speed the 
year ” 1 Dr Fothenngham has given me a full 
explanation, on Halley’s lines The ‘ months ’ are 
signs of the zodiac, or the corresponding spaces 
which the sun travels over in a month Owing to 
the obliquity of the ecliptic the signs, or the corre 
sponding spaces of 30°, do not rise above the horizon 
in equal times The calculation is somewhat 
technical, but the result is, briefly, that in the year 
36 B c and the latitude of Naples, the four signs 
above mentioned took each about 2| hours to rise, 
while Aries and Pisces, at the other end of the 
scale, rose in about an hour and ten minutes In 
other words, the signs round about the autumnal 
equinox took more than twice as long to nse as 
those about the vernal equinox , and the middle of 
the four ‘ slow months ’ lay precisely between 
Virgo and Libra or ‘the Claws’, — “Qua locus 
Engonen inter, Chelasque sequentes, Panditur ” 

Dr Fothenngham tells me another fact, which 
was quite new to me namely, that what looks hke, 
and is generally taken to be, a parallel passage m 
Mamlius has an entirely different meaning “ Ne 
mirere moras, cum Sol adverse per ostra Aestivum 
tardis attolht mensibus annum ” This refers to the 
sun’s anomalistic ’ motion, which is fastest at 
penhelion and slowest at aphelion , that is to say, 
in classical tiraos it moved fastest in Capncom and 
slowest in Cancer , and 1 mensis ’ hero means the 
monthly course of the sun Now it so happened 
that the three signs in which the sun moved slowest, 
Gemini, Cancer and Leo, were precisely those in 
whioh (and in which alone) the zodiacal figures were 
depicted with the head or front towards the east 
So Mamlius frames the conceit that the sun moves 
slowly because these astro, are adverse 

The naturalist, the botanist, and the astronomer, 
when they betake themselves to the classics, stnve 
continually to interpret them as generations of 
their kindred have been doing for five hundred 
years Now and then a nail is set in a sure place , 
and the task continually advances, without ever 
coming to an end Some dav, but not vet, Greece 
herself will help us Only of late has the botanist 
had a flora of Greece which he can depend upon , 
we are sadly ignorant of its fauna We long 
especially for better knowledge of its vernacular 
names of beast and bird and plant and creeping 
thing, such as are proving of deep interest to the 
naturalist and the scholar in the multitudinous 
dialects of Italy 

The humblest task of the naturalist is the identi- 
fication of species , but, both in biology and the 
classics, it lies at the root of the whole matter If 
we do not know the flower of whioh a poet sings, 
we blur the outline of his picture and miss his most 
delicate allusions You remember, ki the ‘ ‘ Oedipus 
Coloneus ”, how the clustering flowers of the nar 
cissus, 6 Ka\\i/3orpvt vapsuraos, spring up under the 
dew of heaven, and make the pryakalv Otaiv 
dpxaiov <rrt<f>dvt»pa — the time honoured garland of 
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the Magnae Deae My brother of our Greek chair 
brought me the passage only the other day, to ask 
me what flower vdpKunros was , I told him (to be- 
gin with) that it was a narcissus, which is to say, a 
daffodil But wo may read, in the “ Hymn to 
Demeter”, how Proserpine was gathering narcis 
suses, when she, poor maid, “ by gloomy Dis was 
gathered ” I thought she had her littlo feot on the 
unbending corn, and poppies in her hair 1 How 
came she to be picking daffodils, when the autumn 
was come, and she must be stolen away and leave 
her earth mother desolate and forlorn ? The 
simple, pretty explanation is that we may find a 
tiny, late flowering daffodil, Virgil’s “ sera ooman 
tem narcissum ”, growing in Groece and Italy, on the 
dry hills where there is no moisture but the dew , 
it flowers with the autumn crocus, Sophocles’ 
XpviTiivyry, KpaKos, and lasts until winter comes 
Proserpine picked it with the last rose of summer 
and the crocuses, for her farewell nosegay , she 
took it down with her to Pluto’s realm, and men 
call it her dp\aiov <TT(d>dvt»pa. 

Our daffodils have little or no perfume But the 
old fifteenth century traveller Busbequius, the 
same who brought the Constantinople Dioscondes 
to Vienna (which Sibthorpe went to Vienna to see), 
found our little autumn daffodil ‘ miro odore 
fragrantem ” When Proserpine picked her daffodil 
nosegay, such a fragrant incense smell went up that 
Heaven and earth and sea all laughed for joy 
KipafitL 5’ di>p.y iru« t ot paths tvpvs virtp8i 
yaia r* tout (yt karat, sat akpvfthv ofS/xu Oakarrr ) s 
We miss something, if we say that narcissus 
means a daffodil — and pass on 1 

One of my father’s colleagues m Ireland was 
J F Davis, who edited the “ Eumemdos ” , he was 
a very learned but eccentric man Going home on 
one of my undergraduate vacations from Cambridge, 
I met Davis in a Galway street , who cried out from 
afar off — it was his only greeting “ Can you tell 
me what plant Pliny’s Cassia really was ? ” It 
happened that a German scholar had lately de- 
clared “ Quid Cassiae nomine veteres appellannt, 
nunquam divmabimur ” Now when Virgil and 
Ovid speak of cassia, aleng with thyme and rose- 
mary, they mean marjoram, and it is so depicted in 
the Vienna Diosoondes Martial’s Cassia, whioh 
was burnt for mcense on a funeral pyre, was the 
Semitic name of a sort of cinnamon, brought home 
from India by the spice merchants Early com- 
mentators mix lip the poisonous Italian spurge- 
laui el (a sort of Daphne) with both of these , and 
Pliny mentions them, all three If I had known as 
muon as this fifty years ago, I might have given 
Davis a partial answer to his question But Pliny 
also mentions a kindred spice or drug, an evil- 
smelling spikenard from the Ganges, which he oalls 
Ozacntlis a word which one would never doubt 
came from ‘ to smell ’, if one did not know 
that so obvious a Volksetymologie was almost certain 
to be untrue This strange name and substanoe 
Thiselton-Dyer has ingeniously explained 

If we enlarge our knowledge of ancient geography 
by the help of Greek and Arab geographers, we may 
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follow, with delight and wonderment, the old trade 
routes known to Smdbad the Sailor, and to Solomon 
the King The Penplua of the Red Sea leads us by 
one of these straight to the ancient city of Ozene, an 
entrepflt of the spice merchants It has changed 
neither its name nor its commerce , it is the nch 
city of Ujjam, in Gwalior, the busy centre of the 
Indian opium trade Dyer had the acumen to de 
tect that Oiaemtxs was spikenard from Ozene just 
as m Dioscondes, Mossuhhs was Cassia from Mos 
Bylon, the ancient haven hard by Cape Guardafui 
where the spice merchants landed their costly bales 
— the 1 aromaticae species quas mittit Eous ” 
When Carlyle was old he wished they had taught 
him the constellations when he was young, and 
“ made him at home m the starry heavens ” and 
I too wish I had learned as a child to read the 
pioture book of the sky It is an infinitely noble 
and exalted theme It was the first art which grew 
into a science in the hands and minds of men 
Some say it gave mankind a first glimpse of the 
divine , by man’s soul and by the stars of heaven 
Sextus the Mathematician declares that Anstotlo 
found his way to God and it is written that the 
firmament showeth his handiwork The Greeks 
covered the sky with fairy tales — ‘ fabulis Gran 
complevere caelum,’ said Martianus Capella and 
Quintilian declares that no man can understand the 
poots if he be ignorant of astronomy — nec si 
rationem siderum ignoret, poetas mtelliget ” 

On the threshold of this delightful study we are 
met by the cardinal fact that tno panorama of the 
heavens is continually but very slowly changing 
so that the heavens of which Aratus tells are not 
our heavens, and Homer’s piotures of the sky, 
though they are exquisitely true, are no longer to be 
seen by mortal men For the heavens have their 
Great Year, in which eaoh month of the twelve is 
2000 years long, and a single day is threescore 
years and ten Some hold this to be the true theme 
of the Fourth Eclogue The Great Year, the Old 
Year, is drawing to its close when ‘ Ultima Cumaei 
vemt lam carmmis aetas ” , and anon, when ‘ in 
oipient magm procedere menses ”, the Great Year 
begins anew The Great Year and the precession 
of the equinoxes by whioh it is explained are 
doubly and trebly interesting to the classical 
scholar Its discovery is commonly attributed to 
Hipparchus, and constitutes his title to immortality , 
this is a oruoial argument of those who hold that 
the Greek genius was alone capable of transmuting 
crude barbarian knowledge into true scienoe and 
wisdom But the Assynologists have lately found 
that this palmary discovery was made, at least 
essentially, two hundred years before Hipparchus, 
by Kidinnu, Pliny’s Kidenas, of Sippur in Chaldea , 
and the Babylonian astronomer has his place 
henceforth among the greatest of men 
Ulysses leaned on his long oar and watched the 
Pleiad and Bootes and the Bear — Bobtes who sets 
so tardily, and the Bear who turns and turns 
about, and glares upon Onon, and never dips his 
feet m Ocean’s stream But we who know that 
the Bear never sets in our northern sky, are sur 
prised to find him setting like other stars, and by 
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no means fyipopo t <i Ktavoio kotrpiiiv, when we go to 
the Mediterranean or the Aegean It is many a 
day of the Great Year since the Bears went dry 
shod over the Aegean , but to tell just when they 
last did so is a simple matter, in the art or scienoe 
of astronomical ohronology The Bear was a/x/iopo* 
kotTpuv ajKtavoio in the Mediterranean about 800 or 
900 b o , and for some centuries before Homer tells 
us that on the night in question Bod tea, Onon, and 
the Pleiad were all visible together and we may 
take it for granted that they formed a notable 
configuration the place and season of which men 
were accustomed to observe Ulysses was navtgat 
tng by the stars but why mention so many stars 
for such a simple thing * We glance nowadays up 
at the sky find the Pointers and follow them to the 
Pole star in a moment But m Ulysses time there 
was no pole star nor had there been one for 
hundreds of years ! 

Greek manners steered by the Great Bear, and 
Tynans by the Little Bear, but both alike were 
makeshifts for neither Bear stood at the pole and 
neither could stand still Only in some particular 
position would either of them give the true north, 
and that position must be defined by other stars 
Suppose Ulysses out a sailing one October night, 
about a thousand years before the coming of our 
Lord a bttle before the dawn he Baw Aroturus 
and the Pleiad, balancing one another as it were, 
one hanging above the eastern horizon the other 
over the west Down in the south west Orion was 
shining, the Bear was watching him with his 
two bright eyes just then these two eyes (which 
we call the Pointers) lay one to one side and 
one to the other of the meridian and the Bear 
himself, body and tail, stretched away into the 
north east from this meridian line Ulysses looked 
at the Pointers and knew he was facing to the 
north , he then kept the Bear on his left hand, 
in the position in which it then was, and so 
steered to the south west He was on his course 
to Scheria 

The distmotion between science and the classics 
vanishes away when we oomo to history archaeo 
logy, or folklore, wherein the object of our study 
is mankind Andrew Lang and a few others began 
to show us a generation ago, how there was a 
science in the homeliest words and things and the 
spirit of history in a game, an incantation, or a toy 
In the ‘ Pharmaceutna ” of Theocritus we used 
to think the magic bird and magic wheel mere 
witchoraft, superstition, moonstruck madness — 
nothing more Then came Andrew Lang and the 
others, to show the wealth of meaning m these 
unoonsidered things We have learned that the 
wheel still hums in the little hands of a Sicilian 
child , and that a kindred wheel roars its dull note 
m the hidden ntes of the Australian bush It 
thundered in the horrid feasts of Cretan Zagreus , 
it sounded amidst the loll of drums, as in darkest 
Africa, for Rhea and Bendys and Cotytto Jason 
had it of Aphrodite, to bewitoh Medea The 
Sicilian calls it a cicada , the Greeks knew it by 
a bud’s name All the Orphic mysteries, and who 
knows what more out of tne dark religions of the 
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East he behind the story of the girl who sat under 
the Lady Moon a singing Turn wheel turn 
and fetch my own lad home to me 

When my father was writing of the dead 
languages a dead civilisation had been but re 
cently revealed the chance directed efforts of a 
traveller had shown the world that Nineveh and 
Babylon were seats of tranquil learning and 
treasured science before ever a fleet had sailed from 
Aulis or the eagles had promised empire to the 
watcher on the green Palatine More than once 
since then has discovery repeated herself raised up 
the ghost of empires which had gone down into 
the pit and oalled from sepulchral palaces the long 
procession of the dead To learn what Greece had 
of her science her religion her mysticism her 
genius her language and her blood from the 
civilisations by which her own was encompassed 
and preceded is to my mind the greatest puzzle 
of history the noblest problem for the scholar 
Were I a younger man I should want above all 
things to know Egyptian Assyrian and Hittite 
and all the rest of that pre Hellenic apparatus of 
the scholar which the last century has half 
revealed I have been dreaming all my life of the 
nches of this Promised Land a few grapes have 
been brought me from Eshcol — but I am come no 
farther than Mount Abanm 

When the wind blows from Assyria it brings 
not only odours but also stray whispers to our ears 
We remember how in the comedy of the Birds 
the two Athenians who pass by the hoopoe s 
dwelling on their way to the building of Cloud 


Cuckoo Town come laden with basket earthen pot 
and myrtle twigs 

Trudging along with basket pot and myrtle 
To find some quiet easy going spot 
Where we may settle down and dwell m peace 
The scholiast with the ignorance of his kind 
explains this paraphernalia as so many useful 
implements for scaring away the birds But now 
we learn that in an Assyrian text from the library 
of King Assurbampal precisely these three things 
a box (or basket) an earthen pot and a myrtle 
spray are named in the self same order as sacred 
utensils to be used in connexion with the founding 
of a ctty Such is the ray of light thrown by 
modem archaeology on a single and apparently 
msigmfioant line 

Caput inter nubila condit — her head is 
muffled from our sight — was Baid of antiquity as 
also of fame and scholarship like science has 
her secrets to discover and her mysteries to 

ether we be taught science or the classics m 
our boyhood is not the last word of all B it which 
ever of the twam it be let us so learn it as to love 
it and so love it that we may love it to the end 
n 8 Iv rts ra ra tr (f<r6a i/> A.< irp s y )p s 

Science and the classics The one says (in 
Wisdom s wordB) They that eat of me Bhall yet 
be hungry And the other Bays They that drink 
of me shall yet be thirsty And both alike eon 
tinually enlarge our curiosity and multiply our 
inlets to happiness 


The South Africa Meeting; of the 

T HE High Court of geological opimon met for 
the first time in 1878 at Pans with a member 
ship of 310 Since that year there have been 
thirteen meetings held at intervals of three years 
or so at various capitals or other centres in Europe 
as well as in North and Central America the long 
interval of rune years which separated the twelfth 
meeting in Canada during 1913 from the thirteenth 
session at Brussels m 1922 was due to the War and 
its aftermath 

The present century is witnessing a remarkable 
extension — in theory and practice— of the principle 
of internationalism in many branches of human 
endeavour of this the pages of Natubb afford 
ample evidence For the geologist extensive 
travelling is indispensable and this is reflected in 
the steady growth in the number of those attending 
the sessions of the Congress the record gathering 
of 742 geologists representing some forty different 
nationalities is a striking testimony of the extent 
to which world oo operation has grown in this 
science 

For ite fifteenth session the Congress meets 
during the last week of July and during August 
of this year m South Africa at the invitation of the 
Government of the Union with its headquarters 
at Pretoria The practical support from the 
Government as well as from the mining industry 
at Johannesburg and Kimberley from mumoi 
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International Geological Congress 
palities and other public bodies and from various 
generous friends has made it possible to arrange 
an attractive programme This is the first occasion 
on which the Geological Congress has met in the 
southern hemisphere and the exceptional oppor 
tumties which South Africa offers for the study 
of many fundamental problems of geology will 
make a strong appeal throughout the geological 
world Though the Union of South Africa is not 
yet known with a degree of detail comparable 
with that reached in some older countries where 
geological investigation— both official and private — 
has been earned on for much longer penods enough 
has been accomplished to allow one important 
function of the Congress — the exammation of the 
outstanding geological features of South Afnoa — 
to be earned out with profit and interest to the 
visiting members Unfortunately the great dis 
tances mvolved make heavy demands on the 
geologist s time and purse but the efforts of the 
organising committee nave met with a considerable 
measure of success so that substantial concessions 
have been granted by the steamship lines and the 
South Afncan railway administration 
The first main object of the Congress — to take 
stock of recent advanoee in geology— has in accord 
ance with the excellent practioe established at 
previous meetmgs enabled certain subjects to be 
placed in the foreground of the discussions The 
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important results that this excellent policy promises 
may be illustrated in the classic symposium on the 
origin of crystalline schists which makes the 
Comptes Tindua of the London Congress in 1888 
such a valuable record to the student of rock 
genesis Almost all the special topics set down for 
the meeting in South Africa clearly reflect several 
of the particular features m which tho geology of 
that country deserves the special attention of the 
( ongress Magmatic differentiation pre Pleisto 
cene glacial periods the Karroo System its strati 
graphy palaeontology and world distribution to 
these rift valleys the genesis of petroleum and the 
geological work of micro organisms have been added 
by special request 

Probably nowhere in the world are the phenomena 
of magmatic differentiation more superbly displayed 
in extensive outcrops than in the unique igneous 
complex of tho Bushveld a potrographical province 
covering more than 10 000 square miles of country 
and including rocks that range from granite through 
norite and various ultrabasic types to massive 
segregations of almost pure magnetite and chromite 
frequently alternating with bands of that remark 
able group — the anorthosite Needless to say this 
almost inexhaustible field of study long ago 
attracted tho attention of the South African geo 
logists — of whom Molengraaff State geologist of 
the former South African Republic was the first 
to recognise the genetic connexion between various 
members of the Complex By 1922 the more svs 
tematic survey of the Bushveld had advanced 
sufficiently to induce Prof R A Daly to organise 
a Shaler Memorial Expedition to South Afncar 
with the special object (amongst others) of ox 
amming what Daly and Molengraaff describe as 

the largest and most remarkable igneous complex 
yet mapped 

South African geological literature has been en 
nched by two most valuable contributions from 
the members of this expedition in the first Prof 
Daly and Prof Molengraaff discuss the structural 
features of the Bushveld Complex ( Journal of 
Otology 1924) while in the second (Bull 0 ml 
Aoc of America 1928) Daly gives a brilliant 
analysis of the petrographioal and chemical aspects 
revealed by the major phases of the Complex The 
long excursion after this summer s session of the 
Congress specially devoted to the Bushveld follows 
closely the route traversed by Daly and his friends 
and the membership already secured promises not 
only valuable and profitable results but oertainly 
also a stimulating experience for the South African 
geologists concerned It need scarcely be said 
that the curious occurrences of primary deposits of 
platinum for which the Complex is gradually 
assuming great economic importance including 
those strange and unique vortical tubes of 
dumte are not to be overlooked on this excursion 

Sinoe the days when Sutherland in 1868 first 
recognised the glacial origin of what is now firmly 
established as the Dwyka conglomerate the study 
of pre Pleistocene glacial periods has made great 
strides both m South Africa and in the other 
continents where Permo Carboniferous glaciation 
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is m evidence and a special excursion will give a 
glimpse of the stupendous glacial activity which 
has left us with the remains of ground moraine 
spread over more than 17 000 square miles and 
demonstrate the superb Btnated floor etc of this 
Dwyka conglomerate for which the Kimberley 
neighbourhood has become so justly famous that 
one might call that region the glacial geologists 
National Park 

Apart from the Permo Carboniferous South 
African geologists have recognised four other pre 
Pleistoceno glacial periods all of which are older 
than the Dwyka In this recognition the late 
Geological Commission of the Cape of Good Hope 
has taken the principal part One of these can 
be traced m the glacial conglomerate of the Table 
Mountain sandstone of the Cape System m the 
Cape Peninsula etc Another is found m the Lower 
Witwatersrand bystem in the Heidelberg area 
while a third is reflected by the tillite in the 
Cnquatown Series of the Transvaal System (N W 
Cape and Central Transvaal) The fourth period 
is that of the Nurnees Senes in Namaqualand An 
examination of the majonty of these glacial de 
posits is included m the programme of excursions 
and no doubt will furnish much material for 
interesting and helpful discussion 

No apology is needed for selecting for discussion 
at a meeting in South Africa the stratigraphy 
paleontology anil world distribution of the Karroo 
System which is par excellence in that sub continent 
covenng approximately one half of the Union of 
South Africa with its rich reptilian fauna and 
instructive fossil flora with which geologists have 
become familiar through the researches of Broom 
Haughton Du Toit and others It is to be hoped 
that the palaeontologists will not miss examining 
the exceptionally fine typo collections of Karroo 
fossils which form a recognised feature of import 
ance m the South African Museum at Cape Town 
Tho Karroo stratigraphy etc (including the profuse 
sills of dolente) with some of its organic remains 
will receive special attention on the Cape Kimberley 
Port Elizabeth and Durban Zululand excursions 
the first named also covenng good fossil localities of 
the (Devoman) Bokkeveld Senes of the Cape System 

A discussion on rift valleys is most appropnate 
to the venue of this Congress it is obviously a 
branch of tectonic geology of far more than local 
interest and its lnclusionby special request on Hie 
part of those closely identified with this line of 
research is to be welcomed — no less than the offer 
by one of the latter to invite a symposium on this 
subject by means of an illustrated lecture 

For the second mam object of the Congress — a 
study of the geology of the country visited — the 
organising committee has evidently felt — and we 
cordially endorse its view — that in a country re 
latively so little known to geologists outside £k>uth 
Africa a large and varied senes of excursions would 
make a special appeal and a study of the programme 
shows that m this respect the fifteenth Congress 
should certainly constitute a record sinoe the 
twenty two excursions extend from Cape Town in 
the Bouth northwards to Elizabeth ville m the 
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Congo, and from Lttdentzbucht on the Atlantic to 
Durban on the Indian Ocean, forming a network 
of journeys that cover an area one third the size 
of Europe ! Yet this comprehensive programme is 
so skilfully worked out that every member has an 
opportunity of taking part in a large proportion 
of the excursions These range from half a day to 
twelve days — and they study not only the taste 
but also the purse, while their scientific success 
should be assured when one glances at the names 
of the leaders Among the outstanding geological 
features to be visited are the Victoria Falla (with 
their fascinating physiographical history), the Bush 
veld Complex, the Karroo, the Groat Eastern 
Escarpment of the Drakensberg at the Devil’s 
Kantoor (the magnificent scenery of which has 
made this a classical spot for studying the tro 
mendous physiographic contrast in the relationship 
between tne Central Plateau and the coastal bolt), 
the Zululand Cretaceous Beds, and the unique 
Vredefort Dome, where a central granite is sur 
rounded by a girdle of sediments showing an 
inversion of the succession through thousands of 
feet of thickness, and associated with an almost 
incredibly intense metamorphism Through the 
published work of Molengraaff, Hall, and Nel, 
much detailed information on these extraordinary 
phenomena is available Of the various occurrences 
of alkali rocks, the programme provides a visit to 
the Franspoort bodies near Pretoria, the alkali 
granites and canadites round the Vredefort Dome, 
as well as the Pilandsberg (with its remarkable 
ring inclusions)— the largest alkali mass yet ex 
amined in detail, which has recently been described 
by Shand ( Transactions of the Geological Society of 
South Africa , 1928) 

Economic geology naturally has a prominent 
place in the programme the Kimberlite diamond 
pipes of Kimberley and the Premier Diamond Mine 
(whence came the largest diamond on record), the 


Witwatersrand with the world’s most important 
goldfields, the primary platmum deposits of the 
Bush veld, the remarkably rich asbestos mines near 
Barberton, the rare chromite occurrences in the 
Bushveld Complex, the ore deposits and peculiar 
desert geology of South West ilinca, including the 
mineralogists’ well known hunting ground of the 
Tsumeb lead and zino mines, and last, though 
certainly not least, the copper bearing regions of 
Northern Rhodesia, now recognised as a most 
important asset in the mineral resources of the 
British Empire 

The Congress has also begun the practice of 
setting aside for special study the world’s resources 
in certain types of ores — for example, iron, coal, 
pyrites — and the resulting volumes remain a hand 
some testimony to the foresight of the Congress 
No happier choice could have been made for the 
South Africa meeting than the subject of the 
‘ Gold Resources of the World ” 

The recent publication by the Geological Survey 
of the Union of a map on the scale of one m a 
million, also the latest volume (written by Borne 
members of that Survey) in the well known senes 
of the “ Handbuch dor regionalen Geologic ”, deal- 
ing specifically with the Union, will be much 
appreciated by visiting geologists m particular 
For those who may want to take m a wider field 
there is the admirable volume by Du Toit on 
“The Geology of South Africa ” 

The almost simultaneous meeting in South Africa 
of the British Association, under the presidency of 
a distinguished geologist, Sir Thomas Holland and 
the useful measure of co operation with the Con- 
gress, arranged for at Johannesburg and Pretoria 
will render 1929 a memorable year m the history 
of geology, while the gathenng of the world’s 
geological clans in that sub continent may well 
repeat the truth of the well known phrase “ Ex 
Africa semper akquid novi ” A L H 


Obituary 


The Maharaj Rana or Jhalawab 

T HE announcement in Nature of April 20 of the 
death of the Maharaj Rana Bhawani Singh of 
Jhalawar while again on his way to Europe recalls 
the fact that, of those with whom he was associated 
in previous visits, too many would not have been 
here to welcome him He would doubtless have 
missed especially Sir James Dewar at the Royal 
Institution, Prof A D Waller at the Physiological 
Laboratory in the top story of the University of 
London, Sir Archibald Geikie, president of the 
Royal Society at its 260th anniversary, which the 
Manaraj Rana attended as a delegate from India , 
and besides those, Miss K Stephen, principal of 
Newnham, m 1912, and the presidents of the 
meetings of the British Association, Sir William 
Herdman at Cardiff in 1920, Sir Edward Thorpe 
at Edinburgh in 1921 

The Maharaj Rana’s first visit to Europe m 1904 
furnished material for a book of travel pictures, 
published m 1912, when he came to England for a 
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long stay with a suite of court officials in attendance, 
among whom, the Pandit Shyam Shankar was mde 
fatigable in providing opportunities for the acquire 
ment of knowledge of tne West and the diffusion of 
knowledge of the ways and customs of the East 
Meteorology was one of the sciences that caught 
the Maharaj Rana's attention He became a familiar 
figure at meetings of the International Commissions 
for Mantime Meteorology and for Weather Tele- 
graphy which were held in London m September of 
that year It was an interesting time, because tele 
grams from Iceland, wireless telegrams from ships, 
and an international code for gale warnings were on 
the agenda papers The Maharaj Rana acknow- 
ledged the courtesy of the Commissions by a stately 
dinner, at which, with other novelties, the members 
with their ladies were initiated m the parting 
ceremonies of garlands and attar of roses 
A visit to Cambridge in the same year provided 
the experience of luncheon and the gardens at 
Newnham College, with an exchange of civilities 
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between potentate and student by the aid of hand 
cameras then dinner m a oollege hall and the cul- 
tured serenity of the combination room, so impress 
ive as to suggest that two or three years at an 
English university would form the proper comple 
tion of the education of the heir to a throne In 
1920 that idea found expression at Oxford Kumar 
Rajendra Singh, reoently married to the daughter 
of the Maharaja of Vizianagram, went to Chnst 
Church, and the Maharaj Rana enrolled himself at 
New College Apart from a short return home m 
1921, he lived in Oxford for two years , but he was 
always to be found at the lectures of the Royal 
Institution The British Association, the Royal 
Sanitary Institute, the Royal Aeronautical Society, 
and again, whatever was going on at the Meteoro 
logical Office, engaged nis attention, including 
another meeting of the International Commission 
for Weather Telegraphy His part in the many 
scientific meetings which he attended was mainly 
to listen and appreciate Conversation was favoured 
as a mode of expressing himself, rather than writing 
or speechmaking , in tnat and in his letters ho was 
invariably alert and precise 

The Times of April 15 gave a striking account of 
the character and achievements of the Maharaj Rana 
as a ruler Others will chensh the remembrance of 
a genial and enthusiastic student of Nature and art 
As a Rajput his traditions and reminiscences were 
of military prowess and achievements with the bow 
As one condoles with the new Maharajah on the 
loss of his father, it is impossible not to wonder 
what would happen if the Indian princes betook 
themselves to the conquest of the secrets of the 
Nature that surrounds them , if they should turn 
their swords into tuning - forks and their arrows 
into sounding balloons Napieb Shaw 


Swedish zoology has sustained a serious loss in 
the death of Prof Nils Johan Teodor Odhner, 
which occurred at Stockholm on Oct 29, 1928 
Prof Odhner was bom at Lund in 1879 Gradu- 
ating at the University of Uppsala, he became 
leoturer m zoology at that University In 1914 
he was nominated as professor of zoology m the 
University of Oslo (Norway), and four years later 
he became IrUendant of the department of inverte- 
brates in the State Museum of Natural History in 
Stockholm Prof Odhner’s zoological work con 
sists principally of systematic and faumstio papers 
on the Trematoda, upon which group of animals 
he had been for many years a leading authority 
He also devoted some time to the study of certain 
groups of Crustacea His activities were not, 
however, confined to zoologioal research His 
wide sooial interests and energetic contribution to 
the intellectual life of his country are manifested 
by the various official positions which he occupied — 
as a delegate to the League of Nations, president 
of the Sweden Finland Foundation, and vice- 
secretary of the Swedish Academy of Science As 
a speaker and writer he contributed much to the 
popularisation of his own branch of science 


We regret to announoe the following deaths 
The Right Hon the Earl of Rosebery and Mid 
lothian, KG, K T , F R 8 , Chancellor of the 
University of London, who was elected to the Royal 
Society in 1886 under Statute 12, which permits of 
the election of persons who “ either have rendered 
conspicuous serwoe to the cause of soienoe, or are 
such that their election would be of signal benefit to 
the Society ”, on May 21, aged eighty two years 
M Emile Chaix, professor of physical geography at 
the University of Geneva, aged seventy four years 


New® and Views 


The most important legislation affecting the welfare 
of migratory birds, since the Migratory Bird Treaty 
Act of 1918 between the United States and Canada, 
was passed by the U S Senate on Feb 1 1, and signed 
by President Coolidge on Feb 18 Tins was the 
Norbeok Andresen Migratory Bird Conservation Act, 
which has been fought for eight years in eight sessions 
of Congress, and finally sucoeeded when the matter 
of a Federal license, to which objection had been 
taken, was omitted from the Bill The Aot is a direct 
sequel to the Migratory Bird Treaty of 1918, for it 
was found that, useful as that Treaty had been, muoh 
of its potential value seemed likely to be lost if 
provision could not be made for a system of refuges 
or sanotuanes in the areas traversed by the birds m 
their migratory flights, and on their wintering grounds 
The purchases of auoh reserve areas demanded large 
sums of money, and it was to meet this outlay that 
the Federal license, which proved to be the stumbling- 
block of the original Bill, was proposed The difficulty 
of finance has been removed by proposed State grants 
Although the Aot makes no appropriation, it authorises 
a sohedule of appropriations amounting in all to some 
eight million dollars, and settling down after ten years 
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to an annual sum of 200,000 dollars The first year’s 
sum of 76,000 dollars is to be devoted to a survey of 
the area to determine the places best suited to become 
bird refuges, and, this completed, the selected areas 
will be purchased and henceforth guarded by an 
appropriate staff The Amenoan Game Protective 
Association, which has strongly advocated the pro 
posals of the bill m its bulletin, American Game, is 
to be congratulated on the suooess of its campaign 

A special type of rubber made by the Expanded 
Rubber Co , Ltd , Wembley Park, and marketed under 
the trade name of ‘Onazote’, which appears to have 
many uses in science and technology, has reoently 
been mentioned in the Press Onazote is essenti- 
ally a very spongy form of rubber prepared by 
vulcanisation under high gaseous pressure, which is 
sometimes as high as a hundred atmospheres During 
the cooling process the pressure is gradually reduced, 
with the result that the occluded gae expands, form- 
ing pockets of air enclosed in thin rubber membranes 
Onazote oan be prepared with a variety of physical 
properties by suitably varying the process of prepara- 
tion In particular, it oan be produced in a hard 
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form not unlike ebonite in external appearance, and 
in a soft pliable form In each caae the fine cellular 
structure is of course retained 

Thk material has a remarkably low specific gravity 
of the order 0 076 to 0 102 (that is, it weighs 4J 6 lb 
per cubic foot), and the hard variety ib stated to be 
practically impermeable to water The soft form com 
bines low density with high resiliency, and tests mdi 
cate that after the removal of the compressing load 
the sheets return practically at once to their initial 
thiokness As may be conjectured from its physical 
nature, onazote has a very low thermal conductivity 
The value of this constant as measured on a sample 
at the National Physical Laboratory is 0 00008 
gram calories per square centimetre per second for 
1 cm thickness and 1° C difference in temperature 
between faces It is suggested that the material 
may have a variety of usos Its lightness and non 
absorbent properties render it suitable for life belts 
and floats, and its resiliency suggests its possibilities 
in making shock absorbers, cushions, and allied 
articles It is also claimed to be of use as a sound 
absorber for making silenoe cabinets and improving 
the acoustics of buildings The hard variety has 
electrical properties akin to ebonite but without the 
brittleness of ebonite 

Thk problem of distributing the white population 
of the British Commonwealth m the most efficient 
manner as between all its parts, is the object of the 
various schemes of Empire settlement which are in 
eluded in the Report of the Oversea Settlement Com 
mitteo for 1928 (London H M Stationery Offioe, 
Cmd 3308) Among the many problems on which 
the report touches is that of the checks on this desir- 
able redistribution of population These are many, 
and include, m Great Britain, the industrial habits 
and townward bent of the population and its unfitness 
and unwillingness to settle on the land , the upward 
tendency of the standard of living , the effect of 
schemes of social insurance which tend to anchor 
population and decrease its mobility, and the fact 
that the spirit of emigration becomes evident when 
the population is prospering and not in times of 
adversity In the Dominions, there are also certain 
factors that check the flow of population from the 
home oountry The call for population does not 
neoessanly bear relation to the conditions in Great 
Britain and the need for emigration The Dominions 
want mainly agricultural workers and, among women, 
domes tio workers, while the need for emigration is 
chiefly among the industrial workers The growing 
tendency of all the Dominions to make a more and 
more vigorous scrutiny, in the interests of racial 
fitness, of all who wish to enter the territory, reduces 
further the flow of emigrants from Great Bn tain 

Thk first conversazione this year of the Royal 
Society was held on May 16 in the Society’s rooms at 
Burlington House As usual, there were numerous 
exhibits and demonstrations representing recent de 
velopments in many branches of science, as well as 
instruments and photographs of histone interest 
Atomic physics does not easily lend itself to large scale 
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demonstration, but Prof G P Thomson showed 
photographs from his work on the diffraotion of 
electron waves, and Messrs Adam Hilger, Ltd .included 
in their exhibit one of Dr Jean Thibaud’s X ray 
grating spectrographs for soft X rays Applied physios 
exhibits inoluded an instantaneous visual direct read- 
ing radiogoniometer (Radio Research Station, Slough) 
Physiological apparatus included a moving iron 
oscillograph recording sensory nerve action currents 
(Mr Bryan Matthews), and a portable electrocardio 
graph (Cambridge Instrument Co , Ltd ) Recent 
biological work was represented by exhibits of 
‘breaking* in tulips from the John Innes Horti 
cultural Institution, plants toxic to insects (Rotham 
s ted Experimental Stations), and several exhibits 
from the British Museum (Natural History) Prof 
W A Bone and Mr R P Fraser showed some 
remarkable photographs of flame propagation in 
gases, Sir Robert Hadfleld specimens of various special 
steels, the Anglo Persian Oil Co an apparatus for the 
visual examination of oil being cracked undor pressure, 
and so on Twice during the evening Dr R G Canti 
gave a kinematograph demonstration, consisting of 
consecutive senes of photomicrographs, of living tissue 
cultivated tn mtro The film showed the processes 
of cell growth in the normal and malignant tissue 
out wandenng of fibroblasts and wandonng cells , 
the vanous stages of cell division including migration 
of the chromosomes , cell degeneration , phagocytosis 
The last part of the film, which dealt with the flbro 
blast of the chick embryo under dark ground lllumina 
tion, showed the internal structures of the cell 

At the Friday evening meeting of the Royal 
Institution on May 10, Prof A E Boycott gave a 
fascinating account of the genetios of the mode of 
twist of the shell in Lunncea peregra, and illustrative 
collections were also on view at the Royal Society 
soir6e on May 15 In the majority of species of snails 
the twist of the spiral is dextral, but in a few it is 
normally sinistra] In many of the normal dextral 
species smistral varieties occur, and vice versa , and 
these unusual forms occur cither as odd sporadic 
specimens or else as an established component of the 
population Lwincea peregra is normally dextral, and 
its smistral vanety is very rare — less than a dozen 
sporadic having been recorded In four ponds in 
England the population of dextral snails inoluded a 
small proportion (5 per cent or less) of sunstrals 
Four of these smistral individuals were used for ex 
penmental breeding work It was found that 
sinistrality is a simple Mendelian recessive which is 
inherited according to the usual plan, save that any 
change of twist imposed by crossing is delayed for 
one generation The snail inherits not its own twist 
but the twist of its offspring, and segregation is by 
broods and not by individuals All inheritance in 
Lxrrvncea is, however, not maternal Albinism was 
found to be a simple Mendelian recessive, transmitted 
in a straightforward fashion Sinistrality and dex- 
trality are characters of considerable importance, for 
the reason that in the Helices, which are incapable 
of self-fertilisation, copulation is impossible between 
the two forms The peculiar inheritance of shell twist 
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is due to the fact that this character is determined at 
the first division of the egg, soon after the entrance 
of the sperm, and the form of the division is determined 
by the constitution of the egg and the sperm does not 
effect it Albinism, on the other hand, is a character 
which is not expressed until much later in development, 
by which time the contribution of the sperm has 
become effective 

The speech delivered reoently by Sir Robert 
Hadfield, as chairman of Hadfield’s, Ltd , contained 
many points of special importance and showed the 
advances which the steel farms of Great Britain, 
including his own, are making In connexion with 
the attempts now being made to foster a better spirit 
between employers and employed, it is of special 
interest to note that, so long ago as 1894, bir Robert 
presided at a well attended meeting of employers 
and labour representatives in London, when a body 
was formed to which the name of the Industrial 
Union of Employers and Employed was given The 
body had objoete in view of a similar nature to those 
now being formulated by the Melcliett Turner con- 
ference, and met with strong approval from many 
men of a more far seeing character Sir Robert 
remarks that, Had the employers at that time 
taken the matter with the same heartiness, and given 
the same support rendered by the labour lepresenta- 
tives to myself (the president) and the Council, I fully 
believe that this work would not have come to an 
untimely end and would have proved of great national 
benefit I believe that the organisation then proposed 
would have gradually grown m importance and that 
much of the trouble since experienced might 
have been largely avoided ” 

In speaking of scientific research in Great Britain 
generally, and especially of lesearch with a possiblo 
techmoal bearing, Sir Robert Hadfield made the 
following important observation “ It is most ad 
visable that research work should be fostered in the 
various universities of Great Britain Whilst we 

all recognise the splendid work done by the National 
Physical Laboratory, which is an exceedingly lm 
portant organisation, those local centres must not 
be ovei looked when monetary grants are being 
allocated It is usually the local centres which best 
know the needs of the particular locality concerned 
There is no reason why subventions or grants, whether 
from Government headquarters m London or locally, 
should not bo freely handed over to our vanouB local 
universities, thus locally stimulating and encouraging 
research, which is more than ever important nowa 
days ” Interesting remarks were also made concerning 
the growth of the induction melting of metals and the 
new heat resisting steels The advance made in the 
latter connexion is indicated by the example given 
of a steel heated to a temperature of 1200° C for 
21 hours whioh, after that very drastio treatment, was 
scarcely scaled at all 

On Tuesday, May 14, the Prince of Wales formally 
opened the^ gMk ^ast Coast Exhibition at Newcastle 
upon Tynto great industrial exhibition, repre- 
sentative of tkelife and work of the north of England, 
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has been organised and built in less than two years 
on a commanding slope on the Town Moor, and will 
remain open until October Prominent features are 
the Palaces of Engineering and Industries, where the 
Tyneside manufacturers have made good use of the 
opportunity of showing the manifold activities of the 
industrialist comer of England The Pnnce of Wales, 
who went to tho Exhibition after openmg the new 
department for mining research at Armstrong College, 
congratulated the promoters on the general lay out , 
its aim, he said, “ is to revitalise existing industries, 
to discover how they should be adapted, and, if neces 
sary, improved ” Scientific discovery linkod with 
industry is well represented in the president of the 
Exhibition, Sir Charles Parsons, and it is m this 
direction that we must look for the adaptations and 
improvements visualised by the Pnnce of Wales and 
for new methods and new industries to enable the 
British Empire to maintain its place m the world’s 
markets 

The Federation of Lancashire and Cheshire 
Museums, founded in January 1928, has issued a 
first annual report, which summanses very bnefly 
the aims and accomplishments of the Federation 
The object is the practical one of a more efficient 
museum service as between museums themselves 
and as between museums and the public, and the 
experiment will be watched with keen interest in 
the hope that it may contribute to the solution of the 
difficulties and stateness of the smaller local museums 
The means adopted havo been periodical meetings of 
museum curators and members of their committees, 
where subjects of practical interest arc discussed, 
and a scheme for the donation, exchange, or loan of 
specimens between tho federated museums Twenty 
three, out of a possible of thirty eight museums m 
tho two counties, have joined the federation, the 
meetings were reasonably well attended, and the 
exchange scheme has been made use of by thirteen 
museums There can be no doubt about the excel- 
lence of the federation idea , time will decide whether 
the museums themselves are enthusiastic enough and 
energetic enough to make it a success 

The Imperial Bureau of Soil Science, one of the 
eight Bureaux the formation of which was recom- 
mended by the Imperial Agricultural Reseaich Con- 
ference of 1927, commenced work on May 1 at the 
Bothams ted Experimental Station Sir John Russell, 
Director of Rothamsted, is also the Director of the 
Bureau, and Dr A F Joseph, lately Sudan Govern 
ment Chemist, has been appointed deputy director 
The functions of the Bureau include the collection and 
distribution of all researoh work of importance on 
soils to the British Empire, the assistance of research 
workers m the prosecution of their investigations in 
whatever ways it oan, the bringing together of workers 
from different parts of the Empire (either by corre 
spondenee or in conference) interested in the same 
subjects, and to supply information generally which 
may facilitate the work of sod experts in the develop- 
ment of agriculture It is hoped that before long the 
Bureau will be in close touch with all sod investigators 
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of the Empire, both at home and abroad, and that by 
means of information circulars and other methods, tho 
results of studies carried on m one part of the Empire 
will be made available foi all Arrangements will also 
be made to supply information dealing with soil mvoHti 
gations in foreign countries, tho results of which, 
owing to language or other difficulties, are not roadilv 
available 

Thf Bohemian Academy of Sciences has recently 
issued its Bulletin International for 1926, containing 
in its 628 pages resumes in English or French of the 
papers communicated to the Academy during that 
year 'I hoso communications number nearly hft y , 
and cover the whole held of mathematical and natural 
soiencos and medicine, and many, especially those 
dealing with biology, are illustrated with photo 
micrographs and other well executed illustrations 
This is particularly noticeable in tho throe coloured 
platos accompanying Dr V Breindl’H studies of 
plasmodiurn, those with Dr J Wolf’s investigation 
of tho genesis of collagen fibres, and those of Piof B 
N?moc and Dr Milov ldov on bacteria in plant and 
human tumours There is a posthumous contribution 
from Prof J V DaneS on the limestone physiography 
of the United States of America, and among a number 
of other geological papeis are several by Dr Potrbok 
on the stratigraphy of the Palestine palaeolithic (the 
first containing 108 figures) In mathematics, Di 
V Trkal has given a contribution to the dynamics 
of tho neutral helium atom whilst the Bulletin also 
contains Dr Sobotka’a deductions of certain polar 
properties in conic systems Oliemu al science is 
represented by papers oil the radioactivity of potas 
sium and rubidium (Miss Petrova), adsorption by 
colloidal carbon (Dr Podroufcck), the electrolytic 
estimation of bismuth (A Jilek and J Lukas), and a 
study of the pyrrolones (R LukeS) 

The only railway line laid across South America is 
the one joining Valparaiso and Buenos Aires, travers 
Ing both Chile and Argentina It provides an over 
land connexion 840 miles long between the Pacific 
and Atlantic Oceans It skirts the extinct volcano 
of Aconcagua in the Andes, and its maximum altitude 
is about 10,600 feet The section of the railway 
from Los Andes to Mendoza is called the Transandine 
Railway It is laid for a combined rack and adhesion 
service and has a metre gauge The operation of 
this railway was rendered very difficult in winter by 
snowfalls, often 20 feet deep, and by avalanches of 
rocks This necessitated extensive protective works 
and galleries Owing to the soft coal used, thorough 
ventilation of the galleries was also necessary This, 
and the fact that the coal used had to be raised to 
an altitude of nearly two miles against gravity, induced 
the directors of the Transandine Railway, which 
belongs to a British company, to adopt electric 
traction This enabled an increase in the speed and 
weight of the trains to be made As the freight con 
auts mainly of cattle from Argentina to Chile, and 
perishable fruit in the opposite direction, the increase 
in weight and speed has many advantages A full 
technical account of this railway is begun in the 
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Brovm Boven Review for April This company, in 
conjunction with the Swiss Locomotive and Machine 
W r orks at \\ interthur constructed the combined rack 
and adhesion locomotives which are used These 
are the largest locomotives of this type that have 
ever been built The brakes required for these 
locomotives are quite as important as the driving 
gear The biakes for the adhesion driving wheels are 
of the Westinghouse compressed air type When 
the emeigenoy lack brake is used the automatic 
brakes on both locomotive and train are applied 
simultaneously Tho braking force on the rack 
sections at the wheel tread is 32 tons The total 
continual electrical braking capacity is 466 horse 

Manv accessions illustrating the lustoiical develop 
ment of tho sciences were made to the Lewis Evans 
collection of the Old Ashinoiean during the past year 
They include a valuable series of pei jietual calendars 
in various materials, a set of bron/e fat similes of 
previously unknown smgical instruments used in 
Pompeii in tho first century, seveial important 
microscopes from tho Crisp collection, and a refract 
ing telescope of great histone interest namely, 
tho instrument used bv the greatest of Oxford’s 
astronomers James Bradloy who himself lectured 
in the Old Ashmoiean from 1729 onwards The fifth 
Annual Report, foi 1928 m addition to recording 
other gifts, directs attention to the need for treating 
the outer stonework of the building which has not 
been refacod since 1679, and mentions a feature of 
the yoar which should be of great advantage to the 
development of tho collections, namely , the foundation 
of a Society of the friends of the Old Ashmoiean 
Previous to the annual meeting of this Society on 
May 4, Prof D’Arty W Thompson deliv ered a public 
add ress on ' The Hellenic Element in tho Development 
of Science , to which referem e was made in our issue 
of May 11, p 732 

The annual visitation of the Royal Observatoiy, 
Greenwich, will take place on Saturday, June 1 

At the anniversary meeting of the Royal Society of- 
South Africa, held on Mai 20, the following officers 
for 1929 wore elocted — President Dr W A Jolly , 
Hon Treasurer Dr L Crawford, and Hon Secretary 
Dr B F J Schonland 

The Council of the Royal Meteorological Society 
has sent a message of congratulation and good wishes 
to tho Society’s honorary member, Prof Hugo 
Hergesell, on the occasion of his seventieth birthday, 
which will occur on May 29 We understand that 
addresses of congratulation will be presented to the 
veteran director of the Lindonborg Observatory by 
learned societies and official bodies in Germany in 
recognition of his services to meteorological science 
and its application to aviation 

An International, Colonial, and Maritime Exhibition 
is to be held in Antwerp next year in celebration of 
the Treaty of Belgian Independence The British 
Empire will be well represented and the Treasury has 
sanctioned an expenditure of £100,000 on the exhibit 
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The most important British shipping companies 
are to have displays m the British section, and 
manufacturers of equipment for ships, such as 
navigation instruments, etc , will be specially invited 
to exhibit 

An International Photography Exhibition, to he 
held at Gothenburg on Oct 16-31, is being organised 
by the Ooteborgs Handels och Sjofarts Ttdmng No 
ontrance fees and no charges for return of exhibits are 
made A special section of the Exhibition will bo 
devoted to scientific photography Correspondence 
concerning this section should be addressed to Dr 
S E Ohlon The honorary secretary of the Exhibition 
isG F Ahlberg, International Photography Exhibition, 
Box 62, Gothenburg, Sweden 

Towards the end of last yoar a British committeo 
representative of some twenty six engineei mg insti 
tut ions and technical societies was formed to organise 
a party of British engineers to attend the World 
Engineering Congress to be held at Tokyo on Oct 29- 
Nov 22 and to secure papers for presentation at 
the Congress (Nature, Jan 12, p 62) Seventy six 
papers have now been contributed dealing with railway 
and river engineering, strength of materials alloy 
steels, aircraft, petroleum technology, chemical ongin 
eermg, coal cleaning town planning, illumination and 
photometry, etc It is anticipated that a party of 
thirty five to foity representatives of British engin 
eermg theory and practice will attend the Congress 

The Council of the Institution of Electrical Engin 
eers has made the following awards of premiums for 
papers read during the session 1928-29, or accepted 
for publication The Institution Premium to Mr 
Johnstone Wright and Mr C W Marshall Ayrton 
Premium to Mr L G H Sarsfield , Fahie Premium 
to Mr A E Foster, Mr P G Ledger, and Dr A 
Rosen , John Hopkinson Premium to The Hon Sir 
Charles Parsons and Mr J Rosen , Kehin Premium 
to Mr E B Wedmore, Mr W B Whitney, and Mr 
C E R Bruce , Pans Premium to Mr J L Carr , 
Extra Premiums to Capt J G Hines, Mr B L 
Qoodlet, Mr L H L Badham, and Mr W Phoenix , 
Wireless Premiums to Mr T L Eckersley, Capt P P 
Eokersley, and Mr A B Howe , Mr R M Wilmotte 
and J S M'Petne 

An expedition for the study of the behaviour of the 
mountain gorillas of Belgian Congo is announced in 
a recent Daily News Bulletin issued by Science Service, 
Washington, D C The expedition has been under 
taken jointly by Yale University and the Carnegie 
Institution of Washington, by special arrangement 
with the Belgian government Dr Harold C Bingham 
of Yale, a psychologist who has already earned out 
extensive studies on the behaviour of apes in oaptivity, 
will be the scientific representative of the two American 
institutions He hopes to establish close and sustained 
contact with groups of mountain gonllas, to follow 
their movements day and night, and to observe their 
traits of belfeviour in relation to species and varieties, 
their rflShnOT of life, and their distnbution The 
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expedition will leave the United States in June and 
pioceed by way of Dares Salaam to the head of 
Lake Kivu, whence a trek of a hundred miles will take 
the explorers into the gorilla oountry 

The fortieth C ongress of the Royal Sanitary 
Institute is to be held at Sheffield on July 13-20, 
under the presidency of the Right Hon Earl Fitz 
william, who will deliver the inaugural address on 
Monday, July 15 Sir Allan Powell, chairman of the 
Food Council, will deliver the Congress lecture, taking 
as his subject, “ Some Aspects of the Food Problem ”, 
and Prof W W Jameson will deliver a popular 
lecture 750 delegates have been appointed by 430 
authorities in the British Empire and other countries 
Among the subjects arranged for discussion are 
mental hygiene of the child and of the adult, health 
education, food hygiene, industrial welfare, smoke 
abatement, housing and regional planning, rivers 
pollution, and water supply The Right Hon the 
Lord Mayor of Sheffield, Alderman Harry Bolton, is 
the chairman of the local committee, and the Town 
Clerk, Sir William Hart, and the Medical Officer of 
Health, Prof F E Wynne aie joint honorary local 
secretaries 

Applications are invited for the following appoint 
ments on or before the dates mentioned — A head 
master of the Tumor Technical Evening Institute, 
bhelbume Road, Holloway The Education Officer 
(T7), County Hall Westminster Bridge SE 1 (May 
29) A teacher of building subjects at the Municipal 
Technical School, The Gamble Institute, St Helens— 
The Secretary for Education, 17 Gotham Stroet, St 
Helons (May 30) An assistant lecturer in electrical 
engineering at the Bradford Technical College — The 
Principal, Technical College, Bradford (May 31) A 
full time teacher in the Mechanical Engineering Depart 
roent of the Lincoln Technical College — The Principal, 
Technical College, Lincoln (May 3 1 ) Temporary posts 
under the Department of Agriculture for Sootland, 
namely, two investigators and an indoor assistant for 
work in connexion with an inquiry into marketing 
live stock and other agricultural produce m Scotland — 
The Establishment Officer, Department of Agrioulture 
for Scotland, Queen Street, Edinburgh (June 1) A 
woman resident lecturer in geography and mathematics 
at the Bangor Normal College — The Principal, Normal 
College, Bangor, North Wales (June 3) An assistant 
lecturer m the Mathematics and Physics Department, 
The Polytechnic, Regent Street — The Director of 
Education, The Polytechnic, Regent Street, W 1 (June 
3) A lecturer in mathematics and a lecturer in physios 
at the University College of Swansea — The Registrar, 
University College, Singleton Park, Swansea (June 5) 
A principal of Bnerley Hill Technical Institute, 
Stafford — The Director of Education, County Educa- 
tion Offioea, Stafford (June 6) Research chemists at 
establishments of the Department of Scientific and 
Industrial Research — The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, S W 1 (June 6) A junior assistant (engineer) 
at the Fuel Research Station, East Greenwich — The 
Secretary, Department of Scientific and Industrial 
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Research, 10 Old Queen Street, S W 1 (June 0) A 
headmaster of the Junior Technical School, Ashton 
under Lyne — The Education Office, 8 Warrington 
Street, Ashton under Lyne (June 8) Cloth workers’ 
Research Scholarship in the Department of Textile* 
Industries, the University, Leeds — The Clerk to the 
Senate, The University, Leeds (June 8) A lecturer 
in metallurgy and assaying at the Manchester Mum 
cipal College of Technology — The Registrar, Municipal 
College of Technology, Manchester (Juno 13) A 
lecturer m physics at Chnst Church, Oxford — Tho 
Very Rev the Dean, Chnst Church, Oxford (June 
14) A lecturer and demonstrator m the department 
of physics of the Royal Holloway College — Tho 
Principal, Royal Holloway College, Engle field Green, 
Surrey (June 15) A lecturer m engineering and 
practical mathematics in University College, Dundee 


— The Secretary and Registrar, The University, St 
Andrews (June 15) Civilian education officers in the 
Royal Air Force Educational Service — Tho Secretary, 
Air Ministry, Owydyr House, Whitehall, S W A 
junior assistant in the department of the Wai Depart 
ment Chemist — The War Department Chemist, B 47 
Royal Arsenal, Woolwich 8 E 18 A chief field 
officer of the Rubber Rosoarch Institute of Malaya — 
The Secretary, London Advisory Committee, Rubber 
Research Institute of Malaya, 2 Idol Lane, E C 3 A 
lecturer in mathematics at the Cordon College, 
Khartoum — The Controller, Sudan Government 
London Offico, Wellington House, Buckingham 
Gate, bWl (marked “ Mathomatics ”) Junior 
research assistants under the British Cotton Researoh 
Association — Iho Director, British Cotton Research 
Association, Shirley Institute, Didsbury, Manchester 


Our Astronomical Column. 


Solas Streams or Corpuscles and Magnetic 
Storms — Prof S Chapman discusses the motion of 
streams of corpuscles from the sun in Mon Not Roy 
Art Soc for March He uses Prof A E Milne’s 
result that the Doppler effect will enable upward 
moving atoms to climb out of the absorption linos 
associated with them, and to be accelerated away 
from the sun The acceleration diminishes as the 
distance increases, so that for the greater part of the 
journey to tho earth’s orbit the motion is nearly 
uniform The tune oooupied is between one and two 
dayB, agreeing with tho lag often observed after the 
passage of a spot ovor tho central meridian of the sun 
before the arrival of the storm It is explained that, 
while individual atoms are moving nearly radially, the 
stream as a whole is rotating with tho sun and so 
overtakes the earth , magnetio storms therefore begin 
near the sunset meridian of the earth It is estimated 
that the breadth of a stream when crossing the earth's 
orbit is of the order of 50 earth radii, in which case it 
would take twenty five minutes to sweep over the 
earth 

The difficulty of explaining how tho oorpusoles can 
penetrate so deeply into the earth’s atmosphere as to 
give rise to low level aurorae is dealt with The sug 
gestion that these aurorae may arise from induced 
currents due to the corpuscles at higher levels is con 
sidered not to account for the definite forms of the 
auroral rays , it is thought more likely that the 
extrapolation used to obtain the resistance of air at 
extremely low density is at fault 

Fall of Meteorites into Stars — The presence 
of oertain wide diffuse absorption bands which are 
well marked in the spectra of some stars, especially 
those of early type, was recently attributed by 
Dr H Shapley and Miss C H Payne to meteoric 
matter near the stars Later research, however, 
modified this view, and the glass of prisms or lenses 
was regarded as a more probable origin for these 
bands Hie latter conclusion is supported by theo 
retioal considerations published by Prof H N Russell 
in the Attrophyncal Journal, vol 09, p 49 It is 
shown that all meteorites (except abnormally large 
ones, more than 1 foot in diameter) will be completely 
volatilised before reaching the surface of the sun or 
a star The gas thus produced will scatter an amount 
of light dependent on the ratio of radiation pressure 
to gravity, and m this way might account for a small 
fraction of the coronal luminosity The total quantity 
of meteoric matter falling into the sun, however, 
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cannot exceed 00 tons per second, and the maximum 
effective absorption produced (when radiation pressure 
nearly equals gravity) is not sufficient to produce the 
equivalent of a single narrow Fraunhofer line It is 
concluded that moteono matter oannot account for 
porcoptiblo bands m the spectrum of any star which 
is not surrounded by extremely dense nebulosity 

The Spiral Nebula; — Now methods of study of 
the spiral nebulae are being evolved with groat rapid 
lty at Mt Wilson The March issue of the Proc U S 
Nat Acad Sex contains papers by Dr E P Hubble 
and Milton L Humason, in which the radial volo 
cities are studied and found to constitute a new 
criterion of distance Results for some of the brighter 
spirals had been obtained at Flagstaff many years 
earlier, and it was then found that there was a general 
tendency to motion of recession With the 100 inch 
reflector it has been possible to extend tho research 
to fainter objects, and there is now sufficient material 
to apply statistical methods 

It was found that those nebul® which on other 
grounds were considered more remote gave larger 
motions of recession than those concluded to be 
nearer A solution was then made of the sun’s motion 
with respect to the system of spiral nebulae in which 
a K term was applied (the term being derived from 
that used for the systematic outward movement 
indicated by stars of our own galaxy) , this was 
assumed to be proportional to the distance of the 
object The solution gave for the sun’s apex the 
point R A 277°, N Decl 30°, \olocity 280 km /sec , 
and K 500 km /sec per million parsecs Once this K 
term has been established, it can be used as a rough 
measure of the distance of remote jiebulte The 
largest recessional motion so far detected is that of 
N § C 7019, one of a small duster of nebulae on the 
border line between Pegasus and Pisces This is 
receding with a speed of 3779 km /sec , which becomes 
8910 when corrected for the solar motion found above 
The distance estimated from the speed is 25 million 
light years, which is hi good accord with the esti- 
mates from diameter and brightness 

It is pointed out that, m de Sitter’s cosmology, 
distant objects would show a recession increasing 
With remoteness , this is ascribed both to an apparent 
slowing down of atomic vibrations and to a general 
tendency of material particles to scatter , Dr Hubble 
expresses the hope that observations extended to 
more distant objects may make it possible to evaluate 
the amount due to each cause 
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Research Items 


Modern Views on Life — A reasonably stated 
view of the modem conception of life, by Prof F G 
Donnan, appears in the May number of Scienita 
undoi the title “The Phenomena of Life” He 
points out that physiological investigation has shown 
much of the freedom and spontaneity of life to be 
more apparent than real The living being neither 
destroys nor creates energy , it obeys the physical 
law of the conservation of energy Nor is a living 
thing a magical sourco of free energy or siHintaneous 
action , its life and activity are ruled ana controlled 
by the amount of free energy in its immediate environ 
ment, and it lives and acts by virtue of this , that is 
to say, it obeys the so called second law of tliormo 
dynamics Yet there is more than this in life , the 
unit of living matter, the cell, builds up a whole which 
is greater than its parts Whether the understanding 
of the specific finalistic manifestations of this whole 
will be explained on present day hypotheses or may 
demand the hypothesis of some new form of energy, 
the understanding will ultimately consist in some 
thing that permits of exact measurement and of 
precise expression in mathematical form, even though 
for the latter purpose a new fonn of mathematics may 
have to be invented 

Early Culture in Texas, USA — A recent 
examination of objects found m caves in the vicinity 
of El Paso, of whioh the importance lies m the 
indication of future lines of research rather than in 
actual results, is reported by Mr F H H Roberts, 
jun , in No 7 of vol 8 1 of the Smithsonian Miscellaneous 
Collections Mr Roberts first visited the cases some 
years ago while investigating the pictographs of the 
area, including those of the far famed Hueco Tanks, 
an oasis, once a rendezvous of wandering bands of 
Apaches and travellers across the desert Afterwards 
a large number of ‘ cunos ’ were unearthed in the 
caves by two residents of El Paso These, together 
with furthor finds from undisturbed portions of the 
caves, have been examined by Mr Roberts in a recent 
visit The pictographs m the caves belong to the 
group m the south west to be attributed to the 
Apache, though a few of the older show Pueblo 
influence Thireo of the figures are masked heads, 
and stepped structures on two of these may represent 
a framework similar to thoso of which actual frag 
ments were found in the caves The stepped form is 
comparable to Pueblo forms Buds and snakes are 
readily recognisable, whether naturalistic or con 
ventionalised Among the objects of speoial sigmfi 
canoe found are woven sandals of fibre, spear shafts, 
curved clubs, a basket armlet with a crude setting of 
turquoise chips, abalone shell pendants beads and 
a few fragments of pottery The sandals are of 
a characteristically south western type The spear 
shafts, which are made of the flower stem of the 
agave, are ooloured red and decorated with balls 
and streamers of agave fibre Attached to them are 
small rods, similar to those found elsewhere, but the 
significance of which is unknown The curved clubs 
are comparable to those of the Basket Makers’ caves 
of north east Arizona and south eastern Utah 
While it is clear that there is here an admixture of 
early and late, these objects indicate affinities with 
the Basket Makers, and it is suggested that the 
culture of the caves is the northern fringe of the 
Basket Makers culture of San Juan 

Curious Function of Gums in a Porpoise — The 
remarkably small size of the teeth in the porpoises 
of the geajus Phoccenoides is well known Gemt 8 
Miller, navipg examined well preserved specimens of 
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the Alaskan species, P dalh, is of opinion that the 
teeth arc practically functionless and that their use 
as organs capable of grasping food has been taken by 
a curious development of the gums (Proc U S Nat 
Mus , vol 74, 1929) The gums are modified so as 
to form a set of secondary gum teeth, alternating 
with and surrounding the true teeth, which have come 
to lie at the bottoms of pits between the bases of the 
new structures, the size and hardness of which is such 
that they are undoubtedly capable of functioning 
as efficient grasping organs The geneial condition 
shown in this toothed cetacean is similar to that of 
the early stages of development of the baleen plates 
of the whalebone whale Sibbaldus, where the true 
teeth have disappeared and gum teeth, compressed 
along the axis of the jaw, and inoreased in height, 
have formed The resemblani es are so important 
that the authoi i (insiders that the gum and dental 
structures of the Alaskan porpoise repiesent stages of 
development closely parallel to thoso through which 
tho corresponding parts in the toothed ancestors of 
the whalebone whales must have passed 

Encvstmknt and Conjugation in Pibihothiuia 
-Reginald D Man well (Bwl Bull ,54, 1928) desenbes 
oncystment and conjugation in tho hypotrichous 
ciliato Pleurotncha lanceolata, which has two macro 
nuclei and two micronucloi Encystment may occur 
at any time and appears to have po relation to periods 
of depression, to division, or to conjugation Both 
macronuolet are extruded and only one micronucleus 
remains It is uncertain whether tho other micro 
nucleus is always extruded or whether the remaining 
micronucleus is produced by the fusion of the two 
original micronucloi From this one micronucleus the 
new nuclear apparatus is reconstituted, the process 
boing complete by the time the cihate is ready to 
leave the cyst In conjugation there are three 
maturation divisions, an interchange of pionuclei and 
two, or rarely three, cleavage divisions Of the four 
products of the second cleavage division one soon 
enlarges and gives rise to the new macronuclei of the 
ex conjugant, one of the other products degenerates, 
and the remaining two form the new micronuclei 
Reduction occurs m the second maturation division, 
the haploid number of chromosomes being probably 
twenty “ Conjugation appears to bo not only an 
unnecessary part of tho life cycle, at least as long as 
environmental conditions remain favourable, but is 
a very dangerous event, for 92 per cent of one hundred 
exconjugants died without further division, and only 
one per cent showed any indication of an accelerated 
fission rate,” “ and even m this case the daughter 
race died within a month ” 

Bitter Pit Disease — Some recent investigations 
on the apple disease known as bitter pit, with prac 
tieal information as to the chief means by which it 
may be avoided, are described by W M Came m 
Australian Journal for Scientific and Industrial Re 
search, vol 1, No 6 The disease came into pro mi 
nence in Australia about 1900, and since 1911 has 
received the serious attentions of many scientific 
workers Came has now been able to elucidate the 
problem to a large extent Picking tests with a number 
of varieties showed that bitter pit develops ohiefly, if 
not entirely , in stored fruit and is thus quite distinct 
from cork, another disease previously known as bitter 
pit, but which develops on apples while on the tree 
True bitter pit disease is oaused by picking the fruit 
before it is sufficiently mature, large fruit being more 
susceptible than small Although if picking is post 
poaed too long the danger of over ripeness during 
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storage is incurred, some greater delay than has been 
usual hitherto in the picking of apples for export will 
be beneficial, as not only will the liability of the fruit 
to bitter pit be reduced, but also a high quality in 
flavour and appearance will be ensured The correct 
date for picking can best be ascertained by means of 
the iodine method devised by Bigelow, Gore and 
Howard m 1906 The amount or starch in the 
apples as shown by the iodine reaction is definitely 
related to the amount of bitter pit disease, colour, and 
flavour afterwards developed after storage The 
method of testing consists m dipping cut halves of 
freshly picked apples into an iodine solution (potas 
slum iodide 1 gm , iodine 0 , 26 gm per 100 c o water) 
for half a minute After a short exposure to the air 
the distribution of the blue colour is noted If the 
colour is almost or entirely absent the fruit is ovoi 
mature for picking, but if Scattered in small spots 
throughout the pulp outside the core lino, the fruit 
can be picked with safety On the other hand, large 
patches of colour in the flesh indicate the necessity for 
allowing the apples to hang longer With practice 
other apples of the dosirod degree of mat untv can be 
selected by eje This procedure assumes that the 
fruit will bo placed in cold stoiage within a few days 
from picking 

Solanum Hybrids — An account of < rosses between 
Solanum utile and pollen from the domestic potato 
has been given by Salaman ( Jour Genet, vol 20 
No 3) The cioss was only a success in 26 per cent 
of the 62 attempts, and the recipi ocal cross could not 
be obtained at all Also, as a result of many trials, 
a single plant, indistinguishable from S utile, was 
obtained by pollination with .S’ chacoense, and it broil 
true in the next generation In the crosses between 
.S utile and the domestic jKitato sovcral cultivated 
varieties were used as pollen parents, and with three 
exceptions giving the same result In the F t and 
later generations, whole families were mdistinguish 
able from S utile in morphological characters, yet 
certain physiological and genetic differences can be 
shoyn by back crossing such as the presence of 
sterility and the incidence of disease Some of these 
families, while showing the low cropping capacity of 
S utile, are nevertheless carrying recessive genes for 
higher cropping, the inhibitory factors of S utile being 
dominant Other families were neatly, with some 
plants quite, indistinguishable from the domestic 
type The inheritance of the differences in leaf 
characters and cropping are particularly described 

ItPTOlHILVS AND GENERA CONFUSED WITH IT — 

Following the modem tendency in taxonomy to seek 
a phylogenetic ariangement for all groups of plants, 
E B Copeland ( Philippine Journal of Science, vol 37, 
No 4, Deoember 1928) has published a revision of the 
African, Indian and Oriental species of the genus Lepto 
chUus Six natural groups, each given generic status, 
are recognised Leptochilue is retained as a small 
genus of epiphytic ferns , the largest genus, Camptum, 
consisting of terrestrial ferns with creeping rhizomes 
This genus receives monographic treatment, fifty Six 
species — eighteen of which are newly described — 
being enumerated The study of* the whole group is 
complicated owing to the involved nomenclature, and 
muon attention is devoted to the determination of 
the proper generic and specifio names The paper 
contains a large number of text figures showing details 
of frond venation in the species of Campium, and all 
new species and a number of old ones are illustrated 
by plates 

Conifers — The identification of Conifers by means 
of their vegetative organs is the subject of an inter 
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eating paper which appeared recently m the Scientific 
Proceedings of the Royal Dublin Society (vol 19, N S 
19) The author, Mr H M FitzPatnok, having in 
mind the difficulties that beset systeinatists ■when 
flowers and fruit are not available, has compiled a key 
to the genera and sjiecies of the Conifers?, based on the 
morphology of the foliage There are certain diffi 
cutties inseparable from such an attempt, not the 
least of these being the diversity of foliago in juvenile 
and adult forms of the same species The noncon 
formity to type of recent mtioductions to cultivation, 
particularly Hpecies of 46tea and Picea, create further 
complications Such a scheme of classification, to 
fulfil its purpose, must of necessity be an artificial 
one This does not detract, however, from its value 
for diagnostic purposes and in its construction 
Mr FitzPatnck has achieved a considerable measure 
of success Leaf shape and arrangement form the 
basis of the key to the genera, while its subdivisions 
rest on the prominence, or otherwise, of stomatal 
bands and midrib the woody nature of the second 
year twigs serve to distinguish the Abielineee and 
Taxodium from all othoi Conifers For the recogni- 
tion of species special keyH are introduced, following, 
more or less, conventional lines In this connexion 
the use of variable features, pubescence foi example, 
as specific indicators, though sanctioned by custom 
is ojien to question The ultimate definition of the 
species is matenally assisted by a senes of bnef 
descriptions of their individual c haractenstics, supple 
mented by numerous illustrations, some of which, 
however, are unfoitunately lacking in precision 
Notes on then economic uses and distribution form a 
useful adjunct to descuptions of the sjiecies The 
paper coni hides with a short bibliography 

Gfologkai Mai* of Mont Bianc — A geological 
map of the biench part of the massif of Mont Bianc 
is being issued by Paul Coibin and NicoW Oulianoff 
on the scale of 1/20 000 The first sheet (hervoz les 
Houches) appeared m 1927 The second (Chamonix) 
and third (Les Tines) sheets have now been issued, 
and each is accompanied by a descriptive pamphlet 
(Imprimene Librairie L Jacquart Pnce 20 francs) 
A general and detailed geological description of the 
massif is promised m due course The maps measure 
nearly 14 x 10 inches plus borders and legends, and 
the geological units anil topogiaphical base are clearly 
printed with excellent registration The Quaternary 
deposits are coloured in clear pale tints the older 
formations being given more vigorous colours so that 
they stand out clearly The lithological composition 
of the crystalline locks is indicated by overprinting* 
of {Hunts and lines on the fundamental colours In 
this way the major tectonic units are well brought 
out as well as the individual formations, sedimentary 
or igneous The maps may bo recommended not only 
to professional geologists but also to those who may 
be holiday making in the Chamonix district and wish 
to know something of the rocks that are there dis- 
played 

Tholkhtes of the North of England — Con- 
tinuing their work on the igneous geology of the 
north of England, Prof Arthur Holmes and Dr H F 
Harwood have recently published a detailed account 
of the Tertiary tliolentedykes (Mtneralogical Magazine, 
Maroh 1929, pp 1 62) Eight new chemical analyses 
are presented, and in addition to the Brunton, 
Talaidh, and Salen types already recognised by the 
Survey petrologists, Cleveland and Acklington types 
are distinguished, these referring typically to the rocks 
of the dykes well known under those names AJ 
though the whole suite of dykes appears to converge 
to a focus in Arran, it is shown that there is a regional 
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change of direction, as the suite traverses the Southern 
Uplands which carries it by way of Great ( umbrae 
and tlie Ayrshire coast into the Mull swarm of dykes 
Many of the dykes carry anorthite aggregates, and 
Teall s original hypothesis to explain their presence 
is supported A discussion of magmatic variation 
leads to the conclusion that differentiation by crystal 
ligation and separation of the residual liquors was not 
the process responsible for the production of the 
different types of tholeutes It is suggested that the 
variation may have been due to admixture with a 
Whin bill type of magma of a quartz alkali felspar 
eutectic formed from sial by long continued contact 
with basaltic magma This is a return to a long 
despised conception first introduced by Bunsen to 
oxplain the igneous rocks of Iceland 

Mr AS UREMENT OF N ilk DISCHARGE Over a period 
of more than twenty years, observations have been 
made with the view of theestablishmentof an automatic 
and accurate measure of the discharge of the Mile 
throughout the year The last of four papei-s dealing 
with this subject is now published m Physical Depart 
ment Paper No 24 of the Ministry of Public Works 
Egypt m which Mr D A F Watt gives the final 
conclusions on the methods and the tables of results 
It has beon found that during the low stage of the 
Nile there is no significant difference between the 
results given by sluice measurements at Aswan and 
current meters but that in flood time the cuirent 
meteis give results about five per cent too high or even 
more at the top of high floods Experiments with 
scale models which were described in a previous paper 
have beon shown to be a useful means of inter 
pointing results between the low stage and the floods 
when the discharge of the sluices is not known 
with the same certainty as at other times of the 
year The important conclusion is that the dis 
charge of the Nile at Aswan can now be measured 
with a high degree of accuiacy by the means em 
ployed ] 

North Staffordshire Coalfields — The Depart 
ment of Scientiho and Industrial Research has just 
issued as Paper No 14 of tho physical and chemical 
survey of the national ooal resources a description of 
the ooalholds of North Staffordshire (London H M 
Stationery Office) This paper differs, and differs 
most unfortunately, from previous ones m the senes 
inasmuch as the special work which the Fuel Research 
Division of the Department of Scientific and lndustnal 
Research is specifically supposed to peiform, namely, 
the physical and ohemical investigation of the coals 
of Great Britain, is entirely absent from the present 
paper It oontains merely a description of the North 
Staffordshire ooalfield, such as is already obtainable 
elsewhere Indeed, it carries our information no 
further, if so far, as do the Memoirs of the Geological 
Survey It would surely have been better to wait 
until the physical and ohemical investigation, which 
the Fuel Reaearoh Division is supposed to undertake, 
had been completed and then to publish this informa 
tion m the way that has been done m the case of the 
other coalfields, rather than to adopt this piecemeal 
method of issuing information, which, although it may 
at first sight lead to an appearance of great activity 
on the part of the Fuel Research Division, really Bhows 
that the proper work of that Division is not being 
pushed as it should be 

Hall Effect in Nickel Steel Alloys — Interest 
attaches to the Hall efleot as exhibited by the niokel 
steel alloys, srnoe the rotations of the two components 
of these alloys are of opposite sign, and since, moreover, 
gneb alloys present peculiarities in their thermal and 

No 3106, Vol 123] 


electrical conductivities which, according to the 
electron theory, are intimately connected with the 
Hall effect In tho issue of the Rendxoonti of 
the Naples Academy of Physical and Mathematical 
Sciences for May-August 1928, Dr Umberto Salerno 
communicates the results of measurements of this 
effect made with a senes of steel nickel alloys contain 
mg different proportions of nickel The Hall effect 
observed exhibits the same characteristics as that of 
the ferro magnetic metals, and is influenced to some 
extent by the nature of the secondary electrodes em 
ployed The alloy known as invar shows a moderately 
mgh coefficient of rotation In all the alloys ex 
amined asymmetry is revealed, this being most marked 
with tho alloy containing 22 per cent of nickel, whioh 
is the least magnetic and almost zoro with that having 
49 per cent, which is highly magnetic The contribu 
tion of the steel to the Hall effect is more pronounced 
than that of the nickel 80 per oent of which is necessary 
to oause reversal of the sign The variation of the 
effect with the composition presents analogies with the 
corresponding variations of the specific heat, thermo 
electric properties thermal conductivity and electrical 
resistance 

The Triple Point of Water —The usual speoifioa 
tion of the zero of the oentigrade scale of temperature 
in terms of the melting point of ice, although very con 
vement for most purposes, is somewhat unsatisfactory 
because of the difficulty of reproducing exactly the 
standard conditions of measurement In particular, 
the offect of tho air which dissolves in the water used is 
a little uncertain and the German Physikahsoh 
Technisohen Reichsanstalt has therefore had under 
consideration the advisability of replacing the present 
fixed point by the slightly higher triple point of water 
A report of the experimental work that has been done 
in this connexion has been published by H Moser in a 
recent issue (No 3) of the Annalen der Physxlc Ithaa 
beon found that the temperature recorded by a 
platinum resistance thermometer oan be held constant 
to one ten thousandth of a degree when it is controlled 
by a bath containing pure ioe, water, and water vapour 
in thermal equlibnum Subsidiary measurements 
established that the freezing point was lowered by 
0 0074° C from this when the ice was m contact with 
ay free water at a pressure of one atmosphere, so that 
with an allowance of a further 0 0024° C for the 
lowering of tho freezing point when the water is 
allowod to dissolve air to equilibrium, m accordance 
with the Reichsanstalt specification of the zero point* 
the temperature of the triple point becomes + 0 0098° C 
The triple point of water is at the present time the 
most nearly constant fixed point of the temperature 


, i isis of phosphoric Acid —A detailed study 
of ttie determination of phosphoric acid as magnesi um 
pyrophosphate is described by M Ishibashi m the 
Memoirs of the College of Science, Kyoto, vol 12, No 1 
I he effects of the composition of the ma gnesia. 
mixture used, of the acidity of the solution, andof the 
presence of various salts and acids, were examined, 
and the conditions for maximum aoouracy determined 
o lod de , ve)o P ed f °r the quantitative pre- 
cipitation of phosphono acid as manganous ammonium 
phosphate, the formation of manganous acid being 

WlasSl 

te^ted°mih a, SS 0mUln P hos P hato °*n be exactly 
titrated with potassium permanganate In a thud 
paper, a new gravimetric method is described for 
determining phosphoric acid as zinc pyrophosphate, 
^thSd^ the xmc may be t.troted by W^aTate 
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The New Department of Zoology of the University of Edinburgh 

TT'OR many years past the accommodation in the permission as the Bang s Buildings and Pnnoe George 
-T Department of Zoology at Fdinburgh has been expressed his pleasure at learning that through the 
inadequate to meet modem needs and to cope with munificence of various donors private and corporate 
the number of students studying the subject In other buildings were sc on to lie erected on the same 
] 923 the late Mr Laurence Pullar of Bridge of Fam site fornung part of a scheme for the expansion of 
visited the Department and was leeply impressed the University Heo ngratulate 1 the architects upon 
with the adverse conditions he found Mr Pullar thou success in combining pleasing effoct with utility 

After the opening Prince George 
was invested with the honorary 
degree of Doctor of Laws made 
a tour of inspection and attended 
a luncheon in the Old University 
buildings The University O T C 
mounted a guar 1 of honoui 

The new bull ling (Fig 1) is of 
sandstone from the Blaxtor quarry 
arcl consists of a central part with 
a larger wing facing north and a 
smaller one facing north east its 
total length is 287 feet Tt is two 
st ned for the greater part but the 
fall of the gro ind allows of a well 
lit basement under the east wing 
Between the large windows in the 
upper and lower stones are a num 
bci of panels with oval medallions 
about 4 ft 6 in leng bearing re 
presentations of a senos of animals 
They are arranged in sequence 
who had long been sympathetically interested in and ohesen to represent the mam zoogeographi al 
zoology more particularly in those branches of it regions They are the work of Miss Pnyllis Bono 
that ■occupied the attention of his friend the late who also furnished for the lintels above the first floor 
fcnr John Murray made a donation of £20 000 towards windows smaller roun 1 medallions of three animals 
the erection of new laboratories His muoh appreciated well known to ancient naturalists the scarab the 
gift remained anonymous until shortly before his crab and the ootopus 

death in 1926 In the same year the "trustees of Throughout the whole building the most emphasisod 
the Carnegie Trust for the Universities of Scotland feature is the provision of the maximum amount of 
in their allocation of grants for the quinquennium light The museum which is for teaching purposes 
1925-30 set aside a sum of £18 000 
Prof Augustus Trowbridge of 
Prmoeton University theiuiirector 
for Furope of the International 
Lducatiori Board paid an un 
announced visit to the Depart 
ment in 1926 and inquired int > 
its noeds and financial position 
As a result of this and with his 
sympathetic co operation Prof 
J H Ashworth was enabled to 
draw up a statement of the require 
ments The Board saw its way 
to give £74 000 for the completion 
of a building for equipment en 
dowment and addition to staff 
and technicians 

Prof Ashworth drew up sketch 
plans which were placed in the 
hands of Sir Robert Lorimer and 
Mr J Matthew and work was 
oommenoed in June 1927 The 
building was formally opened by H R H Pnnoe is 65 feet long bv 40 feet wide with a 10 foot gallery 

George on May 15 last in the presence of the Vice along one of its long sides under which is a well 

Chanoellor a large number of representatives of the equipped aquarium The main museum is lit by a 

national and civic authonties and of zoologists from cypola and the gallery by an oblique roof light, and 

other universities In his speech Pnnoe George in both is a new type of glass devised by Sir Herbert 

refereed to the traditions of the Department the Jackson in conjunction with Messrs Chance It is 

chair of Which was founded m 1770 and to the designed to exclude the ultra violet and strong actmio 

importance of zoology and its many applications to rays and at the same time provide a maximum 

the welfare not only of Great Britain but of the transmission and diffusion of direct sunlight The 

whole Empire The need for trained zoologists, library is furnished with enamelled steel shelving 

particularly overseas, at the present time is great gallery stair, and stack rodtn and has an initial 

TOe building is the second of a new group known by -I accommodation of about 8000 volumes, which should 
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form an adequate reference collection The large 
lecture thoatre, occupying moat of the oentral part 
is of octagonal form, has a specially constructed 
diagram screen, and provides 318 separate seats , the 
two smaller theatres for advanced and post graduate 
students each accommodate about 60 The labora 
tones and research rooms on the two wings are laid 
out as a series of umts 16 feet wide by 10 feet deep, 
and the inclusion of seveial umts gi\es laboratories 
of the sizes required for all the different classes The 
Department has, besides the laboratones for the staff, 
technicians rooms, workshop, etc , eight separate 
researoh rooms each for one worker, and a larger 
room which would accommodate two to four workers 
The total cost of the building has been £80,000, and 
it is felt that with it* modem equipment and design 
it provides adequate facilities for teaching purposes 
and for the various lines of resean h that are now 
being earned on or are likely to be undertaken foi 
some yeals to come Two main objects have been 
kept in the forefiont of all the designing , first, 
fitness for purpose, and secondly, the utilisation of 
standard units whioh permit of the maximum amount 
of interchange and theiefore fl< xibility 


Forest Insurance 

T N Spinal Bulletin No 179 (beptembei 1028), issued 
hy the Experiment Station of the Michigan State 
College of Agi leulture, Mi Paul A Hei bert discusses 
“Forest Insurance and its application in Michigan 
The greater part of the authoi s thesis is devoted to 
the great foiest problem in the United States of fires 
and fire protection, and the consequent higher rates 
demanded foi insurance on forest propeity exjjosed, 
as is the case in America to this peril Mr Herbert 
cites the more or less successful efforts at forest 
insurance attempted in Eurojiean countries, which 
had their origin m Franco and Geimany in 1880 
Norway m 1912 Finland since the Armistico, in 
Belgium, Holland Denmark in the late years of last 
century, and finally in Sweden since 1919 

In treating of ordinary insuiance as against in 
surance against forest fires, the author points out 
as one of the difficulties that annual returns are not 
obtainable in the younger stages of a foiest, and 
therefore the private owneis of land do not consider 
that forestry can compete with other productive 
enterprises He rightly concludes that the reluctance 
of landowners to take up forestry as a business under 
taking is based mainly on general questions of the 
risks, the rate of tree growth, and rough calculations 
as to future costs and prices It may bo admitted that 
investment m the forestry business will not usually 
bring in the early returns obtainable from other 
enterprises, whilst the risks are in some respects 
greater 

The methods often suggested in order to assist 
the private landowner to make forestry a paying 
business are more equitable taxation, government 
assistance, and better protective methods These 
coupled with an anticipated future increase in the 
price of timber and other forest produce, would, it 
is held, make private forestry a paying business 
These factors would tend to decrease the cost of 
production or decrease the risk to which the'invested 
capital is exposed 

On the subject of taxation of woods, the usual 
remedy suggested is deferred taxation on lands 
occupied by woods The chief advantage of this 
method would he not in reduced costs, but in reduced 
risks, and would allow the timber grower to estimate 
nits future taxation in this respect If any accident 
happened to the crop or impaired its value the taxes 
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would automatically be reduced Government assist- 
ance the author considers, should be mainly confined 
to paying for research work which is beyond the 
power of the private owner to undertake , whilst 
the third remedy, protection, involves decreasing the 
nsks and therefore improving the property from an 
insurance point of view 

The keynote of the author’s discussion is the 
reduction of risk by effective piotection, thus facili- 
tating insurance of the property Such insurance, 
by eliminating further risks and losses, will place 
forestry on a business basis The capitalist ’ , says 
Mi Herbert, will find the profits obtainable are 
large enough to be attractive in view of the reduction 
of uncertainties The investor will consider the 
insuied foiest as sufficient security to warrant lending 
funds to the business at the usual rate of interest " 
The whole crux of the business in many countries, 
both in the past and the present, is bound up with 
the methods in foice in land taxation which often 
do not sufficiently distinguish between land from 
which an annual return is obtainable and that from 
which the returns aie deferred foi long periods, as is 
the case in forestry 


University and Educational Intelligence 

Cambridge — Dr D Stockdale, fellow of King’s 
College, has been appointed Umveisity demonstrator 
in the Department of Chemistry 

London — The result of the Convocation elections 
to the new Senate of the University of London — a 
general election following the new Statutes — was 
announced at the meeting of Convocation on May 14 
In the Science faculty there were eleven candidates 
for five seats, the successful candidates being Dr 
C W Kimmms with 1018 votes , Prof f G Donnan, 
934 , Sir Philip Magnus, 889 , Dr R H Pickard, 
847 , and Mr G D Dunkerley, 836 The unsuccess- 
ful candidates were Prof Winifred Cullis, 806 , Dr 
(» T Morgan, 783 , Sir Llewellyn Smith, 644 , Mr 
W A W Dagger, 420 , Mr T LI Hurabemtpne, 
364 and Mr A E Evans, 307 In the Arts Faculty 
the old members were re elected, with the addition 
of Prof T P Nunn In Engineering, Mr Roger T 
Smith and in Economics, Dr W H Coates were 
elected both being new members of the Senate The 
representatives of faculties include the following — 
f acuity of Medicine Lord Dawson of Penn, Dr H L 
Eason, and Sir Guthbert b Wallace , Faculty of 
Science Prof A J AUmand, Prof L N O Filon, 
Dame Helen Gwynne Vaughan, and Prof Frank 
Horton Faculty of Engineering Prof 8 M Dixon 
and Prof E H Lamb, Faculty of Economics (m 
eluding ( ommerce and Industry) and Political Science 
Prof TEG Gregory 

Manchester — Applications are invited for the 
Edmund Mills Harwood memorial scholarship, value 
£60 per annum for three years, at the Manchester 
Municipal College of Technology Forms of applica 
tion and all information are obtainable from the 
Registrar of the College The latest date for the 
return of completed forms is Tune 16 

St Andrews — The University Court has appointed 
Dr Frederick Walker, at present assistant in geology, 
to be a lecturer in geology as from the beginning of 
the next academical year 


Like so many other professions, that of surveying 
grows more important, complex, and difficult Ola 
rules of thumb and hastily formed opinions can qo 
longer be applied If, among the surveyor’s essential 
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qualifications, mathematics and a wide knowledge of 
oCntral and local government are added to those 
divisions and subdivisions of his practical work, it 
becomes clear that the old method of apprenticeship 
is quite inadequate Such points were emphasised 
by Mr B W Adkins in a paper on the education of 
the young surveyor which he read, on April 8, before 
a general meeting of the Surveyors’ Institution Mr 
Adkins showed how the system of examinations and 
other facilities of the Institution have met these 
changes and made it possible for the profession to be 
supplied with qualified practitioners Tracing some 
present weaknesses, he said that if a boy leaves 
school at sixteen or seventeen and decides to be a 
surveyor, he finds that he cannot take the inter 
mediate examination for several years During the 
interim, although serving articles, he frequently loses 
the habit of study, since he is free from school discipline 
and has no immediate spur towards theoretical work 
To meet this difficulty and to ensure continuity of 
studv, the Institution has decided to adopt recom 
mendations whioh will enable the future surveyor to 
take the more elementary part of the intermediate 
examination before the ago of nineteen Mr Adkins 
considered, too, that the recent introduction of a com 
pulsory preliminary examination will remedy other 
weaknesses such as bad spelling, indifferent English, 
and lack of accuracy and method Mr Adkins’ belief 
in the work already done by examinations and their 
future possibility was very definitely expressed 
“ There nave been numerous attempts to discredit the 
examination system I am confident that, if 

properly devised, a system of examination is the beet 
method of inducing young men to acquire such know 
ledge as is necessary for their progress ” 

The Committee of Award for the Commonwealth 
Fund Fellowships has made appointments to twenty 
four fellowships tenable by BntiHh graduates m 
American universities for the two years beginning 
September next These include Mr Erie Ashby 
(London ) to Chioago, m botany , Mr Geoffrey Crowther 
(Cambridge) to Yale, in economics , Dr H J Emeleus 
(London) to Princeton, in chemistry. Miss G H 
Faulkner (Edinburgh) to Chicago, in zoology , Mr 
W L S Fleming (Cambridge) to Yale, in geology, 
Mr V 8 Forbes (Cambridge) to California, m geology , 
Mr J N Goodier (Cambridge) to Michigan, m 
structural engineering, Mr A Harvey (Durham) to 
California, in physios , Mr R C Hinton (London ) to 
Cornell, m eoonomics , Dr W G Humphrey (Oxford) 
to Harvard, in chemistry , Mr W R Humphries 
(Aberdeen) to Columbia, in education , Mr ,T W 
Maocoll (Glasgow) to California Institute of Tech 
nology, m engineering (aerodynamic) , Mr H L 
Puxley (Oxford) to Yale, m eoonomios, Mr D M 
Robinson (London) to the Massachusetts Institute of 
Technology, in eleotnoal 'engineering , Dr A F 
Skinner (8t Andrews) to Columbia, m education, 
Mr ETC Spooner (Cambridge) to Harvard, in' 
medicine, Mr A J Watters <8t Andrews) to Wia 
consul, in organic ohemistry , Mr J H C Whitehead 
(Oxford) to Prmoeton, in mathematics , and Mr R t 
van da R Woolley (Cambridge) to the California'' 
Institute of Technology, m astronemy fellowships 
tenable by candidates from the British Dominions 1 
include Mr H. Barak (New Zealand and Oxford) to 
Prmoeton, in physioal chemistry , Mr H- V Warren 
(British Columbia and Oxford ) to the Calif omia Institute , 
of Technology, in geology The following have been 
appointed to fellowships tenable by candidates hold 
lag appointments in government service Mr Eric J 
Bradshaw (Dublin) of the Geological Survey of India, 
Mr R M Campbell (New Zealand) <«f the New 
Zealand Civil Samoa. Mr A H Crane (Adelaide) 
Of the Queensland Forestry Bervioe 
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Calendar of Patent Records 

May 26, 1733 — The patent granted to John Kay 
of Bury on May 26, 1733, covered the invention of 
the fly shuttle, perhaps the most important improve 
ment ever made in tne loom It revolutionised the 
weaving industry and rendered the power loom 
possible But it left Kay a poor man The last we 
hear of him is in 1766, when he appeared before a 
Committee of the Society of Arts, and he must have 
died soon after, probably in France, where he had 
tried to obtain the recognition that he failed to get 
in his own country 

May 26 , 1798 — The principle of the hydraulic 
ram was first used for rawing water by John White 
hurst of Derby, who applied it to a domestio water 
supply 111 Buoh a manner that every time the tap was 
turned on and off m the kitchen, a column of water 
was forced into a tank in the upper part of the house 
Whitehurst sent a description of his apparatus to the 
Royal Society in 1770, but its value as a water raising 
machine was not recognised until an improved self 
acting type was invented by Joseph Michel Mont 
golfier and patented by him in Franco on May 26, 
1708 An English patent was granted in the pro 
ceding year to Matthew Boulton acting as Mont 
golfier’s agent 

May 29, 1624 — The first legislative enactment for 
regulating the granting of industrial monopolies was 
the Statute of Monopolies (21 Jac I o 3) passed by 
the English parliament on May 20, 1624 The Statute 
was not, as has often been assumed, the foundation of 
the English patent law , it merely gave parliamentary 
sanction to. principles which had long been accepted 
at common law Its purpose was to prevent the 
Crown from granting oppressive monopolies, but in 
the famous Section 6 it exempted from the general 
prohibition the granting of patents for the enoour 
agement of new inventions Thus section is still in 
force 

May 29, 1849 — David Smith of New York was 
granted an English patent on May 29, 1849, for an 
improved shot tower for making small shot, 111 whioh 
the fused metal falls through an ascending current of 
air, a process which enabled a much shorter tower to 
be used 

May 31, 1836 — There were many inventions before 
this date for the use 9 f the screw propeller in steam 
navigation, but credit for its practical introduction is 
mainly due to Francis Pettit Smith, whose English, 
patent is dated May 31, 1836 Pettit Smith’s 
invention, first tried on a dfnall 10 ton 6 h p vessel 
whjch was successfully run on the Thames and after 
wards at sea, was, at the request of the Admiralty, 
fitted to the Archumdts of 287 tons and 80 h p , 
which attained a speed of 10 miles per hour Smith 
realised littje from his invention, but he was given a 
civil list pension of £300 a year and in 1871 received 
the honour of knighthood For the last thirteen 
years of his life he was the curator of the then Patent 
Office Museum 

June 1, 1869 — Thomas Alva Edison’s first patent 
was granted in the United States on June 1, 1869, for 
' an electrical apparatus designed “ to reoord and 
register m an instant and with great accuracy the 
votes of legislative bodies,” each member having a 
switch m front of him by movmg which he could 
have his name impressed electrically under either the 
affifmative or negative votes Edison’s output of 
inventions has been enormous, the United States 
patent records showing that for upwards of forty 
yean patents have been granted to him at the rate 
‘ of about twenty -five a year, the greatest number in 
anv one year being seventy five m 1882 
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Societies and Academies 

London 

Geological Society, April 24 — Robert Murray- 
Hughea The geology of part of North Western 
Rhodesia, with petrographioal notes by A A Fitch 
The area lies approximately between lat 14° and 1 7° 8 
and long 24° and 30° E , and falls into three 
natural divisions, from west to east The first is the 
flat, somewhat swampy country overlaid by the 
Karroo and Kalahari rocks , the second is the old 
peneplain surface forming the plateau of Northern 
Rhodesia and underlaid by the Transvaal and Pre 
tona rocks, and those of the Swaziland System , and 
the third, a deeply dissected oountrv overlaid mostly 
by the Swaziland rooks and drained by the Zambezi 
and Luangwa rivers The rocks are described and 
correlated with the Transvaal and Pretoria Systems 
of the south The oovenng of sand in the west, 
together with oertam ‘ ancient late rites is correlated 
with the Kalahari System The principal structural 
features are (1) North-east and south west fohation 
caused by the intrusion of the Older Granites , (2) 
north west and south east fracturing caused by the 
intrusion of the Hook Granite , (3) graben faulting, 
which forms a part of the Great Rift Valley , (4) 
folding of the Karroo Beds 

Royal Anthropological Institute, April 30 — J Hi 
Driberg Gala colonists of the sixteenth century 
Analyses the varying incidence of Hamitic influence 
on the different Bantu tribes of the Lake region 
Two immigrant cultures, the first of Gala origin circa 
1800 to 1880, the second represented by the Bahinda 
dynasty and possibly referable to Lake Chad Lin 
guistio and cultural evidence for the Gala hypothesis 
That the focus of this Hamitic culture lies to the west 
of Lake Victoria indicates that the immigrant route 
was via Mongalla and Wadelai Traces of Gala 
influence are to be found among the Lerya, where it 
is hnguistio, and among the Ban, where it is cultural, 
the present serf class representing the descendants of 
Gala invaders overthrown by a Ban nsrng Nilotic 
and Nilo Hamitic convulsions due to Gala intervention 
during the fifteenth and sixteenth centimes, as 
revealed by a comparison of Nilotic and Bantu 
genealogies The southward expansion of the Gala 
towards the Tana valley, the inception of a militant 
policy against the Abyssimana, and their colonisation 
of the cattle breeding countries round Lake Victoria, 
should all be correlated 


Society of Public Analysts, May 1 — R S Morrell and 
S Marks The determination of organic peroxides 
A modification of Fahnon’s method of determining the 
peroxide oxygen in oxidised linseed oil by measuring 
the iodine liberated from potassium iodide in the 
presence of sulphuric acid has been devised — J W 
Croxford Differential halogen absorption of oils and 
fats Toms’s bromine vapour method of determining 
the halogen absorption of oils gives rapidly the true 
iodine value of oils and fatty acids which require very 
many hours for complete absorption of the Wiis’ 
reagent Fatty acids and oils of the oleic acid series 
with the double bond adjoining the carboxyl group 
may thus be recognised Iso oleio acids formed in 
the hydrogenation of oils, and the petroeilnuc acid 
of parsley seed oil, give similar results by the two 
methods, and have thus the double bond at a distance 
from the carboxyl group — W R Schosller and 
C Jshn A new method for the separation of small 
quantities of tantalum and niobium from titanium 
The solution containing the oxalates is treated with 
sodium salicylate, which converts the titan ia into a 
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stable orystalloidal sodium titanvlsalioylate The 
earth acids are then precipitated with calcium chloride, 
and finally precipitated with tannm — H R Amblsr 
The analysis of small samples of gas Apparatus for 
the analysis of small samples of about 1 o o of gas, 
in which rubber connexions are abolished 

Dublin 

Roysl Dublin Society, Mar 26 —J Reilly, P J 
Drumm, and C Boyle The production of essential 
oils from Irish grown plants (Part 6) Oil of dill — 
M Grime* A study of lactose fermenting yeasts 
found m milk, cream, and butter The yeasts ex 
amined consisted of two types Type A, similar to, or 
identical with Torula lactosa, Harrison, isolated from 
Canadian cheese, type B, similar to, or identical 
with Torula cremons, Hammer, isolated from yeasty 
cream — J H J Poole and A J Clarke The effect of 
strong electric and magnetic fields on the rectilinear 
propagation of gamma rays Sir J J Thomson has 
suggested that, since electrons show some of the 
characteristics of very high frequency wave trains, 
very hard gamma rays may possess some of the pro 
perties of charged particles, and he conducted some 
trials on a possible bending of a gamma ray beam in a 
dielectric exposed to a large transverse efectno field 
His results, on the whole, were negative The present 
paper describes further trials, not only with electric, 
but also with strong magnetic fields No effect in 
either case could be detected 

Edinbuboh 

Royal Society, May 6 — G N Hunter Colour 
sensitivity In Proc Opt Convention, 1926, Dr 
Houston described a new method of testing for colour 
blindness The apparatus was purposely made in 
sensitive by keeping the two colour patches under 
comparison 8 mm apart In the present research, 
these patches have been brought into juxtaposition, 
resulting in a great increase in colour sensitivity, 
estimated at 1000 per cent — E B Ludlam and R B 
Mooney The influence of air and moisture on the 
‘ Budde effect ’ in bromine The absence of expansion 
of pure dry bromine when exposed to light is ex 
phcable by calculating the rate at whioh the energy 
received can be taken up by the walls of the vessel 
a film of moisture may prevent the re combination 
of bromine atoms on the surface and thereby retain 
the energy in the body of the gas Air present in the 
gas may facilitate transfer of energy and cause 
expansion There is no evidence of re radiation of 
energy — A C Stephen Studies on the Scottish 
manna fauna The fauna of the sandy and muddy 
areas of the tidal zone The densityper unit area 
has been investigated Parts of the Firth of Clyde 
(more than 3000 per square metre) and St Andrews 
Bay, West Sands, are areas of exceptional abundance 
The van ous species are not uniformly distnbuted over 
any beach, but either oocur, or have their maximum 
density at, some particular level On sandy grounds 
TelUna tenuis and Nephthys eatea predominate, on the 
muddy grounds Cardxxm edule and Macoma baltux *. — 
G Radington Effect of diurnal periodicity on plant 
growth By growing plants entirely in electric light, 
it is shown that a daily dark period is not essential, 
but with practically all the very diverse species grown, 
better plants were ultimately produced in 16 hours' 
light per day than in continuous light Generally, poor 
growth was made m a light exposure of 8 hours’ daily. 
The effect of the several physiological processes con- 
cerned upon the conditions obtaining at the apical 
maristem is considered in relation to cell formation ' 
and cell elongation — Margery Knight Studies in 
the Eatooarpawss (2) Xctooarpue Mtotdotvt Plants 
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collected from the Mediterranean coasts show a simple 
type of life history in whioh the plant body is haploid 
and reproduction is effected by the union of gametes 
produced in plunl ocular sporangia The dominant 
soma of the British plants is, however, diploid and 
the zoids from plunlocular sporangia on these plants 
are already diploid and germinate immediately into 
new plants , sexual reproduction is achieved by zoids 
from unilocular sporangia Alternation of generations 
and sex differentiation are also discussed — Mary H 
Latham Jurassic and Kainozoic corals from Somali 
land This collection of fossil corals from British 
Somaliland was made by Mr R A Farquharson 
Government Geologist, during his survey of the 
country in 1923-24 It includes Jurassic, Eocene 
Oligooene, and one Pleistocene specimen Most of 
the specimons are Eocene and were collected mainly 
in eastern Somaliland but some specimens from 
Deberawema in western Somaliland have been 
identified as Eocene That district has not hitherto 
yielded Eocene corals There are three new species 
of Astroccenxa, all of which have large coralhtes and 
greatly resemble Stephanocoema, and a new species of 
Vyaihocoenxa There is also a new genus, Tubtcora, 
belonging to the Gonxocondoe The Oligocene corals 
include new species of Stylophora Ctrcophyllta, Favta 
Orbxcella, Columnastrasa, and Pontes The older 
faunas have Mediterranean affinities — Sydney Gold- 
stem The asymptotic expansion of the characteristic 
numbers of the Mathieu equation 


Paris 

announced* the death of M Gayon, Correspondent for 
the Seotion of Rural Eoonomy — P Sdjournd The 
railway from Casablanca to Marrakech The branch 
line for phosphates This line, 245 km long, was 
oommanoed in 1916 . the discovery of rich phosphate 
deposits at Koungha led to an alteration of the plans 
and the construction of a branch line 83 km long 
( 160 km from Casablanca) Details of the phosphate 
deposits are given these deposits are remarkable both 
aa regards high percentage of calcium phosphate and 
quantity avadable — Emm de Margarie Second re 
port on the publication of the oeuvres g6ologiquee 
de Marcel Bertrand ’ — V Romanovski Some new 
classes of orthogonal polynomials — M de Franchi* 

A recent theorem concerning quadnos — Hadamard 
Remarks on the preceding communication — Rolf 
Nevanlinna Remarks on tne lemma of Schwarz — 
Lucien Pdraud The Pfaffian systems of M Birkhofl 
— G A Mokrxycki The maximum utilisation of 
commercial aeroplanes — Antonio Cabreira The 
theory of a terrestrial metno planosphere — Benjamin 
Jekhowsky The identification of the minor planets 
and the correction of their orbits from a single observe 
tion — J E Versehaffelt The equation of Van der 
Wards and thermodynamics Reply to criticisms by, 
V Karpen — Quevron The increase in the sensibility 
of electrical measuring apparatus with pivots The 
permanent magnet in the instrument is replaced by an 
electromagnet The power required is 150 watts; 
7 a magnetio field of 4600, gauss With this 
is possible to measure by dueot reading 


giving t 
wstrumi 


il — Andr< Chrdtlen The ternary system 

water, sodium sulphate, sodium nitrate — H Parent 
The existence m Proven oe of a shore line at 6 metres, 
of recent Quaternary age, — Htnryk Arctowski and 
Edward Stens The origin of the duett whioh fell in j 
Poland between April 26 and 29, 1928 Proofs that I 
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the dusts which fell in Roumania and Poland on the 
above days originated in oentral Ukraine — Joseph 
Devaux The actinometric study of the penetration of 
the solar energy flux at the intenor of some Pyrenees 
glaciers When the solar radiations penetrate the 
mass of glaciers, with the ice at 0° C , the absorbed 
energy produces a partial fusion of the ice, especially 
at the surface which becomes porous This porous 
condition reduces the transparency of the ice to the 
rayM resulting in less penetration and less melting 
This process the author terms the radiothermic 
defenco of glaciers — Yossifovitch Mladen The 
meohamsm of the separation of the jierithecium m the 
Erysiphacoeo and the rfile of the full ra — A Msige 
The rftle of the cytoplasm in amylogenesis — Lucien 
Daniel The resistance to cold of tho descendants 
of A rtemisui A bsxnthxum grafted on Chrysanthemum 
fnUcscens New varieties of absinthe plants, produoed 
from seeds resulting from grafting Absinthium on 
Chrysanthemum, have proved very resistant to cold 
At the temperatuio of Rennes last winter ( 21° C ), 

numerous species regarded as acclimatised to the 
winter have been severely affected but the Absinthe 
arising from the grafts have survived — H Lagatu and 
L Maume The leaf diagnosis and its degree of 
security — J Vellard The properties of the cutaneous 
secretions of some tree frogs (Hyla) from the neigh 
bourhood of Rio de Janeiro Ihe toxicity of these 
secretions is as frequent in the group of Hylidw as 
in other species The toxic characters vary greatly 
With the species — R Fosse and A Brunei The 
ferment prinlucmg allantoic acid by the hydrolysis of 
allantoin Its presence in the animal kingdom A 
ferment capable of giving allantoic acid from allantoin 
has been demonstrated m the frog and in several 
fishes — Georges Lakhorsky The sterilisation of 
water and of liquids by circuits m metal in direct con 
tact with the liquid 
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University Staffs and Salaries 

W HAT reforms m the present organisation of 
the universities of Great Britain other than 
Oxford and Cambridge may be deemed necessary 
for the continuance of their professed functions ? 
So long ago as September 1924 m the course of an 
article on university staffs and university finance 
we suggested that drastic changes were inevitable 
and probably imminent however unprepared for 
them the universities might be The publication 
of the Returns of the University Grants Committee 
for last year 1 encourages us to resume this urgent 
topic The Commissioners survey does not sug 
gest that there has been any material change in the 
general financial position of the University Jnstitu 
tions ooncemed By a process of logic which 
must be somewhat unconventional the Commis 
sioners infer from this statement that Steady if 
unsensational progress continues to le made 
Nothing stands still no disaster has attended the 
affairs of the universities so they must be pro 
greasing 

The Commissioners have of course a very 
delicate and difficult task before them I hey re 
present a degree of official enlightenment rare in 
affairs of State The old order is still very much 
the old order m the universities The State s con 
tnbution last year represented very little short of 
three quarters of the salaries paid The pohoy of 
the Grants Committee is well known It is to 
make an end if possible of the prevailing gross 
under payment of staffs The salary bill is by far 
the largost presented to tbe universities — more than 
half the total expenditure which for the first time 
exceeds £5 000 000 The Grants Committee alio 
cates £1 523 772 The total parliamentary grants 
reach £1 841 005 The first of these figures repre 
sents actually an excess over the million and a half 
promised The commitment was formerly only 
a million and in agreeing to increase it the Com 
mittee expressed the opinion that the greater part 
of the extra amount should be devoted to raising 
salaries This has not been done Some of the 
universities claim that it has been done but the 
figures contradict them The sum of £90 000 under 
the heading Salaries and Superannuation by 
lyhich university expenditure for last year exceeded 
that m the previous year covers both increased 
salaries and the cost of new posts Since new posts 
number eighty four the sum devoted to correcting 
total inadequacy of remuneration could not have 
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been enough for the needs of a single one of the 
largor institutions 

We are where we were, and the optimism which 
leads the Commissioners to interpret some move 
ments as necessarily progressive appears scarcely 
to be justified Had there been any real deference 
to the wishes of the Committee, it is evident that 
it would be revealed in an alteration m the pro 
portion which salaries bear to total expenditure 
An approximation which takes us back to 1922-23 
can bo gamed from the whole maintenance table 
in the Return which excludes Oxford and Cam 
bridge 66 3 per cent in 1922-23, 66 3 per cent in 
1926-27 and 66 9 per cent last year Another table 
provides the actual figures for the past two years 
for salaries and superannuation alone 50 03 per 
cent in 1926-27 and 60 4 per cent last year 

From under payment of university staffs a whole 
tram of evils proceeds While a sufficient number 
of eminent representatives of an earlier social and 
intellectual environment remain to give an appear 
anoe of dignity to academio pursuits there is and 
can be no assurance for the future so long as the 
standard of remuneration is one far exceoded by 
the earnings of many shop assistants, let alone pro 
fessional men and thoso ongaged in the vague if 
profitable service of the community ‘ business ’ 
so long as every interest ’, professional com 
mercial or industrial, can attract the livelier and 
more competent from concern with fundamentals 
to concern with applications so long as modem 
educational demands however legitimate are per 
mittcd to prevent the performance of the avowed 
intentions of founders and patrons 

In every human activity much depends upon the 
actual human beings engaged in its maintenance 
but it is doubtful whether this dependence upon the 
quality and devotion and performance of mdi 
viduals is so absolute anywhere else as in the 
universities Their fellow citizens, even those of 
them who have personal acquaintance with a urn 
versity, still retain a sort of inertia of reverence for 
it and for its sister institutions, as the fount and 
origin of knowledge The creative spirit in the arts 
and humane letters may and does nse to greater 
altitudes elsewhere , the same spirit in discovery, 
the fundamental natural law giving, whence all 
other discovery and invention proceed, can in 
modem conditions thrive nowhere else Here alone 
is the living knowledge, undiminished by secondary 
understanding and un contaminated by the ageing 
falsity of books Shelley’s question “ as to how far 
a thirst for a happier condition of moral and politi- 
cal society survives among the enlightened and 
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refined the tempests which have shaken the age 
m which we live ’ is answered m our own time, if 
the recompense of these exoellenoies is only penury 
and social excommumcation 

To advance knowledge and to extend science 
strictly interpreted — interpreted, that Is to say as 
W K Clifford interpreted scientific thought as dis 
tinct from the slightly humbler use of other people s 
scientific thoughts — is a work for gemus Those 
who possess it are a minority of academic workers, 
as they are a minority in the community as a whole 
They will always be attracted to university work 
irrespective of the conditions But that does not 
absolve the community from its responsibility If 
the flame of intellectual conquest burns so con 
sumingly in such men that they will sacrifice every 
human and humane obligation for its satisfaction, 
the social conscience is surely guilty if while it is 
aware of the sublime benefits which are bestowed, 
it neglects to intervene for the protection of needy 
dependents If it seems then an act of folly or of 
genius to accept the present terms of most of the 
universities in Britain must we conclude that the 
majority who do accept these terms oannot be of 
the stuff which gives body to the intellectual re 
sources of the country * The timo must come when 
that will be true Those who possess what is after 
all a marketable talent can be retained in the ser 
vice of the universities only at a just price 
The earnest local patriotism and idealism which 
brought the newer universities into being did not 
m the first place correctly onvisage the human and 
financial obligations mvolved, and are now inade- 
quate to rectify the evils which have ensued 
State aid is directed particularly to reform , but 
reform is refused Why 1 The scarcity of relevant 
facts upon which an answer to this question might 
be based is one of the reasons which render the 
appointment of a commission with full powers so 
urgently necessary There is no common recog- 
nition of the claims of disinterested inquiry The 
politician in all his forms, parochial to imperial, 
promises wider and wider educational advantages , 
scholarships increase , but the real philanthropist is 
the academic worker The nch donor supplies only 
the bricks and mortar , it is the teacher and re- 
search worker who supply the human material at 
their own ooet For true education or for self- 
advancement the community must be supplied with 
a superabundance of facilities, and the academic 
worker must pay the cost Organisation would of 
oourse soon bnng the administrative mind to it* 
senses , but organisation is prevented by cross- 
currents of sectional interest, by fear, by {Hide, and 
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not least by ignorance One faculty does not know 

what another does In consequence the presents 
tion of the just claims of one against another is 
sometimes embittered and the sources of defeat may 
be disguised and concealed 
Some incredulity may be occasioned by the state 
ment that the universities have recently made an 
official representation for the purpose not of bettor 
ing the condition of staffs but of securing the with 
drawal of existing forces which might be expected 
to achieve that end Resistance to trade union 
action is intelligible and these facts are not put 
forward without some sympathy with that view 
Nevertheless they indicate the danger underlying 
sectional and particularly professional representa 
tion of the university opinion One of the newer 
universities recently defended itself against a public 
charge by stating that the universities were power 
less in the matter having merely to obey the 
General Medical Council Sixty six per cent of the 
Council are elected by the universities and colleges 
Powerlessness is therefore not apparent Too 
often faculties act for universities and in medicine 
the faculties are virtually the practising profession 
At some time between the summer of 1926 and 
the end of 1927 the governing bodies of the uni 
versities asked for the withdrawal of a modest 
scale of remuneration for non professorial university 
workers which the British Medical Association had 
proposed to enforce In consequence a conference 
was held on Feb 10 1928 between representatives 
of the Association and representatives of the medical 
schools mostly deans These representatives created 
the impression that non professorial medical workers 
had many privileges and were at all events merely 
using the universities as stepping stones to lucrative 
practice A non posaumus resolution was passed 
Last summer not this resolution but another ex 
empting temporary workers and temporary workers 
only from the operation of the scale was passed by 
the Representative Body of the Association An 
amendment by the Hendon division which insisted 
that m no case oould anatomists and physiologists 
be regarded as temporary workers was accepted 
rather dubiously by the chairman making this 
meaning clearer Very few ^eeks Jiad passed 
however before the British Medical Journal con 
tamed advertisements for anatomists and physio 
logists at salaries £200 below the scale Inquiry 
elicited the information that the appointments were 
temporary although one man (at Sheffield) was 
to be equipped in every imaginable non clinical 
direction and able to take the place of the professor 
In his absenoe The medical profession fears — 
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quite unnecessarily — that the present wasteful and 
absurd system of artificially favoured seniority will 
be jeopardised if young and brilliant men are made 
independent of patronage Other faculties fear pre 
ferential treatment which admittedly would be 
disastrous to the university idea But the example 
given is but one of the pernicious results of pro 
fessional patronage and is worthy of the considera 
tion of members of all faculties 

Naturally the Returns refer to the comparative 
neglect of the Biological Sciences other than 
Medicine May we suggest that one of the matters 
considered by the Joint Committee which has been 
appointed to examine the practical steps which 
should be taken to secure the development of the 
teaching of Biology by co operation between the 
Universities and the secondary schools would very 
appropriately be the desirability of remunerating 
the teachers at least as well as the taught 1 At one 
university whore a scale has been sanctioned and 
ro sanctioned it is impossible under the scale for 
any non professorial teacher to attain to a salary 
of 1500 a year in less than thirteen years In some 
cases the men concemod could not be employed 
elsewhere at a salary below £600 for the first of these 
thirteen years 

Sufficient has been said to show that inquiry and 
inquiry alone can now disentangle the m dtitude 
of interests involved Four years ago we said 

It is absuid to preteni that under such con 
ditions their normal duties can be efficiently 
conducted and an inquiry into the whole question 
of payment and the evils that are arising from 
contmued under payment is undoubtedly urgent 
before the rot has time to inflict pormanent harm 
on university teaching The rot advances Time 
which should properly be spent in n search or 
recreation is used to supplement meagre and m 
sufficient incomes Financial pressure and the 
vastly wider facilities for research under Govern 
ment supervision dram from university service 
many men of superior ability The universities 
afford fewer and fewer opportunities of instruction 
at first hand by men actually engaged in the 
advancement of their subjects and the loss to 
students domed personal contact with original and 
creative minds will speedily destroy the whole 
significance of university training Already there 
are fundamental departments of science which have 
been neglected in England for a quarter of a century 

No material change does not mean steady 
progress It means that decline is inevitable un 
less there is a substantial improvement of existing 
conditions 



824 


NATURE 


[June l, 1929 


Ancient Knossos 

The Palace of Minos a Comparative Account of 
the Successive Stages of the Early Cretan Cimlisa 
tion as illustrated by the Discoveries at Knossos 
By Sir Arthur Evans Vol 2, Part 1 Fresh 
Lights on Origins and External Relations , the 
Restoration m Town and Palace after Seismic 
Catastrophe towards dose of M M 111 , and the 
Beginnings of the New Era Pp xxu + 390 + 10 
plates Vol 2, Part 2 Town-houses tn Knossos 
of the New Era and restored West Palace Section, 
with its State Approach Pp xiv +391 844 + 18 
plates (London Macmillan and Co , Ltd , 1928 ) 
147* net 

I T is now nearly thirty years since the political 
liberation of Crete from Turkish rule made 
excavation possible on the site of ancient Knossos , 
and the knoll then called Keph&la had been recog 
nised, some ten years earlier still, as concealing a 
pro Hellenic building, one or two chambers of 
which — part of the famous ‘ palace magazines ’ — 
wore indeed partially opened by a Cretan gentleman 
who had been appropriately christened Minos 
Almost without intermission since 1900 — except 
m the War years — and under the single direction 
of Sir Arthur Evans, the dissection, and latterly 
also the reconstruction, of a ' Palace of Minos ‘ 
has gone on, with ever widening scope outside the 
palace area, and ever growing wealth of experience 
suggesting re-exammation of structures and sub- 
structures already recognised and cleared 

In the first years of tentative discovery, a 
bulletin of each season’s proceedings, m the Annual 
of the British School of Archaeology at Athens, 
was publication enough Later came monographs, 
m Archasdtogia and elsewhere, on special enter 
prises, suoh as the opening of the * Royal Tombs ’ 
hard by , and the first volume of “ Scnpta Minoa ” 
on the earlier and mainly piotographio phases of 
the Minoan soript The later ‘ linear ’ scripts still 
remain for the most part unpublished, though 
most of the documents were found quite in the 
earliest seasons’ work Then in 1921 appeared 
the first volume of “ The Palace of Minos at 
Knossos ”, bringing together in masterly perspec- 
tive the mam results so far as they concern the 
history of the site, and the chief phases of its 
civilisation down to the point at which it begins to 
be proper to speak of a ‘ palace ’ there at all 
Next came another interval punctuated with 
published studies of speoial problems, the paper 
on the “ Bing of Nestor ” and other remarkable 
pieces of engraved gold work from the Greek 
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mainland, and the Huxley Lecture on early con- 
nexions between Crete, Libya, and the Nile Valley , 
and now we have the second volume of “ The 
Palace of Minos at Knossos”, ampler even than 
the first, but happily bound up in two sections, 
which make it a muoh less formidable implement 
of study and reference 

This new volume does not merely take up the 
story where it was left by its predecessor As the 
author frankly says, “ the excavation of Knossos 
itself may almost bo said to have renewed its 
youth ” , it has been “a perpetual Bouroe of wonder- 
ment ” to the excavator, supplementing, and almost 
invariably substantiating earlier observations and 
conjectures So multiple and diverse are these 
discoveries, that merely to marshal them in intel- 
ligible order is a notable achievement Habitual 
users will note with satisfaction that the pagina- 
tion of the two parts of volume 2 is continuous, 
and also that the numbering of the sections is con 
trnuous with that of volume 1, a very great aid to 
conoise reference 

The sections contained in the two parts of 
volume 2 run from § 33 to § 67 inclusive, and deal 
mainly, though not by any means exclusively, with 
the latter part of the Middle Minoan and the 
beginning of the Late Minoan phases , that is to 
say, from about 1760 to 1600 b o Each deals at 
the 8am e time with a separate topic or problem, 
and advances the general argument and historical 
reconstruction But since the appearance of 
volume 1 in 1921 a good deal has been done to 
dear up obscurities and supplement what was 
known then about the earlier periods , and §§33 34 
serve also as a retrospect both of these years of work 
of the early Minoan and adolesoent Middle Minoan 
phases , and of the general position of Crete and 
its culture in the anoient world 

Beneath the central oourt of the later palaces, 
the discovery of late neolithic houses gives oocasion 
(§ 33) to a revised estimate of the connexion between 
the earliest occupants of this part of Crete and the 
people of Asia Minor, whioh is represented as more 
directly concerned than the Greek peninsula, 
though it is still over-early to decide this point 
Western Crete has scarcely been touohed yet, and 
very little has been done in mainland districts 
south of Argolis Moreover, even in Asia Minor 
the rugged south-western districts are still almost 
unknown, and comparisons between Crete and 
Cappadocia are neoesearily provisional Geo- 
graphically, however, access baa always been 
comparatively easy from southern Asia Minor to 
Crete, thanks to the set of the current and the 
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regularity of the \mbat winds, far more important 
for coastal traffic than the seasonal meliem 

For this reason it may well be that eventual 
intercourse with the Nile Valley (§ 34) was for 
Crete rather an extension of this coastal traffic 
than the result of transmarine exploration 
Probably what gave this intercourse its vogue 
and vitalising force at both ends was the discovery 
that at the far extremity of the “ Great Bight ” — 
to modernise an Egyptian phrase about the ‘ great 
circuit of the lands ” — it was possible to spread 
sail before a tndUm, as the fruit boats of Cos do 
now, and regam the Nile mouths m a few days 
It is important, however, to distinguish (as is 
here done) Nilotic from other Libyan intercourse , 
and m early days it is the latter that appears to 
have been primary, as a number of distinct elements 
show , types of boats, hair dress mg, costume, 
stone worked vessels, cupola tombs, and so forth 
In early dynastic times, when the Delta became 
Egvptised, Egyptian influence succeeds to Libyan 
in this Cretan ‘ staple ’ or depot 

How did this oversea traffic come 1 By a 
‘ transit road ’ traced (§ 36) from minute ports 
nestling under the Asterusian ndge south of the 
Messark plain, over the well guarded pass east of 
Mount Ida, and round the west shoulder of Mount 
Juktas, entering Knossos eventually by the Minoan 
viaduct (§ 30) with its caravanserai, bath house, 
and ‘ partridge fresco ’ (§ 37), and the * stepped 
portico ’ (§ 38) rising into the south end of the 
‘ palace ’ site Special problems of technique and 
procedure confronted the excavator here, for the 
sintered soil was as hard as the masonry of the 
viaduct, and the spirits of the workmen had to be 
maintained by a fresh plan of remuneration The 
technique of Minoan commerce, tod, demands 
special examination of the means of transport, ox, 
ass, eventually horse and mule , wheeled vehicles 
for goods, oouner borne palanquins for notables, 
as a fragmentary fresco shows 
What went by this age long road, and whither ? 
The answer (§ 39) comes from the signs of Mmoan 
influence far away to the west and north, m Malta, 
the Iberian peninsula, even in Britain The 
connexion between early Maltese monuments and 
Minoan arts and praotioes has been disputed, more 
than onoe, and there is still a question of degree , 
but it becomes difficult to dissociate the decorative 
motives, and if these be borrowed from Minoan, 
the relative date of the Maltese culture seems to 
be determined, and therewith much in the western 
Mediterranean In the other direction, Cretan arts 
of design, already known to have affected Egyptian 
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decorative work in the Eighteenth Dynasty, are 
now (§§ 40, 41) detected m a similar relation to 
the Middle Empire , a conspicuous instance is 
the recent find at Haragoh, dated to the time of 
Sneferu II , about 1890 b c 

Corresponding with the ports of the south coast, 
the harbour town of Knossos itself has been dis- 
covered and partially explored (§ 42) , but lying 
m the outskirts of modem Candia, and moreover 
m the zone devastated by both Venetians and Turks 
during the great seventeenth century siege, it con 
tributes only suggestive details In addition to 
her other functions, the ‘ Great Goddess ’ looked 
after seafarers, anticipating both Isis Pelagia in 
olassical times, and the medieval Madonna Is it, 
however, certain that all these representations of 
potent or protective women are attributable to one 
and the same goddess, or rather (as Nilsson suggests 
m his “ Minoan Mycenaean Religion ”) to several, 
perhaps many, departmental deities 1 Through 
this — and probably also through other ports on 
the north coast, Nirou Kham, for example (§ 44) — 
Crete was apparently brought into separate inter- 
course with Syrian centres, and their cults and 
manners {§ 43) illustrated by a fashion of bull 
headed libation vessels, and by occasional finds of 
oylmder seals Deeper seated are those aspects of 
Cretan religious belief which are illustrated by the 
insignia of a priest king from the French excava 
tions at Mallia, and by the curious find at Nirou- 
Kham, which Sir Arthur Evans describes as a 
“ propagandist depot ”, of portable altars and 
double axes 

After these retrospective and supplementary 
studies, resulting from the last few years’ operations, 
the main thread of tbo story is taken up again in 
$46 at the moment of the disastrous earthquake 
which wrecked Knossos during the Third Middle- 
Minoan period, and profoundly affected its subse- 
quent fortunes The direct damage was serious 
enough, especially in the south-east quarter of 
the ‘ palace ’, where the site had been greatly 
enlarged over substructures which now collapsed 
and overwhelmed the houses which ocoupied the 
elopes below But the moral effects were more 
lasting (§ 46) Propitiatory ntual before rebuild- 
mgs was natural enough, and is illustrated graphic- 
ally , but the new custom seems to have oome to 
stay, in the form of a ‘ pillar-cult ’, and the worship 
of an ‘ earth-shaker ’ incarnate m bull-form, side 
by side with the god of the ‘ double axe ’ (§47) 
and at times merged in him The general ‘ distress 
of nations ’ after the disaster is shown directly by 
the marked reduction of the occupied area at 
vl 
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Knossos, and no leas vividly by those emigrations 
of which the settlements on the Greek mainland 
about this time are the first fruits In quite a 
different direction, widespread ruin meant abun 
dant opportunity for the builder and decorator 
(§§ 48 64) As we have seen in our own time, at 
such a period of reparations ’ the arts progress 
rapidly (§ 48) , experiments are tried on every 
hand , foreign models have their vogue, and the 
copies of the first imitators pass into the common 
repertory of their successors Was it such a change 
of taste, or another earthquake (such as Crete 
seems to suffer about twice in a century) that 
brought about the scrapping ’ of the lovely painted 
stucco in the ‘ House of the Frescoes ’ — the 
“ cultured home of a small burgher ” — outside the 
Palace proper (§ 62) ? And why were the scrapped ’ 
fragments so carefully stowed away m the house 
itself, to the delight of posterity ? It is a further 
discovery (§ 63), that the decoration of house walls 
and other large scale work is the source and 
inspiration of the minuscule art and abridged 
designs of the pottery and perishable gear of 
everyday life 

In these artistically favourable circumstances 
arose from the ruins of the ‘ older palace ’ the 
1 broad Knossos ’ of Homeric folk memory, m the 
golden age of Minoan Crete (§ 66) Fearless, 
because secure abroad, and therefore unfortified 
and unconfined, the growing population spent 
growing wealth on commodious suburbs, beyond 
the Kairatoe nver, for example (§ 66) , and other 
Cretan towns flourished accordingly An eloquent 
signal is the rapid disuse of timber for house 
building , as in our own Renaissance, deforestation 
had begun 

The remainder of the volume (§§57 67) surveys 
the reconstructed ‘ palace ’ m systematic order, 
beginning with the ‘ state approach ’ from the 
north-west (§67), the ‘ theatral area ’ for receptions 
and pageantry, the ‘ west court ’, and the ‘ treasure 
house’ (§ 69), with its splendid hoard of bronze 
vessels and household furniture (§ 60) , and the 
' west porch ’ (§61) and ‘ south propyleeum ’ 
(§ 62) with their processional frescoes, to which the 
well known ‘ cup bearer ’ belongs Here is the 
occasion for discussing the no less famous ‘ Keftiu 
tributaries ’ from the walla of Egyptian tombs, 
and the tell tale offerings which they carry (§ 63) 
So we pass on into the 1 ceremonial corridor ’ 
(§§ 64 66), which runs north and south into the mam 
mass of ‘ palace ’ structures, and so to the ‘ oentral 
oourt ’ (§ 66), where it has even been possible to 
recover the «n<dn architectural features of the 
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facade , and to detect links between the religious 
ritual of the ‘ sanotuary quarter ’ of the ‘ palace ’ 
and the worship of Apollo at Delphi, a striking 
counterpart to the Greek legend of the Cretan 
origin of the Delphic priesthood, and to the worship 
of the Delphuuan ’ Apollo at Knossos, and else 
where in Crete, m Hellenic times 

For the remainder of the Late Minoan buildings, 
and especially for the magnificent ‘ north gate ’ 
and its decorations, we have still to wait for 
volume 3, and still more have we to wait for an 
index , but it is only right to acknowledge the 
utility, meanwhile, of the marginal catch titles, 
and the analysis prefixed to each section and to 
admire the skill with which so vast and at first 
sight heterogeneous a collection of data has been 
arranged so that each topic occurs, like an episode 
of saga, in a context which is memorable in itself, 
and makes subsequent reference easj 

That is in itself a feat of no moan art, as everyone 
will admit who has had to write reports of excava 
tion So much that is found is always at first 
sight negligible or inexplicable, but for this very 
reason must be all the more scrupulously recorded 
and conserved So much, at the same time, that 
seems essential to any reconstruction at all, is 
not found, but has to be ‘ restored ’ with more or 
less confidence — and ‘scrapped’ sometimes, like any 
other hypothesis, as knowledge grows In Aegean 
archaeology, knowledge has grown amazingly, 
though very unevenly, while Knossos itself has 
been under examination , even m Crete, Amenoan, 
French, Italian, Greek, and other British excavators 
have contributed much, especially to fill certain 
gaps in the Knossian senes , for example, about 
the time of the great earthquake, and also in 
respect of those early penods, the deposits from 
which were levelled away from the top of the 
Keph&la hill when ‘ palaoe ’ construction began 
With these exceptions, Knossos has remained, 
as it began, central and typical , and the record 
of its recovery is a classio of archaeological litera- 
ture 

Scarcely less unusual than his presentation of 
results has been the excavator’s treatment of the 
1 palace ’ as an exhibit and a place of study 
Nothing is more dreary or confusing than the 
litter of displaced fragments which disfigures most 
sites after excavation, except perhaps the know- 
ledge that this or that important detail is ‘ now in 
London ’ or elsewhere Now, at Knossos, nothing 
has been removed, exoept to the Candia Museum 
for safe custody , nothing, on the other hand, of 
which the place oould be ascertained, has been 
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allowed to remain out of that place, if the under 
standing of the whole could be facilitated thereby 
This has meant unusual expenditure and labour 
in reconstruction, the provision of facsimiles of 
fallen frescoes and other perishable detail, the 
unpicking and rebuilding of crushed or unstable 
walls Examples are apparent m the illustrations 
to this volume, and some of them are startling in 
their audacity, when they are judged by other 
people’s practice But no one, it must be remem 
bered, has ever had a site of this quality to study 
or to dissect under such favourable conditions, 
with complete continuity of direction, and conoen 
tration of responsibility and initiative Remote 
as Knossos is, and must remain, it is a place of 
pilgrimage for students of archaeology — the art 
and technique of recovering the past — as well of 
antiquity , and it is only when the attempt is made 
to reconstruct the Keph&la of thirty years ago 
from the recreated Knossos of to day that the 
full moaning of this record is appreciated 

J L M 


Incidental Natural History 

(1) Further Correspondence of John Ray Edited 
by Dr Robert W T Gunther (The Ray 
Society Volume for the Year 1928, No 114) 
Pp xxiv + 332 +4 plates (London Dulau and 
Co , Ltd , 1928 ) 12s 0d net 

(2) Physxologua a Metrical Bestiary of Twelve 
Chapters by Bishop Theobald Printed in Cologne, 
1492 The Author is believed to have been 
Abbot of Monte Cassmo a d 1022-1033, and a 
Description of the Abbey is appended with 
Illustrations Translated by Lieut -Col Alan 
Wood Rendell Pp xxvu + 34 + 100 + 15 plates 
(London John and Edward Bumpus, Ltd , 
1928 ) 10s 6 d net 

(1) mHE Ray Society has already issued two 
J- works, the “ Memorials ” (1848) and the 
“ Correspondence of John Ray ” (1848), which may 
be said to have achieved their object of keeping 
alive the memory of “ the greatest all - round 
naturalist of his time ” The present addition, 
made possible by financial assistance from a revered 
and venerable Buooeesor of John Ray, Prof W C, 
M'Intosh, “ is the outoome of a re-dlscovery in the 
Bodleian Library of a number of letters of John Ray 
which have not only never been printed in extenso, 
but which form a necessary supplement to the 
volume erf The Correspondence ” To these have 
been added materials obtained from the Philo- 
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sophtcal Transactions and archives of the Royal 
Society, and from the British Museum The work 
has been edited by Dr R W T Gunther, to whose 
activities the history of science owes many useful 
contributions Although the short lives of Ray 
by Dale and Petiver are reprinted, Dr Gunther’s 
volume is not, and does not pretend to be, a final 
biography of Ray m the form of a coherent naira 
tive, and its interest lies rather in a senes of dis 
connected incidents and opinions which nevertheless 
will be most valuable to the future biographer of 
Ray when ho appears Ray is generally believed 
to have been born in 1628 and to have died m 1705 
The dates inscribed on his tomb are 1628 and 1706 
Both are now stated to be erroneous, the latter 
being corrected to 1705 , and as regards the former, 
we have the evidence of the parish register that he 
was bom in 1627 

To give some idea of the contents of the volume, 
a few samples may be selected The letter on the 
anatomy of the ‘ Porpess”, dated 1671, is printed 
m full, and illustrates fairly Ray’s powers and 
limitations as an anatomist and a systematist It 
does not compare very favourably with the fuller 
aoooiint of the anatomy of the same animal 
published in 1680 by Edward Tyson Ray, how 
ever, clearly recognises and demonstrates that the 
anatomy of the porpoise must be interpreted in 
terms of the quadruped, which after all is the mam 
pomt Nevertheless, in his “ Histona Piscium ”, 
pubhshed in 1686, he still retains the Cetacea among 
the fishes He desoribes also the compound stomach 
of the porpoise, the lobulate kidneys and the 
mammal like genitalia Although he mentions the 
elongated larynx, he failed to recognise, as did all 
the older comparative anatomists, the existence of, 
and the reason for, an intrananal epiglottis The 
brain is briefly and accurately described, but he 
missed the external auditory meatus, which, though 
very small, had been seen by Belon and Rondeletius 
before him, and by Daniel Major and Tyson lm 
mediately after 

An interesting account is given of the publication 
of Ray’s work on fishes, the expenses of which 
plunged the Royal Society into a state of bank- 
ruptcy Samuel Pepys, at that time president of 
the Sooiety, took a deep interest m this work, which 
yas dedicated to him In spite of the fact that 
the cost of a number of the 187 plates had been 
guaranteed, there was a deficit of £360, and an 
attempt to dispose of 400 copies abroad at 25s a 
copy having apparently failed, the Society was 
unable to pay the stipends of its officers in cash, but 
offered them instead copies of this unremunerative 
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work It was sold at the time for ‘20s , and it 
may be noted that its present market value is 
about £3, 10s 

Ray was naturally familiar with the horn of the 
narwhal, but had interpreted it as a median 
structure, and had not been aware, until informed 
by Edward Lhwyd, that the horn may be paired 
He, however, missed the significance of this vana 
tion, but regarded the paired condition as normal, 

“ so that we are again to seek for a Monoceros, 
which we had thought we had found among 
fishes ” It is somewhat surprising to find that 
Ray knew the work of Leonhard Baldner, the Stras 
bourg fishorman, who published the first observe 
tions on the metamorphosis of the lamprey in 
1666 Ray, however, “ not understanding high 
Dutch ”, was unable to make much use of Baldner’s 
work, whose name, by the way, he mis spells 
Baltner 

Some of the letters show that the mild and un 
complaining Ray could on occasion scarify his 
contemporaries, and m this respect he appears in a 
new light Walter Charleton comes in for severe 
treatment He “ did not understand animals ”, his 
“ Onomasticon Zoicon ” was cribbed and inaccurate, 
and he is surprised that “ such a book should find 
so much acceptance as to come to a second impres 
sion ” Dr Woodward is arrogant, presumptuous, 
and highly conceited, his notions are ridiculous, 
but, adds Ray in mitigation, the interpretation of 
fossils is so difficult that “ a man hazards his 
reputation that is positive and confident on either 
side ” 

We must express our indebtedness to Dr Gunther 
for this important collection of Raviana, and he has 
increased the obligation by preparing an mdex 
which covers not only his own volume, but also 
the previous collection of letters published m 
1848 

(2) This work inoludes an illustrated description 
of the famous Benedictine monastery of Monte 
Cassino, about 90 miles from Rome — a description 
which has some topical interest, since the Abbey is 
at the moment celebrating the fourteen hundredth 
anniversary of its foundation This description 
will therefore be useful to those who are visiting 
Rome, and may induce them to include ui their 
tour an excursion to Monte Cassino We have not 
visited the monastery personally, but we would 
ask whether there is not something radically wrong 
with the date ascribed to the arcade figured in 
Plate 14 

Col RendeiJ has performed a very useful servioe 
to learning by publishing a photographic repro* 
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duction of this important and fascinating incunable 
We wish that considerations of expense did not 
preclude the practice being generally followed 
Such a reproduction is practically as good for the 
purposes of study as the original, and we can only 
regret that the Bishop’s inspiration did not run to 
the whole of the forty or so chapters of the “ Physio- 
logus” Col Rendell, however, has done more than 
reproduce his copy of this rare book — he has pro 
vided us with a translation qf it, a serious task, of 
the merit of which there may be differences of 
opinion, but of which none will question the use- 
fulness The condensed and at times erratic form 
of the original makes a literal translation, which 
Col Rendell has attempted, particularly difficult, 
and he has not always succeeded in the double 
objeot of abiding by the text and at the same time 
producing a version in intelligible English He 
confines himself largely to the 1492 edition of the 
Bestiary, and does not ooncem himself with the 
extensive literature of the “ Physiologus ”, nor with 
discussions of such questions as a comparison of 
“ Physiologus ” with the “ Nuzhatu 1 Quldb ”, re 
cently attempted by Col Stephenson 

There are two appendices — one a partial trams 
lation of an Italian article on an unpublished 
moralised Bestiary of the twelfth century from the 
archives of the Chapter of Fano, and the other a 
comparison of the Fano version with the Cologne 
printed text of 1492, and another Latin version 
known as the Migne 


Popular Astronomy 

(1) The Sun, the Stars, and the Universe By Dr 
W M Smart Pp xu + 291 +20 plates (London, 
New York and Toronto Longmans, Green and 
Co , Ltd , 1928 ) 12s fid net 

(2) Astrophysics the Characteristics and Evolution 
of the Stars By Dr W M Smart (Benn’a 
Sixpenny Library, No 36 ) Pp 80 (London 
Ernest Benn, Ltd , 1928 ) 0d 

R ESEARCH m astronomy in these days is so 
fascinating and exacting a pursuit that one 
could understand, if not excuse, the neglect of one 
of the primary duties of investigators — to inform 
the general pubbo of the progress of their scienoe 
It is essential that this should be done by astro- 
nomers themselves, for, m the bewildering speed 
of modem progress, they alone have the least chance 
of seeing the position steadily and seeing it whole. 
Fortunately, they have not neglected their duty 
During the last few yean there has been a remark- 
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able output of popular astronomical hterature of 
a trustworthy type, and there is now no difficulty, 
as once there was, m directing an inquirer, of 
whatever intellectual capacity, to a satisfactory 
account of the astronomical knowledge so far 
obtained Dr Smart is the latest addition to the 
band of authoritative expositors, and tho two books 
before us make it clear that ho is well fitted for the 
task which he has undertaken 

(1) The larger volume — “ The Sun, the Stars, and 
the Universe ” — ‘ has been designed to present, in 
descriptive language and with an historical back 
ground, an account of modern astronomical dis 
tovenes and of present day views concerning the 
characteristics, constitution, and organisation of the 
heavenly bodies ” This is a fair statement of its 
achievements, and indicates better than the title 
what aspects of general astronomy have been 
selected for consideration The order of treatment 
is not unconventional The first four chapters are 
introductory in character, dealing m general terms 
with the solar system, the celestial sphere, some 
aspects of early astronomical history, and astro 
nomical instruments — the chapter describing the 
last named being inadequately entitled “ The 
Telescope ” Then follow two chapters on the sun, 
and one on the moon, planets, and oomets, after 
which the various departments of stellar astronomy 
are discussed in eight chapters Three of these are 
devoted to the movements of the stars — an un- 
usually large proportion, for which, however, there 
is much to be said It scarcely exaggerates the 
importance which stellar movements are likely to 
assume in the future progress of astronomy Two 
further chapters — on star clusters and nebulte, and 
the universe, respectively — bring the book to a 
conclusion The illustrations are numerous and 
well ohosen, and are excellently reproduced 

The treatment throughout is as non technical 
as possible, and entirely non mathematical it does 
not, however, on that account suffer m accuracy 
or precision In one respect, perhaps, the ideal of 
precision has been followed too unswervingly Dr 
Smart states in the preface that when the chapter 
on stellar evolution was written there were three 
different evolutionary theories ip the field, and it 
seemed advisable “ in a popular book to devote the 
available space to a somewhat detailed account of 
one theory rather than to attempt to produce a 
condensed description of all three ” It is at least 
questionable if the existence of a multiplicity of 
expert opinions on any matter is a valid reason 
for describing only one in a non polemical work — 
and particularly for giving “ a somewhat detailed 
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account ” of that one It is doubtful, too, if the 
nebulous state of general opinion on stellar evolution 
can be said to contain anything so definite as 
“ three theories ” An appropriate vagueness in 
the tone (not the logical meaning) of the account 
of this subject, condensing here and there into the 
chief features of the vanous bodies of thought, 
would possibly have given a truer account of the 
actual state of affairs than a clear cut description 
of a particular view It is only fair, howover, to 
add that Dr Smart makes no attempt to hide or 
disguise th< difficulties and uncertainties of the 
subject 

(2) The little volume on ‘ Astrophysics ”, which is 
a member of Messrs Bonn's admirable Sixpenny 
Library, necessarily deals with much the same 
material as tho later portion of the larger work 
It is carefully planned and is very successful m 
covering a groat deal of ground without giving the 
impression of undue haste It is illustrated by 
several diagrams and is altogether appropriate to 
the character of the series of books to which it 
belongs 

Dr Smart writes clearly and interestingly His 
sentences are rarely, if ever, ambiguous, and his 
aocuracy is as great as can bo expected of one 
man who undertakes to survey so vast a held 
The inevitable slips and misprints are few and 
unimportant He has, however, an unfortunate 
tendency of aiming at stimulating tho imagination 
by the use of hyperbole This is sometimes merely 
ineffective, as in the frequent repetition of such 
words as stupendous ’ and amazing ', and some 
times definitely misleading, as in the remark that 
tho radial velocities of spiral nebulse are ‘ in 
comparably ’ greater than the velocities of galactic 
objeots (Incidentally, it may be questioned • 
whether it is not tho smallness rather than the 
greatness of the velocities of spirals that is most 
striking With a possibility of relative velocities 
up to the speed of light, is it not surprising and 
probably significant that mdependent universes 
should amble past one another at no more than 
! about 1000 miles per second ?) This characteristic 
is expressive of the failure — far too general among 
writers of popular scientific books — to distinguish 
between the eduoated, non scientific man and the 
nhild Dr Smart is too able an expositor to be 
allowed to persist in this attitude without protest, 
and we trust that in his future writings he will 
give the same careful attention to the mental 
characteristics of his prospective readers as he does 
to the subject on which he writes 

H D 
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Our Bookshelf 

The Application of Science to the Steel Industry 
By Dr W H Hatfield (Edward De Mdle 
Campbell Memorial Lecture, presented in Phda 
delphia, October 10, 1928, at the Tenth Annual 
Convention of the American Society for Steel 
Treating ) Pp vn + 154 (Cleveland, Ohio 
American Society for Steel Treating, 1928 ) 

This volume contains the substance of a senes of 
lectures delivered by the author in the course of a 
visit to the United States during last autumn, and 
deals with modem developments in the manu 
facture and use of steel As chairman of the Steel 
Ingots Committee, Dr Hatfield naturally gives 
prominence to the work of that committee, and 
lays stress on the importance of ingot structure 
for the quality of the finished steel This section 
forms a useful introduction to the subject, and is 
well illustrated The pnnciples of heat treatment 
are next considered, again with the presentation 
of abundant material from technical practice 
The metallurgist will naturally turn with great 
interest to the remaining four sections, doakng 
respectively with special engineering steels, cor 
rosion resisting and stainless steels, stools intended 
for use at high temperatures, and with tool and 
cutlery steels On all these matters the author is 
in an exceptional position for the collection of full 
and accurate data, and his numerous tables form 
a most valuable compendium of information on 
such subjects In deference to the audiences 
before which the lectures were delivered, tempera 
tures are given on the Fahrenheit scale, but the 
Centigrade values arc added m brackets The 
author would render a service to metallurgy if ho 
could persuade American workers to come into 
line with the rest of the world in this respect 
Dr Hatfield has been very frank in includ- 
ing information which is often, for commercial 
reasons, difficult to obtain, and the volume, 
although small, will be frequently consulted, 
especially for the more complex alloy steels m 
tended to resist creep at high temperatures, and 
other reoent features of the industry The refer 
ences to the literature are abundant, but marred 
by numerous minor inaccuracies The author is to 
be congratulated on a very useful piece of work 

Praktische Emfilhmng m die Morphologic der Insck 
ten ein Htlfsbuch fUr Lehrer, Studierende, und 
EntomophUe Von Prof Dr Eduard Handschin 
(Sammlung naturwisseiiBchafthcher Praktika, 
Band 16) Pp vin + 112 (Berlin Gobrlider 
Bomtraeger, 1928 ) 1 1 gold marks 

This handbook is designed to meet the need for a 
practical manual for the laboratory training of ento- 
mology students in the elements of insect morpho- 
logy Its plan of arrangement is that each chapter 
is devoted to a separate region of the insect body, 
andMl^preoeded by a short list of papers useful to the 
student for further reading The author, it may be 
added, has borne in mind the importance of explain 
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ing structure in terms of function By means of 
a series of judiciously seleoted types the student 
is led to understand the significance of the chief 
structural modifications found among representa- 
tive insects A considerable number of common 
and usually easily procurable species are used as 
types for dissection, and having mastered the course 
laid down, the beginner should have acquired a 
sound general acquaintance with the external struc- 
ture of these animals As a supplementary guide 
to practical work, a separate atlas of 23 plates is 
provided at the end of the book Its figures lllus 
trate practically all features discussed m the text , 
they are models of clarity and are for the most part 
original The book can be recommended as a con- 
cise and thoroughly accurate laboratory manual 
A D Imms 

The Industrial Uses of Bauxite with an Account 
of i Is Origin, Occurrence , Composition, and 
Properties By Dr N V S Krnbbs Pp 141 
(London Ernest Bonn, Ltd , 1928 ) 21a net 
Dr Knibbs’s book is a valuable contribution to the 
literature relating to bauxite, and it is therefore 
very regrettable that the price is so high Nine 
of the fifteen chapters are concerned with the 
uses of bauxite, a subject about which published 
information is rather scanty After a brief 
account of its occurrence and properties, the uses of 
bauxite in the manufacture of aluminium and its 
compounds, alumina refractories, abrasives and 
aluminous cements, and in oil refining, are all fully 
described In view of the great increase in the 
production of aluminium and the growth of a 
demand for aluminous cements, the possibility of 
a shortage of bauxite at some future date must be 
seriously considered, and m the concluding chapter 
Dr Krnbbs discusses the utilisation of clays as 
substitutes Valuable liBts of references are given 
at the ends of chapters 

Notions fondamentales de chimie organique Par 
Prof Charles Moureu Neuvifeme Edition en 
tiferement revue et augments de nouveaux 
chapitres Pp ix + 667 (Pans Gauthier- 

Villars et Cie, 1928 ) 70 francs 
The new Frenoh edition of this well known text- 
book has been revised and brought up to date 
8everal interesting chapters have also been added, 
dealing with the following aspects of applied 
organic chemistry substances possessing odour 
(pp 26) or taste (pp 7), organic medioinals (pp 47) 
and explosives (pp 14) We may note that the 
first of the new chapters contains no mention of 
the striking osmophonc properties of organic sul- 
phur and selenium, and that the revised account 
of the carbohydrates, which scarcely does justice 
to recent researches, could be expanded with 
advantage The book may be criticised in these 
and other details , but the enlarged version, re- 
garded as a whole, is characterised by the sense 
of proportion, logical presentation, ana clanty of 
exposition which distinguished Prof Moureu’s 
original text J, R. 
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Letters to the Editor 

[ The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

An Isotope of Oxygen of Mass 17 In the Earth’s 
Atmosphere 

Since we reported the presence of an isotope of 
oxygen with mass 18 in the earth’s atmosphere 
(Nature, 123, 318 , 1929) we have found further con 
Urination Mr Harold D Babcock has sent us thirty 
four linos which were withheld from publication by 
Dieke and Babcock ( Proc NAS, 13, 870, 1927) be 
cause it was not known that they were due to ox j gon 
Twenty seven of these are due to the alternate rotation 
levels of the 18 16 oxygen molecule Thus the 18 10 
molecule has every rotation state where the 16 10 
molecule has only alternate levels Such an excellent 
confirmation of the predictions of wave mechanics in 
this regard haa not heretofore been possible since the 
presence of nuclear spin usually permits all states to 
exist although not in equal amount The more 
complete discussion of the data will appear olsewhero 
Uour Am Chtm Soc , May 1929) In the meantime 
Babcock, who obtained the data at Mount Wilson 
Observatory, has re examined his plates and also 
obtained additional measurements He has found a 
number of extremely weak lines in addition to extend 
mg the various 18 10 senes, and has kindly permitted 
us to examine his manusonpt ill advance of 
publication (Proc NAS) 

Babcock suggests that his now lines may be due to 
the forbidden 16 10 alternate rotation levels, although, 
as he points out, they fail to ocoupy the oorrect 
positions by several times his oxpenmental error 
We have found that these lines originate from a 
molecule consisting of an atom of mass 17 in oom 
bination with one of mass 16 The normal state of 
this moleoule has one half unit of vibration, and both 
odd and oven rotation levels exist Each of these 
facts is m accord with the theory of wave mechanics 
The equations for the isotopio displacement are the 
samo as previously given (Nature, 128, 318 , 1929) 
except that 1 1 1 cm 1 and 0 0294 cm _1 should replace 
the values 2 12 cm and 0 0660 cm - 1 respectively 
Out of 22 new weak lines we find that 19 Delong to 
oxygen 10 17 The algebraic deviation of observed 
man us calculated lines is - 0 03 cm -* with a maximum 
deviation of 0 14 cm _l 

It is apparent from the comment of Aston (Nature, 
123, 488 , 1929) with regard to oxygen 18 that a 
mass spectrograph is unreliable in an initial or con 
firmatory investigation of isotopes present in very 
small amount it appears that the various known 
isotopes of the elements, their several chemical com 
binations and multiple ionisations, sue not eliminated 
by existing technique, and suffice to explain nearly 
any future observation that can be made on an 
isotope present m very small araopnt This is, how 
ever, not the case in band apeotrosoopy, where the 
very characteristic fine structure having been found 
for an abundant isotope will lead to an equally 
characteristic counterpart We may thus conclude 
with oertamty that oxygen isotopes 17 and 18 do 
exist m the earth’s atmosphere 
Baboook has earned out some very accurate m 
tensity measurements to assist in the estimation of 
relative amount As we have pointed out m our 
more detailed paper (to appear Jour Am Ohem Soc , 
May 1929) 18 16 moleoules may be slightly polar, due 
No 3100, Vol 123] 


to zero pomt vibration This would be expected, 
since the centre of mass does not coincide with the 
geometrical centre Such polarity may increase the 
absorption coefficient of the 18 10 or 17 16 molecules 
However, intensity measurements should lead to a 
maximum value Babcock estimates oxygen 18 as 
prosent to one part in 2600 Ho has, howover, over 
looked a factor of two in his calculation, so that the 
estimate should be one part in 1260, as a maximum 
This factor is duo to the fact that the 18 10 molecules 
have twice as many states in which to exist as have 
the 10 10 molecules 

From Babcock’s estimate of the relative intensity 
of the lines which are due to the 17 16 molooule we 
estimate its abimdanco as about one part in 10,000 as 
a maximum 

Oxygen mass 17 has been reported by Kirsch and 
Petterson ( Ark f Mat Astron och Physik, Stock 
holm, 19, 16, 1 16, 1925 Phys Z, 26, 467, 1926) 
and by Blackett (Proc Roy Soc , A, 107, 349 , 1926) 
from data obtained on collisions between alpha par 
tides and nitrogen nuclei These collisions occa 
sionally lead to combination with subsequent ehmina 
tion of a proton leaving oxygen 17 These expen 
inenta did not indicate the stability of oxygon 17, 
oxcopt that Blackett was ablo to show a life of at 
least 0 001 soc 

A full account of oui work will appear elsewhere 
W F (Iiauque 
H L Johnston 

Depaitmont of Chemistry, 

University of California, 

Berkeley, California, 

April 27 


The Heat Production of Crustacean Nerve 
In my Ludwig Mond Lecture, published in Nature 
of May 11, 1 referred to the experiments of Fuiusawa 
on the ‘ depolarisation ’ of oraUs nerve by stimulation, 
and to the maimer in which tho 1 polarisation ' (as 
shown by the injury current) increases again to its 
original value m the presence, but not in the absence, 
of oxygen In a paper by Furusawa, shortly to be 
published in tho Journal of Physiology, it will appear 
that this recovery process occupies a time of the order 
of half an hour I nave recently succeeded in measur- 
ing the heat produced by crab’s nerve, as the result 
of a 5 to 10 seconds’ stimulus home 98 per cent of 
tins heat occurs in tho recovery phaso, only 2 per 
cent during tho actual stimulus the recovery heat 
production lasts for 20 to 30 minutes at room tempera 
ture There is no doubt, therefore, that the process 
in whioh the injury current, diminished by stimula 
tion, returns to its original value is accompanied by 
a relatively large liberation of energy 
A stnking fact is the small amount of heat set free 
in the initial phase, that is, during the passage of the 
impulse If we regard the nerve wave as accompanied 
by a surface oliange in the fibre which momentarily 
allows electrical contact to occur between inside and 
outside (it is difficult to picture the ‘ action current ’ 
otherwise), then activity will allow an equalisation of 
concentration of ions to occur between the two sides, 
q process which muBt be reversed during subsequent 
recovery The mixture of two salt solutions, say of 
potassium chloride and sodium ohloride, involves very 
Uttle change m total energy considerable work, how* 
ever, may be required to separate them again, and 
this work will require a provision of energy, and in any 
actual process the liberation of heat 

The crustacean nerve, as shown by Levin and by 
Furusawa, is highly fatigable, at any rate in respect 
of its electric change Corresponding to this, Meyerhof 
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and Schulz have shown in a recent paper in the 
Btockemtsdxe Zextschrxft that its oxygen consump 
tion is high reckoned per gram of dry nerve, when 
stimulated, twenty times as high as that of a frog’s 
sciatic, at rest ten times as high In a short stimulus 
I have found the total heat (initial plus recovery, 
spread over half an hour) to be about 2 S x 10 * 
oalone per gram of fresh nerve per second of stimulus, 
as compared with 7 x 10 5 calorie for the frog The 
crab’s nerve is non medullated , the fibres of the 
frog’s sciatic consist mainly of medullary sheath 
this may be one cause of the large difference between 
the two The fact that the crab’s nerve contains a far 
highei percentage of water would work in the opposite 
direction 

Whether the striking differences in fatigability, 
depolarisation, lecovery, and energy exchanges bo 
tween those crabs nerves and the sciatic of the frog 
are simply to be attributed to the fact that the former 
are non medullated and the latter medullated, only 
future work can show The central nervous system, 
which consists largely of nerve cells and to an appreci 
able extent of non medullated fibres, is far more 
fatigable and more dependent on an adequate supply 
of oxygen them, is the peripheral medullated nerve 
It may well be the case that m the limb nerves of the 
ciustaceans we have in such respects a much better 
model on which to work out the elementary proper 
ties of the nervous system than we find in the ordinary 
medullated nerve, which hitherto has been chiefly 
used for the purpose 


University College, 
London, W C 1, May 14 


The Inland Waters of South Africa 

In view of the forthcoming visit of the British 
Association to South Africa, we should like to direct 
the attention of biologists to certain remarkable inland 
waters occurring in that country Throughout the 
southern half of the Transvaal, as well as in many 
other parts of South and South west Africa, are found 
shallow saucer like depressions of various sizes which 
may bo filled temporarily or permanently with water 
These pans have been ably described by Rogers, 1 and 
are generally admitted to be the result of wind erosion 
at a time when the ohmate of the oountiy was drier 
than it is at present, although Passarge * considers 
them to have been the result of ‘ zoogenous ’ erosion 
in the Kalahari 

We have examined a considerable number of these 
localities both on the Witwatersraud and in the Lake 
Chnssie region of the Ermelo distnot, an area of un 
oertain drainage from the edges of which arise the 
Vaal, Koraati, and Usutu Rivers, and within which 
a surprisingly large number of pans occur. 

From a hydrobiological point of view the Transvaal 
pons may be divided into temporary and permanent 
waters Tho temporary pane dry up m the latter part 
of the winter season, often leaving a few small pools, 
and fill with the first heavy summer rains They 
may be referred to the 1 astatio ’ type of Gajl,’ and 
normally support a noh phyllopod (s str.) fauna 
We have found it convenient to subdivide the tem- 
porary pans of the southern Transvaal into gran -pane 
and mud pane The pH of the former is below 8 0 
when full, and the soil of the bottom does not become 
sufficiently ‘ brak * to inhibit the growth of a noh 
ter^stnal vegetation on drying When full, such 
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localities support a large number of aquatic flowering 
plants, and a very abundant and varied tycho 
plankton, charactensed by the association of Volvox 
spp with the rotifer Conochxlus hxppocrepxe The 
mud pane, on the other hand, have a pH of more than 
8 2 when full, and presumably their floor is too ‘ brak ’ 
when dry to allow the growth of abundant terrestrial 
vogetation The plankton is far more restricted than 
is that of the grass pans, phytoplankton is almost 
absont, and rotifers rare, the bulk of the organisms 
inhabiting such localities being Crustacea 

In the Lake Chnssie area the majonty of the pans 
ate permanent Chemical conditions are very vanable 
and aro reflected in corresponding differences in the 
fauna and flora The most interesting condition was 
met with in a senes of pans, all less than a mile m dia 
meter and perhaps 10 20 feet deep Ihe water of these 
pans has a pH of about 9 0, is slightly salt (0 02 0 03 
N Cl), < oloured from pale yellow to deep sepia by 
humic matenal, and may be very turbid Such pans 
suppoit practically no higher vegetation or phyto 
plankton and have a zooplankton composed almost 
exclusively of one or two species of Centropagid 
copepods and a large and remarkable Daphnnd The 
largest pans, for example. Lake Chnssie itself, whioh 
is about three mileB long, may support a noh growth of 
Potamogeton Lxmngstonxx (Moss forthcoming publioa 
tion) In stnkmg oontrast to these pans may be 
mentioned a pair of pans lying cloBe together on the 
farm Weltevreden to the south of Lake Chnssie 
One of these, which is slightly alkaline, supports an 
exceedingly rich growth of Melostra and a few other 
algBB and is slightly alkaline, the other, which is just 
on the acid side of neutrality, contained large numbers 
of desmids and a very noh rhizopod and rotifer fauna 
Naumann,* in his latest contnbution to lake 
typology, charac tenses the dystrophic type of water 
as being on the acid side of neutrality, poor in electro 
lytes and containing considerable amounts of humio 
matter, while the oltgotrophxc type of Thienemann* 
is divided into oltgotrophus (s str ) on the acid side 
and alkahtrophic on the alkaline side of neutrality 
The more extreme type of permanent pan containing 
large amounts of humio matter must be considered 
as dystrophxc, but differs from Naumann’s charaotensa 
tion not merely in alkalinity, but also in containing 
large amounts of electrolytes (ohiefly sodium bi 
carbonate and sodium chloride with some calcium, 
magnesium, and sulphates), including accumulated 
phosphates, up to 0 006 mgm P.O, per litre, which 
cannot be utilised owing to tne lack of phytoplankton 
Ihe poverty of the planktomo flora must be attributed 
to the oombmed influences of alkalinity, turbidity, 
and colour of the water as well as to the direct toxic 
action of the humio matter Since both acid and 
alkaline waters may be classified as dystrophxc, it 
would seem better to abandon the term alkalxtrophtc 
type and to revert to Thienemann’s earlier scheme, 
recognising, however, an alkalin e as well as an aoid 
phase in tne olxgotrovhic and dystrophxc, if not m the 
eutrophxc type Other cases of alkaline dystrophic 
waters are probably recorded in the literature without 
their true nature being recognised, for example. 
Turner’s Lake, Isle au Haut, Marne ' Dr 8 0 Ball 
also kindly informed us that very salt humio waters 
may occur in the lagoons of coral atolls when com 
pletely shut ofl from the sea In such a case a salt 
dystrophxc lake may be formed supporting only a 
population of Arterma 


• ldttelwropM Bhmensewiwer L”, Stott- 
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Nomud acid dystrophic waters also occur in South 
Africa, but are chiefly of artificial origin, for example, 
the various reservoirs on Table Mt from which the 
water supply of Cape Town is derived The Transvaal 
pans by no means exhaust the hydrobiological wealth 
of the country , on the Wit waters rand are found very 
acid waters (pH 3 7 ) contaminated with nitre cake 
from gold extraction works, which support a restricted 
fauna The alkaline vleis near Cape Town also deserve 
passing mention 

A detailed report on the chemical conditions and 
planktonic life of all these localities is in preparation 
and will be published as soon as our collections have 
been worked out by the various systematists who have 
kindly undertaken to examine them Our very best 
thanks are due to Prof L T Hogben, of the University 
of Cape Town, who first directed our attention to 
the remarkable field offered by South Africa for this 
type of research , to Dr A W Rogers, director of 
the Geological Survey of South Africa, for bringing to 
our notice the Transvaal pans, to Prof J A Wilkinson, 
of the University of the Witwatersrand, who generously 
placed his facilities for chemical analysis at our dis 
posal, and to Prof C E Moss and his staff, of the 
same University, and to Miss E L Stephens, of the 
University of Cape Town, for valuable botanical 
information 

G Evelyn Hutchinson 
Grace E Picktord 
Osborn Zoological Laboratory, 

Yale University, New Haven, 

Connecticut, USA 

Johanna F M Schuurman 
Department of Zoology, 

University of the Witwatersrand, 

Johannesburg, South Africa, 

April 26 


Vegetation Formulas 

The value of floral formulae in indicating at a glance 
the systematic position and affinities of a phanerogam 
has so long been recognised that no apology is needed 
for suggesting that a comparable means of expressing 
the general character of vegetation types is both 
eminently desirable and likely to prove of great value 
to the ecologist and phytogeographer At the present 
time the personal factor inevitably enters largely not 
only into the description of vegetation, but also into 
the interpretation of deeonptions After some years of 
residence in the drier parts of India and Burma the 
Acacia thorn forest and Acacia scrub, both with an 
undergrowth mainly of grass, had become two of the 
most familiar types of vegetation, jet I was unpre 
pared for the extraordinarily olo^e comparison which 
Is possible with large areas of the BUsh Veld of Southern 
Rhodesia or^Wth certain types of mulga scrub and 
mallee scrub whioh I found on visiting South and 
Western Australia Yet a vegetation formula, such as 
is now proposed, would have inchoated the affinity at a 
glance It is essential that the formula shall be kept 
as simple as possible, so that they may be used b/ 
travellers and explorers with only % slight knowledge 
of botany, but will at the same Jbijae impart a valuable 
precision to their observations. 

The formula depends upon two separate oonsidera 
lions: 

(a) The enumeration of plants over a definite 
standard area. 

(h) The recognition of four or five main groups of 
plants for this purpose. 

It “has long been the custom of forest officers to 
study their forests by ‘ sample plots ’ and of eoologiats 
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to base detailed descriptions on similar plots. It is 
proposed that one hectare be taken as the standard 
area Of oourse the enumeration may be carried 
out over any sized area and the results reduced to the 
standard area Thus a hectare is equivalent to 2 47 
(roughly 2J) acres and is equal to 10,000 square metres, 
so that the enumeration of small plants may be made 
on the basis of a square metre It is necessary to have 
a laige standard area to oover adequately tropical 
vegetation where there may be but one or two nidi 
viduals of a particular species even in a dense equa 
tonal forest, or the widely scattered vegetation of a 
setm desert 

It is suggested that, for practical purposes, the types 
of plants to be enumerated may be considered as 
divisible into five broad groups trees (A from Lat 
arbor), Bhrubs (F from Lat frutex) herbaceous plants 
(H from Lat herba), grass [O from Lat gramen), and 
cryptogams (C) It is recognised that herba is not a 
very satisfactory word, but its use in the sense pro 
posed (excluding grass) is already widespread in the 
adjective herbaceous The basal vegetation formula 
is thus 

xA + yF + zH + x'O + y'O, 

where x, y,z, x , and y are the numbers of individuals 
por hectare tor broad descriptive purposes it wdl 
often be possible to ignore V entirely 

For trees and shrubs the presence of more than one 
story may be indicated by duplicating the symbol 
thus 

A + A' + F+F, 


whilst the general character of the trees or shrub may 
be indicated by suffixes such as e (evergreen), d (de 
oiduous), c (coniferous) The average height of the 
vegetation is important and should be expressed in 
metres For all types of vegetation the letters a, 6, 
c, d, etc , may be used to indicate dominants , x, y, u, 
etc , to indicate the absence of dominants or presence 
of numerous species To take a very simple example 
160 A"a(30) 

is the formula for a coniferous forest with one domi 
nant (a), with an average height of 30 motres and 
averaging 160 trees to the hectare 

It js significant of the lack of precision in many of 
Our existing descriptions of vegetation that I have not 
exact figures for any of the types of vegetation de 
scribed in my “Vegetation of Burma ” (1926) and 
m the Journal of Ecology (1023), but supplying esti 
mates, four types of vegetation maji be selected to 
indicate the use of the formula 


h 50F'y + 10*(2Hz+ lOGmn*') 

i200A‘6cd«r<12) + 50F*y + 10«(H* + lOGrono*') 

(3) Acacia thorn forest 

- l50A‘e/*(7) + lOOF'y + 10*(6H* + 2<X?mn*') 

(4) Acacia scrub 

-OA+ 1 60F*efy(2) + 10*(2 Hz + Wz') 


Treks a - Dipterocarpus tuberculatuz, b — Pen 

tacme mavis, c - Termtnaha tomentosa, d — Lhospyros 
btrmanica, e, - Acacia catechu,/— Tectona hamiltonn 
Grasses m - Andropogum contortus, n**A apicus, 
o-A serratus 


It is obvious that the four examples chosen form a 
continuous gradation (actually the result of decreasing 
moisture). 

If the principle of vegetation formula is acceptable 
to ecologists, numerous refinements And extensions 
will be neoessary, but the present outline scheme m 
put forward with the hope that it may induoe a greater 
precision of description by travellers It is to be 
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noted that the formula is at least partially complete 
without the naming of the constituent species , it may 
also be noted that a formula oan be drawn up from a 
study of scaled photographs, and even approximately 
m the case of forests from aerial photographs 

L Dudley Stamp 

Popa, Ashtead, 

Surrey 

Distribution of Temperature in the First 
25 Kilometres over the Earth 

Sir Nai>ier Shaw, in his “ Manual of Meteorology ’ , 
giveH on i> 100 of vol 2 a very interesting diagram 
showing the distribution of temperatures m the uppet 
air over the globe As pointed out by Dr C W B 
Normand in Jus review of the book m the Quarterly 
Journal of the Royal Meteorological Society (vol 64, 


(2) The ooldeat air over the earth, of temperature 
about 185° A , lies at a height of some 17 gkm over 
the equator in the form of a flat ring surrounded by 
rings of warmer air 

(i) The surface of the tropopause lias a relatively 
steep slope towards the pole between latitudes 30° and 
60° in summer and between 26° and 46° in winter 
(4) The ring of lowest temperature at the tropo 
pause is displaced towards the summer hemisphere 
(6) There is a ridge of high temperature m the 
tropopause between latitudes 20° and 40° N m 
summer corresponding to the ridge of high pressure 
at 8 km over those latitudes (see Sir Napier Shaw’s 
chait of 8 km isobars in July, loc cit p 262) 

The evidence for (1) and (2) comes from the results 
of sounding balloon ascents at Batavia, Agra and in 
the United States of America (Blair, Bull Mt W ealher 
Obs , vol 4, part 4, pp 183 304 , 1012) The rise of 



p 276 , 1028), the diagram does not represent 
exactly the peculiarities of the distribution of tempera 
ture in the stratosphere over the tropical and sub 
tropical regions An attempt has therefore been made 
to prepare a modified diagram, using all the data now 
available It shows (Fig 1) the probable distribution 
of isotherms in the atmosphere up to 26 km in summer 
and winter over the northern hemisphere The dotted 
lines are based on very few observations and are 
therefore mainly oonjeotural The principal features 
of the diagram may be briefly summarised 

(1) The stratosphere is not isothermal over any 
p&fticuiar plaoe, but above a certain level there is a 
iendenoy for the temperature to increase with height 
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temperature with height in the stratosphere over 
these places cannot be considered to be due to insola 
tion, as most of the Agra ascents and many of the 
American ascents began late in the day when the 
sun was low Bemmelen has given strong reasons for 
believing that the nee of temperature in the strato- 
sphere whioh he observed over Batavia could not have 
been due to insolation The Agra and Batavia results 
indicate a temperature of about 220 s A. at a height 
of 24 km , and the American results show about 
230° A. at 26 km 

The seasonal variation of temperature of the tropo- 
pause at Batavia and Agra is illustrated in Fig. 2 and 
shows (4) dearly The height of the tropopauee over 
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Batavia does not show such well marked variation 
as that of temperature, but the following figures 
taken from Bemmelon (Proc Roy Acad , Amsterdam, 



vol 20, j> 1313) show that the variation is similar to 
that which occurs over Agra but displaced by about 
six months 

Heights or Thofotausk over Batavia (km ) 

Jail Keh Mar Apr Ma\ Jutu Julj Aug Sopt Oit Nov Die 
17 8 17 6 17 3 17 0 16 3 162 16 0 165 170 17 4 176 177 
The lower temperatures and greater heights of the 
tropopauso in summer are presumably due to the 
stronger convection in the troposphere m that season 
The persistent increase of temperature with height 
for at least 6 km above the tropopauso in the tropics 
finds a natural explanation if we assume that the 
tropopause marks the lower limit of the ozone lajor 
m the atmosphere K R Ramanathan 

Meteorological Department, 

Poona, India 


Significant Figures in Speed Records 

I hah hoped that someone more competent than 
myself would have replied to Col O’Gorman’s letter, 
in which, m N attire of Mar 30, he offered an apologia 
for recording Sir Henry Segrave’s speed to 8 signih 
cant figures, but probably most readers of this journal 
do not consider that motor speed reoords form a 
subject with which they are intimately concerned 
It would, however, be regrettable if this silenoe led 
the general public to conclude that scientific workers 
are prepared to accept as valid a speed recorded to 
one hundred thousandth part of a mile per hour 

Col O’Gorman commences his letter by admitting 
that the last figures are merely arithmetical residues, 
with which all will agree, but unfortunately in what 
follows he seems to attempt to justify the inclusion 
of these readings in the published value of the speed 
and to this objection mav fairly be taken His first 
argument is based on the necessity for great precision 
in order that there may be no doubt whether a 
standing record has been beaten by a subsequent 
attempt or no Let us examine this argument a little 
more closely Sir Henry Segrave’s mean time for 
the mile over his two runs was 16 06 sec , the auto- 
matic timing being oamed to 1/100 sec , and the mile 
apparently assumed to be absolutely aocurate A 
subsequent olaunant to the record may do one of the 
following five things 

1 He may beat the record by a substantial margin, 
m which case a statement to the nearest mile per hour 
would clearly be sufficient 

2 He may beat it by a narrow margin. We will 
take the nearest margin whioh can be recorded, one- 
half of one hundredth of a second (the tune being 
the mean of two runs each of whioh is measured to 
1/100 sec ) This will make his tune IS 666 sec , and 
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his speed 231 44 miles per hour (or if we give the 
arithmetical residues, 231 43683 m p h ) 

3 He may take precisely the same time to the half 
hundredth of a seiond as hu Henry hegrave (15 06 
sec ) with a spetil of 231 36 miles per hour 

4 Ho may take one half hundredth of a second 
longer wlun Ins speed will be 231 29 miles per hour 

5 Ho may fail to obtain the record by a substantial 
margin 

Now in cases 2 anil 4, to determine whether the 
claimant has obtained the record or not, it is amply 
sufficient to record the spcod to 1/ 100th of a mile per 
houi The difference from the standing record in 
each case amounts to 0 07 oi 0 08 mile per hour 
Tn case 3 no addition to the number of significant 
figures will scive to distinguish between the new 
rei orcl and the old It is difficult to find any support 
for 8 significant figures from these facts 

Col O Gorman next points out that tho speed 
published is not the true mean of tho speeds obtained 
on the two ions ovei the measured distance, but the 
sum of tHip two distances divided by the sum of 
the two times It is not clear how this fact affocts 
tho question of the pounissible number of significant 
figures which is governed solely by tho accuracy 
with which the timo and the distance can he measured 
One may further ask why, if it is wrong to round off 
to two decimal figures, it is right to stop at five figures? 
Why not publish a whole page of decimals ? 

It would perhaps be presumption on my part to 
suggest a line of defence which C’ol O’Gorman might 
have adopted, which could not bo assailed on the 
scientific side He might have jiouitod out that these 
speeds to be accoptcd intei nationally must be worked 
out in the manner laid down by the international 
controlling body, and that any country which attempts 
a record and wishes its claim to be iwogmsod must 
follow the prescribed rules The Royal Automobile 
Club, therefore, would be under an obligation to give 
the prescribed number of figures whatever this number 
might be It may publish a foolish statement, but 
no alternative is open except that of not claiming 
the record, and few people would wish to push the 
claim for scientific honesty to this length 

J S Dines 


78 Denbigh Street, 
SW1 


The Spread of Scale Insects and their Parasites 

Many years ago I was an industrious collector of 
scale insects and mealy bugs^especially in J amaica I 
found them in great abundance on cultivated plants, 
and obtained many species When recently travelling 
in the Oriental tropics, I was struck by the relative 
scarcity of these insects, and the occurrence of various 
well known injuiious forms only in small patches or 
isolated individuals Perhaps the difference was 
partly due to the relative poorness of my eyesight, but 
I could not help speculating on the causes which might 
lead to a diminution of scale insects on cultivated 
plants, aside from the operations of economic ento 
mologists World wide commerce has spread the 
injurious Coccidsa over the earth, as they are so easily 
oamed with plants In their native countries they 
are efficiently controlled by parasitic and predatory 
enemies In several well-known cases a plague has 
been abated by going to these countries and obtaining 
the natural enemies, which had failed to arrive with 
the first (accidental ) importation of the coocids Thus, 
following the modem expansion of trade and rapid 
transit, there has been in many regions a great increase 
in the damage done by scale madets, at tunes reaching 
the magnitude of a calamity But by the same process. 
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gradually but surely, the natural enemies will also 
spread In the oourse of time, almost imperceptibly, 
they will gain the ascendancy, and the coccid plague 
will cease, never to return unless through the imports 
tion of a new sort of coccid Thus it may even happen 
m some cases that a rigid quarantine, after a pest has 
arrived, may be harmful, preventing natural enemies 
from following it These latter may, however, be 
brought in by entomologists, through special jier 
mission, provided they have been found and recog 
rused 

There is some proof that this is not mere speculation 
I wrote to Dr L O Howard, who has long paid special 
attention to the parasites of Coccidse, and he directed 
my attention to a Btudy he had made, comparing the 
scale insect parasites of the United States (Chalet 
doidea) with those he had studied and described in 
1880 There was no doubt that in the years since that 
date the parasite fauna had changed owing to the 
introduction of many foreign species, which had in 
some cases supplanted native ones Furthermore, the 
recent researches of Qarcia y Mercet in Spam, and 
Silvestn, Masi, and Paoli in Italy, indicated the exist 
ence in great numbers, in the Mediterranean region, 
of Aphelinme parasites apparently unknown there 
seventy five years ago Last year, when I visited the 
Melbourne Botanic Carden (which has about 16,000 
species of plants growing in the open), Mr bt John 
informed me that there were not nearly so many 
ooccids on the plants as formerly This may jiartlv be 
due to native enemies , thus the Red Wattle bird 
keeps the fluted scale (I eery a purchase) in check , yet 
I suspect it may also be due largely to the spread of 
foreign parasites 

Similar-looking coccids may have quite different 
natural enemies The citrophilus mealy bug (Pseudo 
coccus gahanx), though an ordinary looking species, 
was not controlled m California by the many enemies 
of the native American mealy bugs Now, after an 
extended search, Pseudococcus gahanx has been found 
apparently native in Australia, and two species of 
Hymenoptorous parasites, a Dipterous parasite, two 
kinds of Cocoinelhd beetles, and a Chrysona have been 
observed to keep it within bounds in that country 
These have now been taken to California, and there 
are already indications of favourable results Cali 
forma’s plant quarantine would have prevented them 
from coming over accidentally, and in any case the 
deliberate work of the entomologists is infinitely 
superior to the slow operations of chance 

T D A Cockerell 

University of Colorado, 

Boulder, April 22 

Variation of ths Intensities in the Helium 

Spectrum with the Velocity of the Exciting 

Electrons 

Recently, Petert and Elenbaas (Zexls f Phys , 54, 
p 92 1929) have published curves of the intensity 

variations of the helium lines when the velocity of 
the exciting electron steam is altered We have been 
working on the same subject, and since our results 
do not agree with theirs, it seems worth while to give 
a preliminary account of them 

We ajso use a photographic method of measuring 
the intensities, but the apparatus for exciting the light 
is different A narrow eleotron beam in helium at 
0*024 mm pressure passes into a field free box and 
produces a narrow streak of light An image is 
thrown on to the spectrograph slit and runs per 
pendioular to it We integrate the intensity over the 
length of the spectrum lines and subtract the back 
ground which is due to secondary excitation In this 
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way we completely avoid errors due (1) to secondary 
excitation, and (2) to the variation of the spatial 
distribution of the electron beam with the applied 
voltage 

The results for the lines 3889 (2*<S - 3*P) and 3965 
(2 l S - 4 i P) are shown m Fig 1 The scale for the 
two Imes is arranged for the maximum of the two 
curves to be equal The results of the Utreoht 
workers are shown dotted for comparison We cannot 
explain their curves except by tne supposition that 
a large fraction of the light from their tube was due 
to excitation by secondary electrons 

The interesting feature of our curves is the ex 
tremely different behaviour of the singlet and the 
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triplet lines This is a general characteristic of all 
the lmes, though individual oases show minor vans 
tions The following conclusions may be stated 

(1) For high oxoi ting velocities, the triplets vanish 
in intensity compared with the singlets This has 
been predicted theoretically by Oppenheimer, and 
had previously been found experimentally by Hughes 
and Lowe ( Proc Roy Soc , A, 104, p 489 , 1923), 
with whose results ours agree very well in general 

(2) For low exciting velocities, the singlets are weak 
compared with the triplets This is a new result 
Since the normal state of He is a singlet state, this 
seems to indicate for low velocities a very close 
coupling of the spin of the exciting electron with the 
spins of the electrons in the atom 

There is another interesting point of dissimilarity 
between the singlets and triplets We find that while 
the light of the triplets is confined closely to the 
electron beam, the ught from the singlets tends to 
spread away from it This makes the intensity deter 
ruinations of the singlets somewhat arbitrary We 
are not at the moment prepared to discuss the cause 
of this behaviour as the investigations are not yet 
oomplete 

J H Less 
H W B Skinner 

H H Wills Physical Laboratory, 

The University, Bristol, 

May 7 


Ths Longitudinal Distribution of Photoelectrons 
The new quantum meohanws has completely 
resolved the problem of the photoelectric effect. In 
fact, Wenttel (Zext ftir Phys , 40, 574 , 1925 41, 828 , 
1927) and Beck (Zext /Hr Phys , 41, 443 , 1927) have 
succeeded in justifying theoretically the well known 
Eins t e i n equation , and Hie more oomplete treatment 
of Sommerfeld has permitted the calculation of the 
dissymmetry of the photoemission, that is, the experi- 
mental fact that the forward emitted electrons are in 
a greater number than the backward ones. Sommer- 



June 1, 1929] 


NATURE 


837 


fold’s theory is, however, a first approximation, vahd 
only when the wave length X of the mcidont rays is 
fairly large compared with the dimensions of the 
atomio radius With these conditions, considering 
electrons emitted from the K level, the probability 
P(9)d8 of emission of a photoelectron at an angle com 
prised between 8 and 9 + de is proportional to 

{ 1 + ® °°8 0} sin* 8d9 (1) 


and the mean impulse a acquired by the electrons in 
the direction of the propagation of the rays is given by 
fc,_18 4 fc, fc, 
c 5 107 1 0 


Williams (Nature, April 13, 1929) has demonstrated 
that this formula is in agreement with the expen 
mental results, because recent experunenta mode in 
nitrogen and in oxygen lead to a value of a (<r *= 1 40), 
nearly equal to the theoretical one 

Equation (1) is however, only a first approxirna 
tion, and it remains to be determined what is the 
formula of distribution valid when Sommerfeld s ap 
proximation is not enough We have made the talou 
lation for the K level without any limitations for the 
value of X We have obtained a very complicated 
formula, that in a first approximation, when 



gives the (1) , and in a second approximation leads 
to the following expression 


{> 
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mc*l 0< 


where R, h, m, c, and Z are well known constants 
Substituting for those their values, we have 


{ 1 + ^[1 - 6 41 x 10 »Z« + 0 40] cos sm* 8d8 (2) 


According to (2), in the second approximation we 
have a variation from Sommerfeld s value, depending 
upon the atomio number Z, but of little entity, and 
a greater variation from the velooity of the photo 
electron in the opposite sense The agreement 
obtained in the case considered by Williams remains 
also in the second approximation In fact, for nitrogen 
(Z» 7) irradiated with rays of X = O0, the ratio ti/c 
is equal to 0 28, and formula (2) gives for <r quite the 
same value as formula (1) (<r — 1 41) 

The deviations from the value of <j calculated by 
(1) are sensible for the heavier elements In fact, 
if One obtains with ti/c-0 1, <r — 1 40 for argon (2= 18), 
whioh is a value a little different from that of Sommer 
feld, for krypton (Z — 30) one obtains <r«« 1 33 

For very hard rays the effect of the second order, 
depending pn the velooity, is more conspicuous So 
if vjo is equal to 0 0, one obtains for argon <r= 1 01, 
and for krypton <r — 1 63 These values are not in 

agreement wuth those obtained by Augier for argon 
Further experunenta may decide this question 
Details of the calculation will be published else 
where Antonio Caere lli 

Istituto Fiaico, R University, ’ 

Napoli, May 3 


Dragonflies in Folk-Ion, 

In recent years Nature has adopted the very 
interesting departure of taking notice, by review or 
otherwise, of contemporary novels which hold Borne 

r aal interest for soienoe, either (as in the case of 
G, Wells’s “William Cliseold’’) because of the 
reoQgmsed biological outlook of the author, or (as m 
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the case of Aldous Huxley s Point Counterpoint ’’) 
because of some exceptionally expressed ontioism of 
modem Buenoe its anna or its outlook 

This attitude might well be adopted also towards 
novels which contain accounts or records of the 
popular outlook in times past towards natural objects, 
whether living or inanimate Recently it has been 
my good foitune to read a novel which has already 
beon acclaimed as a modem masterpiece, namely the 
late Mary Webb s Precious Bane It is full of 
quaint archaically expressed observations of Nature 
in the countryside The time is about the end of the 
Napoleonic wars Ihe chapter on dragonflies (book 
3 chap v ) is well worth reading from this point of 
view alono and I would like to ask readers of Nature 
whether any of the expressions in the following passage 
are still in use in Great Britain 

We callod the dragonfly tho ether s mon or 
ether s mid at Sam for it was supposed that where 
the adder or ether lay hid in the grass there above 
hovered tho cthei s mon as a warning One kind all 
blue, we called tho kingfisher , another one with a 
very thin body the darning needle Mother was used 
to tell Gideon that if he took dog s leave or did other 
mischief the devil would take needle to him and use 
the dragonflies to sew up his cars so he couldua hear 
the comfortable word of God anil would oome to 
damnation But I never could believe that the devil 
could have power over such a fair thing as a dragon 
fly 

I believe dragonflies are still quite commonly called 
devil s darning needles in many parts of the United 
States of Amonca but whether the adder ib still 
called the ether , or the dragon fly the ether s 
mon or ether s mid in any part of England or 
America I do not know Perhaps some readers of 
Nature could enlighten me 

The species called the ‘ kingfisher ’ would evidently 
be Calopteryx vtrgo L while tho * darning needle ’’ 
must havo been either Agrton puella L or some other 
common damsel fly, perhaps Enallagma cyathigerum 
Charp R J Tillyard 

Canberra, F C T , 

Australia, Mar 31 


Periodic and Spiral Forms of Crystallisation 
In a recent letter to Nature (April 20, p 003), 
Hughes has suggested that the interesting spiral mark 
ings on carborundum reported by Menzies and Sloat 
(Mar 9 p 348) may be a special case of penodio 
crystallisation Hughes refers to a remark in ft paper 
by Miss Henley and myself (J C S . 2726 , 1928) 
concerning the formation of spirals in Liesegang rings 
as anomalies caused by accidental external conditions 
The periodic crystallisation of thin films of sulphur 
described by Hughes was previously investigated by 
Fischer Treuenfefd (Kollovd Z , 16, 109, 1916) and 
by Kohler (tbtd , 17, 10, 1916), and an aooount of 
this and other examples of the same phenomenon is 
given in Hedges and Myers’ * Pnysioo ohemioal 
Periodicity ” (Arnold and Co , 1920) on pp 34 37 
Some months ago I oarned out some experiments 
on the crystallisation of thin films of molten orgamo 
substances and found that crystallisation m oonoentno 
rings readily takes plaoe with benzil, benzoin, benzo 
phenone, menthol, m dinitrobenzene, and acetanilide 
The experiments were discontinued, but I hope to 
fetum £0 them shortly at present, the observations 
made are in the mam m agreement with the views 
expressed by Hughes on the cause of the phenomenon 
I have examined the specimens to see whether there 
is any indication of the occasional formation of spirals 
m plaoe of the usual oonoentno rings The acoom 
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panying photograph (Fi£ 1 ) clearly depicts the spiral 
growth of orystals This specimen was made in Sir 
Henry Miera laboratory at Manchester in 1924 by 
allowing a thin film of potassium diohromate solution 
to evaporate on a warm microscope slide The struc 
ture differs from that of the specimen of sulphur in 
Hughes s illustration and from most of my specimens, 
in that crystallisation started from the periphery of 
the drop and travelled inwards, instead of beginning 
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at a central nuolous and radiating outwards Tho 
specimen of carborundum descnlied by Menzios and 
Bloat may have crystallised in this way 

Where crystallisation starts from a central nucleus, 
I have not ohserv od among the specimens an example 
of the immediate development of a spiral, but 1 have 
a specimen of camphoi sulphonic acid, crystallised 
from ethyl acetate solution, in which a true spiral 
succeeds two concentric rings surrounding tho nucleus 
of crystallisation Moreover, examination shows that 
a disturbance has been oaused at the point where the 
spiral begins by the presence of another nucleus m 
the vicinity 

There appears to be no doubt, therefore, that 
crystallisation does sometimes follow a spiral course 
to givo a variety of periodic structure, and it seems 
probable that the markings on carborundum are to 
be explained m this way Ernest 8 Hedues 
Bedford College (University of London), 

Regent's Park, N W 1 


The Atomic Weight of Phosphorus 

In a reoent issue of Nature (Mar 9, p 390) mention 
is made of the fact that the English Commission on 
Atomic Weights adopts for the atomic weight of 
phosphorus the value 30 98(2), this being based 
on Aston’s results with the mass spectrograph , 
whereas the German Commission adheres to the 
older and higher value 31 02, derived mainly from 
gravunetno analysis 

The following results, obtained by the phyBico 
chemical method of density and compressibility as 
applied to phosphine gas, may therefore he of interest 
Density 7v'° at one atmosphere, 1 6317 
Density at one half atmosphere, 1 6243 
Assuming the compressibility factor to be a linear 
one, the value for (1 + \) so obtained is 1 0097, whioh, 
m conjunction with the values for oxygen of 1 4290 
fqr the normal density and 1 0009 for (l + \), leads 
to the molecular weight of 34 00(2) for phosphine and 
to 30*97(9> for the atomic weight of phosphorus 
Further experiments are being earned out at the 
pressures of three quarters ana one quarter atmo 
sphere, to ascertain whether the compressibility can 
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be taken as a linear function of the pressure Such 
results as have been obtained at one quarter atmo- 
sphere give the value L„ 7M - 1 6208 for which ( 1 + X) — 
1 0096 and P-30 98(2) Mowbray Ritchie 

Department of Chemistry, 

University of Edinburgh, 

April 30 


The Atomic Weight of Copper 

With reference to the Research item m Nature 
of April 27, p 660, that Messrs Richards and Phillips 
have recently found the atomic weight of copper to 
bo 63 657 (Ag=107 88), it may be interesting to 
note that the spectrosoopio value given in my 
“Analysis of Spectra ” (p 127) is 63 5669 ± 0 060, the 
0 06 referring to maximum possible errors The 
probable error is much less The value obtained on 
spectroscopic data depends on the doublet separation 
and the p( 1) term These are known with very great 
accuracy in both silver and copper 

W M Hicks 


Quantum Geometry 

Dirac’s wave equation for the electron involves a 
Hamiltonian linoai in tho momenta p k This fact 
seems to bo of geometrical nature and suggests the 
introduction of a linear fundamental differential form 
da — Zy k dx k 

with matrix coefficients y t m geometnoal oonsidera 
turns 

This linear da is connected with Dirao’s wave equa 
tion m tho same way as the Riemawuan da x with 
the relativistic wave equation of the older theory 
The matrix vector y k may be interpreted as an 
operator corresponding to tho fundamental velooity, 
namely, that of light, and is connected with the 
Einsteinian h va by the relation y, — -h, ,y° where yf 
are Dirao’s oonstant matrices 

Possibly other tensors of tho second rank, like the 
energy tensor T ik , or R tt are to be replaced in 
the proposed * linear geometry ’ by matrix vectors in 
the same way as g ik is replaced by y k 

The linear geometry seems to furnish a basis on 
which a uniform theory of gravitation, radiation, and 

S uantum phenomena is to be constructed More 
o tailed considerations on this subject will appear in 
the ZeU f Phytnk V Fock 

D IWANBNKO 

Physioal Institute of the University, 

Leningrad, Mar 21 


Early Use of Iron 

The eaily history of iron outlined in the address 
by Prof Louis (Nature, May 18, p 762) has been 
earned much further back by discoveries in South 
Palest me, published in Oerar last year Furnaces 
were found dated to 1100 and 1175 b o , the earlier 
was 67 in x 36 in At the side of the furnace lay 
great hoes, 11m x 5 m , plough socks, and a pick of 
6 pounds weight, showing that iron was as commonly 
used then as now The earliest example was a knife 
of 1350 b o , and this accords with the date of the 
polished steel dagger of Tutankhamen This year 
another steel dagger, with cast bronze handle, has 
been found, of aDout 1300 bo, as it was snapped 
in two anoiently without any bending, it could not be 
soft iron Funders Petrie. 

University College, W C 1 
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Einstein s and other Unitary Field Theories An Explanation for the General Reader 


By Prof H 1 

rnHE announcement of the publication of 
-L Einstein's new theory has aroused great 
interest even among those who do not usually 
follow the advances of science Unfortunately, tins 
interest has been accompanied by a feeling that 
the new theory, like Einstein’s earlier ones, is a 
mysterious mixture of metaphysics and mathe 
matics, so oliscure and paradoxical that the average 
man cannot possibly acquire any notion of what it 
is all about Indeed, a French author declared 
that “ when two Gorman professors meet, and each 
can understand what he says himself, but cannot 
understand the other, they are said to be talking 
Metaphysics If, however, the subject of discussion 
is so profound that they are unable to understand 
not only each other, but even themselves, it is 
called the Higher Metaphysics Now Einstein’s 
Theory belongs to the Higher Metaphysics ” 

The purpose of the present article is to dispel such 
views By going back to tho work of Newton and 
Maxwell we can trace the general nature of the 
ideas that have been uppermost in Einstein s ramd 
It will be shown how the desire for unification of 
apparently different physical phenomena was the 
guiding force in each case Other attempts at 
unification of gravitation and electromagnetism 
will be explained and contrasted with Emstein’s 
It is hoped that, by simple considerations concern 
mg the meridians and parallels of longitude on tho 
earth’s surface, readers without any mathematical 
knowledge may be able to grasp the general nature 
of the principles underlying tho new geometries 

Nbwton and Gravitation 
When Newton (1642-1727) started to consider the 
subject of planetary motions, he found in existence 
fairly accurate knowledge of the facts, but only the 
wddest speculations as to the underlying causes 
Thus Kepler (1571-1030), by analysing the astro 
nomical observations of Tycho Brahe (1546-1001), 
had found three laws of planetary motion One of 
these was that the orbits were ellipses with the sun 
in the focus Kepler even guessed that universal 

S avitation might have something to do with these 
ws, but he also considered them as partly due to 
a magnetic force set up by the sun’s rotation 
Descartes (1596-1650) thought that space was 
filled with vortices of ether, and the planets were 
dragged round by these vortices like sand partioles 
in a whirlwind 

It was Newton’s magnificent combination of 
physical intuition and mathematical power that 
enabled him to sweep aside these vague ideas, and 
to set up what we may oall a unitary theory, which 
explained on a single basis effects hitherto believed 
to be due to more than one source He showed 
that gravitation alone, acting between every two 
particles of the universe with a force proportional to 
the product of the masses divided by the square of 
the distance between them, was sufficient to account 
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for all the phenomena of planotary motion It is 
interesting to notice that at first Newton’s theory 
of gravitation appeared to be disproved by the 
observed facts concerning the moon and the earth 
This caused Newton to put aside his ideas for 
several years When a more accurate sot of observa- 
tions was available the theory was vindicated Its 
substantial correctness is conclusively proved every 
year by the truth, to a very close approximation, 
of tho astronomical predictions of the Nautical 
Almanac 

Maxwell and Electromagnetism 
We now tome to the twin sciences of electricity 
and magnetism The investigation of their mutual 
relationship was duo to several investigators, among 
whom Faraday (1791-1867) takes a prominent 
place Then came Maxwell (1831-1879), who, in 
what are now well known as Maxwell’s Electro 
magnetic Equations ”, gave mathematical form to 
Farada>’s ideas and extended them Maxwell’s 
theories, which united ekctromagnetism and light, 
were criticised at the time, and even Lord Kelvm 
was of opinion that ‘‘ up to the present the so- 
called Electromagnetic Theory of Light does not 
seem to have accomplished much” One term in 
Maxwell’s equations (representing what is called a 
displacement current) 9eemcd to owe its origin to an 
illegitimate union of mathematics and tiulnphysics 
Worst of all, there seemed no experimental venhea 
tion of the consequences of the equations ThiH 
was not forthcoming until after Maxwell’s death, 
and was due to Hertz (1857-1894) Tho electric 
waves the existence of which was implied by Max- 
well’s equations were actually produced, and they 
may now be received every night by the millions 
who listen to radio concerts 

Einstein’s Special Theory (1905) 

Long after Maxwell’s equations had been firmly 
established for a fixed system, there was grave 
doubt as to how they should be extended to a 
moving one In order to explain the results of the 
famous Michelson Morley experiment, FitzGerald 
and Lorentz introduced tho remarkable hypothesis 
of a contraction caused by motion Einstein 
(1879- ) showed that the phenomena could be 

accounted for on the basis of the hypothesis that 
the velocity of light and all other electromagnetic 
phenomena would be exactly the same for two 
observers who were moving with uniform velocity 
relative to each other This was based on the 
measurement of time by light signals, an idea which 
seemed fantastio in those days, but an equivalent 
idea, the fixing of time by electromagnetic signals 
sent out by radio from Daventry or Pans, has now 
become a commonplace m many households 
Those who scoffed at the idea of time being any 
thing but an absolute quantity must now see that 
it is at least possible that the clocks regulated by 
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the radio signals from the Eiffel Tower, based upon 
observations at the Pans Observatory, might not 
agree exactly with those sent out from Daventry 
and based on observations at Greenwich This 
discrepancy, conceivable m any case, would become 
more so if France and the Eiffel Tower were moving 
away from Daventry with enormous velocity But 
the contraction of rods and the slowing down of 
clocks, to which so much attention has been 
directed, are (as pointed out by Eddington) only 
apparent Nothing really happens, except that 
each observer is unable to get an accurate idea of 
what length and time really are in the other system 
The only accurate way to take measurements in a 
system is to travel with it, and if this is impracti 
cable, as in the case of an electron moving with a 
speed which is an appreciable fraction of that of 
light, our measurements of both space and time 
concerning the electron are slightly different from 
what they would have been if we could have 
travelled with it These slight differences are 
related to each other This is what we mean when 
we say that space and time form a four dimensional 
continuum 

There is no need to try to imagine a fourth 
dimension, but calculations, to be accurate m the 
case of high velocities, must deal with time as well 
as with Die three dimensions of space In this 
sense the theory united space with time, and so was 
a unitary one It also united electricity more 
closely with magnetism, for it showed that what 
appears to bo a purely magnetic field in one system 
will appear to be a purely electric field in another 
system moving relative to the first Moreover, it 
united mass (inertia) and energy, showing that one 
can be transformed into the other This has since 
been confirmed in the case of the helium atom, the 
mass of which is slightly less than the sum of the 
masses of the nucleus and the electrons which 
compose it The discrepancy is made up by the 
potential energy stored up when the electrons and 
nucleus are packed closely together 

In spite of this disoussion of mass and energy, 
we can say broadly that Einstein's Special Theory 
was fundamentally an electromagnetic one, having 
no connexion with gravitation Its experimental 
basis was a slender one, and even such as it is, it has 
been oalled In question by Miller, who claims to 
have obtained, at great distances above sea-level, 
evidence of the ether-drag of which Michelson and 
Morley, at about sea-level, found no trace (In 
spite of the elaborate precautions against error that 
Miller took, there is a general disposition to reject 
his results ) Perhaps the chief service rendered to 
science by the Special Theory* was the help it gave 
in arriving at the general one, with which we will 
now deal 

Physical Basis of Einstein's General 
Thxory (1916) 

In the dynamics of Newton, the same number, 
the mast, appears to measure three entirely different 
properties, namely, the quantity of matter, the 
inertia (or difficulty of setting it in motion), and the 
weight (the force exerted on it by the earth) Is 
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this merely a marvellous ooincidenoe 1 Einstein 
thought not, and inferred that inertia and weight 
are probably two aspects of the same phenomenon, 
due to something in the nature of spatfr (or rather of 
space time) Again, everyone knows the queer 
feeling of falling when a lift starts to descend, or of 
heaviness when a descending lift is coming to rest 
Weight, in foot, seems to alter whdn in a system, like 
a lift, which can be accelerated 
This suggests a connexion with relative motiop, 
which, for uniform velocity, was considered in the 
Special Theory These considerations led Einstein 
to soek hypotheses concerning space and time 
whioh would incorporate the results of his former 
theory and at the same time account for inertia and 
gravitation In other words, he was led to seek a 
new geometry 

Abstract and Physical Geometry 
How can there be a new geometry ? Most of us 
had it fixed m our minds that geometry was a fixed 
and unalterable science Did not Euclid, starting 
with axioms that were self evident truths, reach 
conclusions which will stand for all time and, 
moreover, can be verified by sufficiently careful 
drawing ? This is certainly what we gathered from 
Blank and Dash’s “ Geometry for Schools ”, but it 
rests upon a confusion of ideas 

First of all, there are two distinct lands of 
geometry, abstract and physical The first starts 
with certain undefined terms, such as point, straight 
line, and plane, and makes oertain unproved state 
ments, called axioms (or postulates), about them 
Then we deduce consequences from these definitions 
and axioms, which constitute abstract geometry 
The whole structure is purely a sort of building 
game, m which the definitions and axioms, taken 
more or less at random, furnish the bricks, and we 
see what we can build with them There is no 
necessary connexion with the physical world, and 
so it is meaningless to inquire whether the axioms 
are true or self evident To vary the metaphor, 
they are the rules of the game, and may be changed 
at will if we want to construct a new game Euclid’s 
geometry in its ideal form, when it reasons entirely 
from the definitions and axioms (an ideal not 
realised in any school geometry), is one system of 
abstract geometry But so long as the science is 
only an abstract one, we are at liberty to start with 
a set of axioms quite different from those of Euclid 
We shall see later that by studying the properties of 
a sphere we can build up a system oalled Riemann- 
lan geometry, of which Einstein makes great use 
We now oome to physical geometry, the science 
that deals with the results of the draughtsman, the 
surveyor, and the architect, and expresses the 
properties of rulers, set squares, plumb-hnee, and 
other physical objects Of course, Poincard was 
nght when he asserted that we can sesame any 
system of geometry we like (and no doubt most of 
us prefer the simplest, namely, Euolidean), and then 
explain any observed physical phenomenon, how- 
ever strange, by attributing it to some physical 
foroe However, Einstein preferred to prooeed 
otherwise, and exercised has free choice of an 
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abstract geometry in such a way as to sacrifice some 
of the simplicity m the geometry to gam as much as 
possible m the physios For example, in his theory 
there is no need of a gravitational force to make a 
planet move in its orbit, for this orbit is as natural 
in his geometry as is a straight line m the geometry 
of Euclid and Newton This is what is meant by 
‘ the geometnsation of physics and we may define 


physical geometry as that one of the many possible 
systoms of abstract geometry which is most suc- 
cessful in giving a simple account of physical 
phenomena The experience of draughtsmen and 
others shows that Euclidean geometry works 
very well indeed in ordinary terrestrial affairs, so 
physical geometry cannot differ very much from 
Euclidean 


The Origin of Adaptations 1 

By Dr E J Allen, F R S 


B Y an adaptation is meant nothing more than a 
character of an organism, which has enabled 
a species to survive itself as such, or to survive 
until it is transformed into another species It is 
survival that gives the measure of the value of the 
adaptation Survival can only occur if the whole 
organism is adapted to the environment to an 
extent that suffices Organism and environment! 
/r must be thought of as a unity, as interlocked and! 
fitted closely to form that harmony which is Nature* 
and life Organic-evolution is a phase — the crown 
mg phase, may be — of cosmic evolution The 
biological environment determines survival no 
less than the physical, and adaptation to both 
must be sufficient The environment is not fixed, 

\ but must be thought of as in a condition of per 
petual flux and change This is true especially 
of the biological environment, for species once 
common may practically disappear, and years 
later may reappear abundantly with devastating 
effect on other organisms 

The general physical conditions under which 
organisms live have been well discussed by L Jj 
H enderson in his book “ The Fitness of the En \| 
vironment ” (1913) Henderson discusses the 
unique properties of water, carbonic acid, hydro- 
gen, ana oxygen, and shows how they are specially 
fitted for the purposes of orgamo life “ There are 
no other compounds whieh share more than a 
small part of the qualities of fitness of water and 
oarbomo acid , no other elements which share 
those of oarbon, hydrogen, and oxygen ” “ None 
of the characteristics of these substances is known 
to be unfit or seriously inferior to the same charac- 
teristics m any other substance ” “ The fitness 


te nstics m any other substance The fitness sharp distinction between true nereaitary cnarao- 
of the environment is one part of a reciprocal ters and modifications of the body or soma, pro 
relationship of which the fitness of the organism duced by the direct action of physioal changes in 


is the other 

Darwin's answer to the question, how does the 
adaptation of organism to environment come to 
be, was based on three factors — heredity, vanation, 
selection In ultimate analysis (he fact of heredity 
depends on the cellular structure of organisms and 
the phenomenon of oell division When a living 
cell divides, its most essential subetanoe, the germ 
plasm, separates into two portions which are almost 
equal But we cannot so easily obtain an insight 
into the problem of vanation For simphcity’s 
sake, consider first the formation of a germ oell from 

tromtt a H ootar Lwton, deHvw*d beta** th» Iiwwsn 
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its mother cell in an organism which is developing 
parthenogenctically The researches of the colloid 
chemist have given us the picture In imagination 
enlarge the germ mother cell until you see the two 
phases , the liquid, the mass of molecular aggre- 
gates vanod in size and shape , until you see the 
King, complex chains of atoms, building up the 
heavy molecules which form the aggregates , until 
you see the solar BvstemB in miniature of protons 
and electrons which are the atoms — a seething, 
churning mass, active with the activity of oosmio 
forces, receiving matter and energy constantly 
from the surrounding medium, and giving them 
back The preparations for cell division begin , 
the molecular aggregates arrange themselves in 
new patterns , the separation of the cell into two 
parts ensues Is it a matter for surprise that the 
partition of pattern and of substance is not always, 
perhaps is never, exact ? We cannot wonder that 
germ cells thus produced differ in small respects 
among themselves A few molecules more or less, 
a few atoms more or loss, a few electrons even 
more or less, may mean large changes in the off 
spring into which the germ cell grows We are, 
I think, Bafe in concluding that lack of equality in 
the partition of the hereditary material is one 
important cause of vanation If we think on 
similar lines of sexual development, where instead 
of one we have two germ cells uniting to form the 
zygote from which tne offspring is developed, the 
probability of variation between parent and off 
spnng, and between different offspnng of the same 
parent, is obviously much increased 

Weismann was the first to draw a clear and 
sharp distinction between true hereditary charao- 


the environment, and to develop the conception 
of the continuity of the germ plasm The germ 
plasm is the transmitter, in unbroken continuity 
from generation to generation, of hereditary 
qualities The body or soma is its temporary 
guardian, perishing when the work of transmission 
bos been done Blastogeiuo characters, as Weis- 
mann called the true hereditary characters, re 
appear in exactly the same form m the offspnng as 
they show in the parent, provided both parent and 
offspring have grown up in the normal environ 
ment Few now question that the nucleus is the 
essential organ of the germ oell which is engaged 
in the transmission of hereditary characters Few 
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also question that the chromatin of the nucleus 
is the bearer of definite factors or genes, or that 
these factors are distributed in linear order m the 
chromosomes which appear at the time of cell 
division In ordinary normal development, heredi 
tary characters are determ med by the factors in 
the germ plasm m response to stimuli furnished by 
the environment, for in the absence of a suitable 
environment no development at all takes place 
If the environment is normal the characters arc 
reproduced in normal form 

Hereditary variations are differences from the 
parental characters, which appear in the off 
spring, and are transmitted by the offspring to its 
descendants We can only study them when the 
environmental conditions, in so far as they affect 
the characters concerned, remain unchanged 
throughout tho growth of both parent and off 
spring and this is the recognised basis of all 
breeding experiments These hereditary or blasto 
genic vanations we now call mutations, and muta 
tions, according to the most recent usage of the 
word, may be either largo or small, it being quite 
impossible to distinguish them from any other 
vanations by the factor of size alone Tn this 
respect the word mutation as now used does not 
convey exactly the same idea — it is not so limited — 
as Darwins words sport’ or ‘monstrosity’, and 
its meaning has been somewhat changed since it 
was first introduced by de Vnes The modem 
view is that mutations are heritable changes in tho 
characters of organisms, which are due to definite 
alterations of the factors or genes, situated in the 
chromosomes of the germ cells Contrasted with 
these mutations we have somatic modifications, 
the acquired characters of Weismann, the reaction 
of the organism to definite changes in the environ 
ment De Vries’s term ‘ fluctuations ’ is now gencr 
ally employed in the same sense, and has, I think, 
ceased to be useful 

The variations or deviations revealed by the 
measurements of biometncians, which group them 
selves around a mean or modal value, according 
to the ‘ law of error ’, are probably m part small 
mutations which can he transmitted to descendants, 
and in part somatic modifications which are not 
so transmitted With adequate measurements for 
a series of consecutive generations, the statistical 
tests which the biometncian applies enable him 
to say whether or not any of these deviations are 
inherited, and to give a measure of that inherit 
ance To take an example, it is frequently 
maintained that Johannsen’s experiments with 
garden beans (Phaseolus vulgaris nana ), which 
multiply by self fertilisation and from which he 
obtained what he regards as pure lines, have proved 
that individual differences as shown by these lines 
are not inherited, and that therefore they cannot 
provide material upon which natural selection can 
act Pearson, however, maintained , so long ago 
as 1910, that the jpure line theory demands that 
the offspring shall be as highly correlated with the 
grandparent as it is with the parent, whereas 
Johannsen’s own figures show that the coefficient 
of corr^UUon between offspring and parent is 
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higher than that between offspring and grand- 
parent These experiments should be repeated 
with larger numbers of measurements 

Mutations may be classified into ‘ combination 
mutations ’, those due to rearrangement of factors 
or genes already present, and ‘ alteration muta- 
tions ’ due to changes in the factors themselves 
Evidence is now forthcoming that the germ plasm 
itself can be acted on by physical and chemical 
forces m the environment m such a way that 
mutations are produced Heslop Harrison’s work 
on the production of milamc forms in Geometnd 
moths was described (see Nature, Jan 22, 1927, 
p 127) This work is of outstanding interest, not 
only on account of the fundamental importance 
of the results attainod, but also for its perfect 
combination of acute and penetrating observa 
tions m the field with critical and long sustained 
experimentation Harnson has shown quite clearly 
that the germ plasm can be changed by chemical 
substances contained m the food of an ammal, or 
m more general terms that the germ plasm can be 
altered by the environment Another important 
advance in the same direction has come in H J 
Mullers account (Science, July 1927) of his pro 
duction of mutations in Drosophila by irradiating 
spermatozoa or oocytes with X rays When the 
correct dosage had been found, many mutations 
wore produced, which on the whole were similar 
to those previously reported m Drosophila, such 
as white eye ’, miniature wing ', and forked 
bristles ’ Most were recessive, but a number were 
dominant 

One further pouit with regard to vanations 
must be noted The possibilities of variation of 
an organism are strictly limited and circumscnbed 
by the generalphysical and chemical properties of 
protoplasm The essential physiological processes, 
upon which the life and activity of organisms 
depend, are comparatively few Digestion, growth, 
sexual activity follow the same general lines 
throughout the whole animal kingdom It is 
probable that tho physioo chemical mechanisms 
alike of all muscular movement, of the movement 
of amoeba by pseudopodia and of the mov ement of 
cilia, will fall into one general scheme Similarly, 
the transmission of the nervous impulse is being 
shown to proceed on essentially the same lines m 
animals of widely separated groups The essential 
physiological processes already function in the 
protista If the physiologioal processes are few 
and circumscribed, variations in structure and 
form will be limited also, recognising that form 
is “ a product of an inner physiological activity ” 
(Kusnetzov D’Arcy Thompson, “ Growth and 
Form ”, 1917) 

The last of the three principal factors on which 
Darwin based his theory of evolution was natural 
selection, or in Herbert Spenoer’s phrase, which 
Darwin adopted, “ the Survival of the Fittest " 
Later, Ray Lankester suggested another formula, 
‘‘the elimination of the unfit”, whioh describes 
more correctly the meaning of the conception 
That natural selection, acting on heritable varia- 
tions, h a factor in fixing adaptations is almost a 
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truism But whether it is the only factor, whether 
it is sufficient by itself to account for the living 
things we know, each fitting so perfoctly its own 
little niche m its world, is a more difficult question 
The process is of necessity so slow But the time 
available is enormous, and geologists and physi 
cists seem satisfied that it is to be reckoned in tons, 
if not in hundreds of millions of years We must 
consider also whether the mutations that occur 
are sufficiently diverse, for if adaptations are to 
be selected, mutations m the direction of those 
adaptations must occur The known mutations 
of Drosophila amount to some 400, but the muta 
tions so far studied are, for practical reasons, 
those which are large and obvious There is 
increasing reason to think that they are out 
numbered by small mutations which only long 
practice can detect Many mutations studied arc 
slight colour changes, because they can be dis 
tinguished with remarkable precision by tho 
practised human eye Correspondingly minute 
changes m size or shape would be very hard to 
detect, and to study them by breeding experiments 
and the methods of Mendel lan analysis is not yet 
possible We oan only form judgments about them 
by analogy with results from larger mutations 
There remains the statistical method of attack, 
by the study of mass populations of successive 
generations The method is efficient, active, and 
advancing, and it can only be lightly disregarded 
by those who have failed to grasp its moaning 

Alternative or additional theories to account 
for evolution are favoured by many naturalists 
Darwin himself attached much importance to 
characters being inherited which had been pro 
duced by oonstant use or disuse m the parent 
This is a particular case of Lamarck’s conception 
of “the inheritance of acquired characters , or, 
better expressed, of somatic modifications Some 
authorities consider that experimental proof of 
such inheritance is already available for example, 
MaoBnde cites the work of Kammerer and of 
Durkhen and Brecher, the latter work being 
supported also by Heslop Harrison On the other 
hand, Graham Kerr (“ Evolution ” London 
Macmdlan and Co , 1926) advances strong argu 
ments on the other side, and Goodrich (“ Living 
Organisms 1924) takes the same view “ The 
real question Biology has to answer in future, as 
0 Hertwig has pointed out, is not ‘ Are modifi 
cations inherited ? ’ but ‘ How are new factors 
acquired 1 ’ ” 

Even if it could be proved experimentally, 
without possibility of question, that somatic 
modifications were inherited, w^ should only have 
advanced a little way towards an understanding 
of our problem The question how the soma 
influenced the factors in the germ cell would 
remain In this connexion Cunningham’s sug- 
gestion that hormones provided a capable instru- 
ment is of interest, and might be followed up 
experimentally 

The more elusive notions, which introduce the 
idea of some psychio or psyohoid influence, con 
trolling and regulating the processes of meta- 
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holism and organic growth, it is hard to distinguish 
from the animisms of primitive man, who finds a 
spirit on every mountain, a devil m every bush 
All these ideas contain a suggestion of purpose, 
some of them an idea of almost conscious purpose 
such as we know only m ourselves, or by analogy 
assume in higher animals, in each case associated 
with an elaborately differentiated nervous system 
They are brought into tho story at the point where 
knowledge based on observation and experiment 
ceases, at the point where it seems to many of us 
more satisfactory to say frankly, I do not know 
The idea of orthogenesis or nomogenesis (Berg, 
1926), the idea that development takes place m a 
predetermined direction, is certainly unsatisfying 
m its elementary form An explanation of 
adaptations on these linos offers special difficulty, 
for the theory fails to provide the flexibility 
necessary to produce that constant adjustment 
of the orgamsm to its ever changing environment 
which is imperatively demanded If, to reach the 
required adjustment, a predetermined direction 
of variations and of evolution is postulated in the 
organism, a predetermined evolution of the environ- 
ment on parallel lines would surely be necessary 
That evolution proceeds according to laws of the 
same character as other laws of Nature, is the 
common basis of all modem evolutionary theory, 
and was held perhaps more strongly by Darwin, 
Huxley, and Weismann than it is by some writers 
of to day The physical laws in accordance with 
which the processes of growth are controlled, with 
results that we see in so many curious patterns, 
from tho simple branching of a tree or of a nerve 
fibre to the elaborate spirals of a shell or of a 
growing plant , or again, the laws which lie behind 
the varied shapes, so curious and wonderful, of 
organisms and of their different parts, — these laws, 
and many others like them, still call for serious 
consideration and research This is the valuable 
feature of the theory of orthogenesis and m direct- 
ing renewed attention to it, its followers make a 
valued contribution to biological thought 

There are many other aspeots of tho problem of 
the origin of adaptations that might be considered, 
but it has seemed better to confine ourselves to 
the larger questions, even at the risk of saying 
nothing but what was already well known The 
outlook for biology to day is as alluring and as full 
of hope as it was in those years of joyful enthusiasm 
which followed the histone paper by Darwm and 
Wallace, communicated to the Linnean Society 
by Hooker in 1858 In whatever direction we look 
problems bristle, problems open to successful 
attack , and the old qualities, insight, patience, 
and determination, will get them solved But we 
jqust not limit the outlook, and all aspects of 
biological research must proceed hand m hand 
Botany, zoology, palaeontology, the work of the 
systematist and of the field naturalist, the study 
of structure and the study of function, the work 
of the embryologist and of the expenmental 
physiologist, of the geneticist and of the statis- 
tician, all are necessary, and none can succeed 
without the others 
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Tine President of the Board of Trade has appointed 
a committee to report whether any, and if so wh&t, 
amendments in the Patents and Designs Acts, or 
ohanges in the practice of the Patent Office, are 
desirable This committee may be regarded as the 
result of the suggestive report on the Reform of the 
British Patent System, issued by the British Science 
Guild in October last and reviewed in detail in Nature 
of Nov 17, 1928 (vol 122, p 757) This report was 
the work of an expert committee of which Dr W H 
Ecclos was chairman and Capt C W Hume, honorary 
secretary It immediately arousod the keenest in 
terost throughout tho country and even abroad, and 
was generally considered to be a very valuable doou 
ment Neaily thirty professional institutions and 
organisations representing tho industrial and businoss 
world appointed committees to consider the report, 
and a number of these are understood to have endorsed 
its findings in goneral terms, with reservations in 
matters of detail m some cases 

As no particular interest, to say the least, was taken 
in the British Science Guild report by the Board of 
Trade when it appeared, it is probably not too much 
to assume that the publio attention since given to the 
report has now, after a lapse of sevon months, led the 
President of the Board to appoint an official com 
mi t toe to consider the same subject The chairman 
is Sir Charles Sargont, a former Lord Justice of Appeal, 
and the members are Mr Horatio Ballantyne, a 
chartered patent agent and a director of Messrs 
Lever Brothers , Mr H A Gill, a chartered patent 
agent and member of several previous committees on 
patent matters, including the international conference 
of 1925 and the British Soience Guild committee , 
Mr E H Hodgson, of the Board of Trade , Sir 
Herbert Jackson , Mr W 8 Jarratt, Comptroller 
General of the Patent Offlco , Mr Feamley Owen, a 
solicitor , Mr J G Weir, a member of the Glasgow 
firm of engineers , and Mr James Whitehead, of 
the patent bar, who was chairman of the Dating of 
Patents Committee, 1927 The secretary is Mr R W 
Luce, a member of the non technical staff of the 
Patent Offioe We suggest that the absence of any 
representative of the electrical industry is to be re 
gretted, sinoe British industry is likely to be pro 
foundly affected by electrical developments during the 
next decade , but perhaps the officials of the Board 
of Trade consider that the electrical aspects of the 
subject are sufficiently represented in the British 
8oienoe Guild report 

By means of the Government grant of £100,000, 
and more than £180,000 collected by the Times, a 
very large Bum ib now available for the purchase of 
radium for Great Britain Prof F A Lindemann, in 
the Daily Telegraph of May 15, raised the question of 
justification for the present price of radium. The 
ordinary expectation is that when a ohemioal product 
is made the subject of large-scale operations, the price 
of the produot will diminish With radium the re- 
verse has happened, for when it was produced on a 
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very small scale, tho bromide of radium in a high 
state of punty could be sold, presumably at a profit, 
for about 32s per milligram of radium element 
content Large scale production was first attempted 
in America with the low grade ore camotlte, but the 
price wag always a high one by comparison with that 
quoted above, and rose during the War to more than 
£30 per milligram of element Belgian production 
has brought the price down to £12, but the interests 
concerned have sold it for £10 per milligram where 
largo quantities have been in question, and, on the 
other hand, they may charge £14, as stated by an 
official in a tommumqud to the Daily Telegraph of 
May 25 Prof Lindemann’s question remains a 
pertinent one, for whether it would pay to explore 
British territory for radium obviously depends on 
whether, with a find so nch as that in the Belgian 
Congo, production on a big scale would make a really 
big difference in the present selling price 

The retirement on May 20 of Mr W J Bean from 
the position of curator marks another milestone passed 
in the history of the Royal Botanic Gardens, Kew 
His loss to the establishment will be very great, for, 
in addition to his extensive knowledge of plants, he 
possessed considerable administrative ability and had 
the faculty of inspiring confidence and respect Mr 
Bean comes of Yorkshire stock and entered Kew as a 
student gardener in April 1883 His personality soon 
marked him out for advancement, and m 1888 he was 
given charge of the Temperate House Department 
His groat opportunity came, however, in 1892, for m 
that year the late Sir William Thiselton Dyer began 
the reorganisation of the arboretum, and Mr Bean was 
transferred from the Temjierate House to take charge 
of the work At that time the collections of trees 
and shrubs were weak in number of species, the 
general standard of cultivation was low, and really 
decorative subjects were not shown to advantage 
The work over a number of years was very arduous, 
but all who know the Kew arboretum of the present 
day will agree that Mr Bean is well repaid for his 
many years of hard work During the greater part 
of his career at Kew, Mr Bean has contributed to 
periodical horticultural literature He is also the 
author of “ The History of the Royal Botanic Gardens, 
Kew ” (Cassell, 1908), but is probably better known 
for his book “ Trees and Shrubs Hardy m the British 
Isles ” (John Murray, 1915), which has already been 
reprinted four times Mr Bean has for many years 
been a member of the Floral Committee of the Royal 
Horticultural Society, and the Society has awarded 
him the Veitoh Memorial Medal and the Victoria 
Medal of Honour His servioes have on many occa- 
sions been requisitioned by public bodies at home and 
abroad, and in 1924 he was appointed a companion of 
the Imperial Servioe Order 

The Davy centenary oelebrations at Penzance will 
take place on June 8, the arrangements having been 
made by the. Royal Geological Society of Cornwall, 
the Royal Institution of CqmwaH, and the Royal 



June 1, 1929] 


NATURE 


846 


Cornwall Polytechnic Society , the headquarters of 
which are respectively at Penzance Truro, and hal 
mouth At noon on that day the Mayor of Penzance, 
accompanied by members of the Town Council and 
of the three Cornish societies, will proceed to the 
Davy statue, upon which a wreath will be placed , 
luncheon will be served at the Pavilion at one o’clock, 
and at three o’clock a public meeting will be held in 
the same building, over which the Mayor will preside 
Addresses will be given by Dr J Symons, president 
of the Royal Geological Society of Cornwall, Mr J C 
Tregarthen, Sir Humphry Davy Rolleston, and Sir 
Ambrose Fleming, the last of whom will represent 
the Royal Institution of Groat Britain, where for 
eleven years Davy worked and lectured bo success 
fully An exhibition of Davy relics will be on viow 
The Societies will be pleased to welcome anyone m 
teres ted in the proceedings 

The seventh Annual Conference of the South 
Western Naturalists’ Union was held at Torquay 
during Whitsuntide under the presidency of Dr F A 
Bather The Union covers tho counties of Cornwall, 
Devon, Dorset, Somerset, Gloucestershire, and Wilts 
The meetings were held in the Pengelly Hall at the 
Museum of the Torquay Natural History Society, the 
president of which, Sir Francis Layland Barratt, re 
ceived the guests The fine woather favoured ex 
oursions to Kent’s Cavern, with Mr H G Dowie as 
guide, round Dartmoor, and to the chief points of 
geologioal interest in the neighbourhood of Torquay 
under the vigorous leadership of Mr O C Spence 
Sir John Russell delighted the members with an 
address on "The Conquest of the Waste Places", 
showing, ohiefly by illustrations from the wheat belt 
of Canada and the irrigation of Australia and Egypt, 
how science has countered the pessimistic predictions 
of Sir William Crookes Mr F R Home, of Seale 
Hayne Agricultural College, lectured on tho succession 
of various woodland associations by grass land, and 
Mr J Walker read a paper on the moths and butter 
flies of the Torquay district The president’s address, 
“ Imagination and Fossils ", showed how the con 
trolled imagination can reconstruct the living form, 
habitat, and mode of life of vanished creatures quite 
unlike any now existing 

Oh May 111 a disastrous explosion, followed by fire, 
at the Cleveland Clinic, Ohio, was the cause of more 
than a hundred deaths among patients and staff 
The heavy mortality was due to gas poisoning , rescue 
work was much hampered by the dense brown choking 
fumes in the building, which, it was suggested, were 
bromine The first explosion appears to have occurred 
in the X ray department, and wag probably due to 
the ignition of cellulose nitrate photographic film 
stored there In a statement made to Science Service, 
of Washington, D C , Dr Charles E M unroe, the chief 
explosives chemist of the U S Bureau of Mines, stated 
that, within less than a half minute after- the explosion 
Of such film, the resulting gases would be about one 
third carbon monoxide and one tenth oxides of mtro 
gen. These gases, produced in large quantities, spread 
through tiie building, and the brown fumes of the 
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oxides of nitrogen were thought to be bromine The 
secondary explosion was probably due to the ignition 
of an explosive mixture of the carbon monoxide with 
air In investigations upon the effects of the fumes 
from smokeless jiowder explosions made by H C 
Knight and D C Walton at the Chemical Warfare 
Service’s Edgewood Arsenal in 1025, it was found 
that experimental animals brought out of the ex 
plosion fumes, apparently unharmed, succumbed later 
to pulmonary oedema hint o tho fumes from smoke 
less powder are practically identical with those from 
cellulose nitrate film, this would account for the 
delayed poisoning effect shown by many of the 
victims 

The Linnean Society of London held its anniversary 
meeting at Burlington House on May 24, under the 
presidency of Sir Sidney F Hanner The following 
were elected officers of tho Society for 1920-30 — 
President Sir Sidney F Hanner , Treasurer Mr 
H W Monckton Zoological Secretary Dr O P 
Bidder, Botanical Secretary Mr J Ramsbottom 
The Linnean Gold Medal for 1028-29 was handed to 
Dr J B Hubrecht, Counsellor of the Netherland 
Legation and son of the famous zoologist, for con 
veyance to Prof Hugo de Vries to whom the medal 
had been awarded in recognition of his great con 
tnbutions to the advancement of botanical science 
In presenting the medal the president, Sir Sidney 
Harmer, paid tribute to tho influence de Vries has 
had on biological thought since his thesis in 1870, 
particularly by his work oil osmotic pressure, his 
theory of intracellular pangenesis, and his long series 
of studios on experimental evolution 

Lieut Coi A T Gaoe, having informed the 
Council of the Linnean Society of London that he 
wishes to resign his position as Librarian and Assistant 
Secrotary at the end of October, Mr Spencer Savage 
has been apjxnnted to succeod him Col Gage was 
formerly the Director of the Botanical Survey of India 
and Superintendent of the Royal Botanic Garden, 
Calcutta He entered tho services of the Linnean 
Society as assistant to the late Dr B DaydoQ 
Jackson m 1024, succeeding him in office (though not 
with the special title of General Secretary) in 1920 
Mr Savage has been clerk to the Society since 1911, 
with a break while on active War service He is 
well known to botanists by his hibliographioal studies 
and to members of the Society as an authority on the 
Linnean collections and manuscripts 

The Hanbury Memorial Medal of the Pharma 
oeutioal Society of Great Britain for “ high excellence 
in the prosecution or promotion of original researoh in 
the Natural History and Chemistry of Drugs” has 
been awarded for the year 1929 to Prof Henry Hurd 
Ryaby, professor of materia medioa m the College of 
Pharmacy, Columbia University, New York The 
medal is purchased from a fund raised in 1876 to per 
fetuate the memory of Daniel Hanbury, F R 8 , who 
died in the previous year. His family name is per 
petuated by the house of Allen and Hanbury, in which 
liis father, Darnel Bell Hanbury, who survived him, 
was a partner His principal investigations were upon 
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the drugs of commerce of his time In 1927 the re 
cipient of the medal was Dr T A Henry of the Well 
come Chemical Research Laboratories an authority 
upon the ehemistiy of the drugs and it is fitting that 
his successor to the award should be one who has 
specialised upon their botany and natural history 
So long ago as 1880 Prof Rusby accompanied an 
expedition organised by the Smithsonian Institution to 
New Mexico and Anzopa where many new species of 
plants weie discovered and in 1886 he was in Bolivia 
when some four thousand previously unknown species 
were found and described It was while exploring 
Para and Brazil that he discovered the plant C onllarui 
an i first made known the medicinal properties for 
which it is now largely employed In addition to his 
exploiations in Venezuela the rubber forests of the 
Madeira River and the forests of the lower Orinou 
during the War he went on an expediti m to Columbia 
in search of quinine yielding barks Nor did the 
passage of years blunt his zest for exploiation for m 
1922 he was in charge of the Mulfoid expedition which 
undertook a biological investigation of tracts of the 
Amazon bosm In addition to the chair of materia 
mod ic a he has the post of pharmacognosist to the 
Port of New York and with it the responsibility foi 
the inspection of drug imports a task calling for cease 
less vigilance in the detection of ingenious adulters 
tions He is at the moment engaged in a typically 
vigorous campaign to prevent the importation and 
use of deoaying ergot from Russia Only twice before 
has the award gone to Atnerioa — to J M Maisch in 
1893 and to F B Power in 1913 
At the present time there is a great demand for 
underground cables suitable for carrying electnc 
currents at very high voltages in towns and their 
neighbourhood A very large amount of experimental 
work in this direction has been earned out by cable 
manufacturers during recent years Wo learn from a 
paper by G Martinez which appears in the Electrical 
Review for May 24, that success is now almost assured 
by the invention of an oil filled cable In this 
cable thore is inside the conductor a longitudinal 
duct carrying oil which is oonneoted with reservoirs at 
the junctions at each end of a section When the 
conductors get hot the oil is forced by their thermal 
expansion into the reservoirs and when they get cool 
it is suckod back The oonduotor is insulated in the 
usual way, but owing to the diminished mechamoal 
stresses on it the thickness of the insulation necessary 
is appreciably diminished The cable is armoured 
with hard brass strip over the lead sheath and is 
finally protected with waterproof doth tape The 
working temperature of this oil filled cable can be 
much higher than that of the ordinary high voltage 
cable, and so it can oarry a heavier load, while it can 
be safely laid directly m the ground There are no 
hollows inside these oables In ordinary cables the 
brush discharges that take plaoe in a hollow are a 
frequent cause of breakdown It is claimed that it is 
possible to install underground oables of this new type 
up to press&tee of MO kilovolts We understand that 
two 132 kilovolt lines having a total length of 52 miles 
will be installed in London very shortly The installs 
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tion is partly experimental but the makers have so 
much faith in the performance of their cables that 
they are taking the greater part of the financial risk 

It is expected that in a few weeks time the Brook 
mans Park Station the first high power station of 
the regi >nal scheme of broadcasting in Great Britain 
will begin oporati >n At first it will radiate only one 
progiamine but later on it is intended to radiate two 
simultaneouslv using different wave lengths It is 
probable that at flint difficulties will be experienced 
by listeneis especially those who are in the neigh 
bourliood of Brockmans Park The foreign station 
listener in this hstnet will have great difficulty in 
tuning out the local station The ordinary listener 
also may bo unable to hear the progiamme from 
5GB to wbnh he has been accustomed Tho Wire 
lees World for May 15 questions the wisdom of the 
policy of ptoviding satisfactory crystal reception 
thioughout Gieat Britain It suggests that this is 
probably being done at the expense of those who 
have invested in exj ensivo valve sets These 
listeners havo begun to think that thoy have a right 
to regard the continental stations as a source of enter 
t&inment however superior the quality of the home 
reception may be In the same paper there is an 
aiticle on Getting ready for Brockmans Paik 
doscubing methods of improving selectivity It is 
known theoretically that the selectivity of a receiving 
set can be improved either by diminishing the resist 
anct of its tunod circuits or by increasing their 
number In the latter case a filtering effect is lm 
posed on tho inooming signals It is found in 
practice that the limit to which the resistance can be 
diminished is quickly reached We may increase the 
number of tuned circuits ho as to filter out undesired 
signals but this would be expensive The most 
promising device is to use a tuned and variably 
coupled aenal transformer It is stated that in no 
other way can the selectivity of a set be so radically 
improved 

Fxtfnsions of the building of the Royal Scot 
tish Museum Edinburgh have permitted consider 
able expansion and rearrangement of the col 
lections, while the Interim Report of the Royal 
Commission on National Museums by allaying the 
fear of fire permitted the progress of equipment 
and schemes previously held up Thus we read m 
the Director s type written Report for 1928 of the 
opening of a gallery of comparative ethnography, 
two new halls for natural hiBtory a civil engineering 
gallery and added exhibition space for minerals A 
beasts of prey hall and an architectural hall will be 
opened before long Still there are complaints of 
lack of space a printing press bought for exhibition 
has to be kept in store, while the consultation of 
reserve collections Is hampered for want of storage 
accommodation. For all that, the collections grow 
the larger accessions include the Logan collection of 
British Lepidoptera , the late Robert Dunlop’s fossils 
on loan from Dunfermline wiD be more aooeoaible to 
students , a most useful oolkctiop of oeramios is lent 
by Lady Binding Among the numerous individual 
additions one notes the first specimen of the desert 
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wheatear to be found in the British IbIcs, the nest of 
a garganey duok — the first proof of its nesting in 
Scotland — and a self resoue apparatus presented by 
the Mine Safety Appliances Co of Pittsburg One 
learns without surprise that the museum grows in 
popularity Apart from tho school classes and the 
lantern lectures to school children, the annual number 
of visitors has increased by 130,000 within tho last 
eight years It is believed that visitors to tho cit\ 
are responsible for the numbers on week da\H, but 
that local people make up the large Sunday crowds 
Evening opening, so often clamoured for, appears 
here, as elsewhere, scarcely to wanant the additional 
cost of lighting and attendance 

Thk floating of globules of mercurv on n water 
surfaco was described recently in letters to the Editor 
{Mar 16 and May 18) A coi respondent reminds us 
that this effect was dealt with by Pi of C V Boys 
in the sec ond edition of his well known book on 
“ Soap Bubbles and the Foices which Mould them ” 
The description is as follows “ One of the moHt 
beautiful hubbies of one liquid in another which can 
be produced is occasionally formed by aocident If 
a basin of water containing a few pounds of mercury 
is placed undei a violently running water tap tho 
water and air carried down into tho morcury cause 
mercury bubbles to form and float to tho surface I 
have been able to float these into a second basin, 
where sometimes for a few seconds they look like 
shining balls of pure silver, perfect in form and polish 
When they break, a tiny globule of mercury alone 
remains, far more, however, than the liquid of a soap, 
bubble of the same size I have obtained mercury 
bubbles up to about j moh in diameter M Melsens, 
who first descrilied these in 1846, found the upper 
part to be so thin as to be transparent and of a slaty 
blue colour, a phenomenon which I have not noticed ” 
Thk code devised at Strasbourg and adopted by 
international agreement for the telegraphio trans 
mission of seismological information provides only for 
the data derived from the seismograms of individual 
stations (Nature, Dec 22, 1928, p 968) There are 
•occasions, however, when the sender of a report has 
already determined the epicentre of an earthquake 
and washes to give its position For this purpose, a 
simple method has been adopted by the Meteoro 
logical Office and by the U 8 Coast and Geodetic 
Survey At the close of the report there will be 
added the word * epicentre ’ and a group of five 
figures The first two figures give the latitude and 
the last three the longitude If the latitude is north 
and the longitude east, the number 2 is added to the 
middle figure, if south and east the number 4, if south 
and west the number 6, and if Viorth and west the 
number 8 Thus, tbs figures 01779 would Indicate 
that the epicentre is m lat 1® S , long 179° W 

Ik the January issue of the Bulletin de la SocUtl 
<T Encouragement pour 1‘ Industrie nationals, the Agn 
cultural Committee of the society gives an account of 
the steps which have been taken during the past twenty 
years by the railway oompames of France to enoourage 
agriculture and the remarkable results obtained. The 
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Pans Orleans company m 1903 began to distribute 
pamphlets, to iMganise lectures, discussions, and de 
monstrations, with tho view of improving and intensi 
fving production and inc reusing the possible markets 
for fruit, coreals, potatoes wmes, cattle, milk, butter, 
cheese fowls, eggs, and honey Special officials were 
appointed to deal with the rapid transport of this pro 
duco to market The result of these efforts was re 
markable in 1906 the company carried 260,000 tons 
of agricultural pioduco, and in 1907, 639,000 tons 
Other trench linos have taken similai action with 
like noteworthy results 

Dtt 1 H Quastkl of l unity College Cambudge, 
who is known for lus woik on reduction oxidation 
systems and foi his studies of the activation of mole 
rules by living organisms, has been appointed bio 
chemist at the tardiff City Mental Hospital 

A violfnt eaithquake was iceoided at Kew 
Observatoiv oonunoiu ing at 22 hr 61 min 19 sec 
GMT, on May 20 The epicentre is estimated to 
have been 4800 miles away but the initial impulse 
was not shaip enough to give any indication of the 
beating 

At the annual geneial meeting of the Institute of 
Physics held on May 28, the following were elected 
to take ofhee on Oct 1 next — President Dr W H 
Eccles Honorary Treasurer Major C E S Phillips , 
Honorary Secretary Prof A O Rankine 8ir 
Ambroso Homing, Sir James Jeans, and Sir Oliver 
Lodge were elected honorary fellows of tho institute 

It is announced in Science that the Agassiz medal 
for oceanography of the National Academy of Sciences 
of the United States has been awardod to Prof J 
Stanley Gardiner, professor of zoology and compare 
tive anatomy in tho University of Cambridge, and the 
Watson modal to Dr Willem de bitter, director of the 
Observatory at Leyden and professor of theoretical 
astronomy in the University 

The fourteenth Annual Conference of tho Museums 
Association will be held at Worthing on July 1-6, 
under the presidency of Sir Henry Miers The presi- 
dential address, on "Co-operation — the Association’s ” 
Task ", will be delivered on July 2, and will bo open 
to discussion In connexion with the Conference 
there will be an exhibition of museum furniture and 
requirements The local secretary for the meeting is 
Miss Marian Frost, The Museum, Worthing 

Thk Rochdale Literary and Scientific Society has 
celebrated the jubilee of its formation by the publica 
tion of a volume of Transactions covering the yean 
1926-28, and by the presentation of his portrait to 
Dr J R Ashworth, in recognition of his services as 
honorary secretary sinoe 1886 Dr Ashworth con- 
t tributes a short article on “ The Influence of Rain 
on Atmospheric Deposits", and an unusual and well- 
illustrated account of the very varied structure of the 
Old pack horse tracks about Rochdale is given by 
Jas L Maxim 

The Council of the Association of British Chemioal 
Manufacturers has decided to prepare and issue to ite 
members a set of model safety rules for use in chemical 
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works The Works Technical Committee has been 
actively engaged lor some months on the preparation 
of these rules, and a small booklet of provisional rules 
has now been presented to members of the Associa 
tion A set of explanations of these rules is in pre 
paration by the Association, the address of whioh is 
160 Piccadilly, London, W 1 

Applications are invited for the following appoint 
merits, on or before the dates mentioned — A lecturer 
in theElectnoal Engineering Departmentof the Sunder 
land Technical College — The Chief Education Officer, 
16 John Street, Sunderland (June 6) Assistant 
Examiners in the Patent Office — The Secretary, Civil 
Service Commission, Burlington Gardens, W 1 (June 6) 
A principal engineering inspector under the Engineer 
mg Inspectorate of the Electricity Commission — The 
Secretary, Electricity Commission, Savoy Court, 
Strand, W C 2 (June 8) Lecturers in, respectively, 
engineering, ohomistry, and physios, and a mechanical 
workshop instructor and an olectncal instructor, each 
at the Constantine Technical College, Middlesbrough — 
The Director of Education, Education Offices, Middles 
brough (June 10) An assistant lecturer in Nature 
study and horticulture at Stranmills Training College, 
Belfast — The Principal, Stranmills Training College, 
Queen’s University, Belfast (June 10) A principal 
of the Government Commercial Institute, Calcutta — 
The Secretary to the High Commissioner for India, 
General Department, 42 Grosvenor Gardens, 8 W 1 
(June 12) An assistant lecturer in the Mathematical 
Department of the Derby Teohmcal College — The 
Secretary, Education Committee, Becket Street, Derby 
(June 14) A director for the Haroourt Butler Insti 
tute of Public Health, Rangoon — The Secretary to 


the High Commissioner for India, General Depart- 
ment, 42 Grosvenor Gardens, S W 1 (June 16) A 
scientific assistant under the Imperial Bureau of Soil 
Science — The Director, Imperial Bureau of Soil 
Science, Rothamsted Experimental Station, Harpen- 
den (June 16) An assistant lecturer in mathematics 
in the University of Sheffield — The Registrar, The 
University, Sheffield (June 19) A bacteriologist at 
the Antitoxin Establishment of the Metropolitan 
Asylums Board, Sutton — The Clerk, Metropolitan 
Asylums Board, Victoria Embankment, E C 4 (June 
19) A senior plant introduction offioer, an assistant 
plant introduction officer, an assistant plant patho 
logist, a weeds officer, an assistant mycologist, an 
assistant plant geneticist, and two assistant agrosto 
logists under the Commonwealth of Australia 
Counoil for Scientific and Industrial Research 
— F L MoDougal, Australia House, Strand, W C 2 
(June 20) An assistant Government analyst, 
Hong Kong — The Private Secretary (Appointments), 
Colonial Offloe, 2 Richmond Terrace, Whitehall, 8 W 1 
(June 30) A research assistant in dyeing in the 
University of Leeds — The Registrar, The University, 
LeedB (July 1) A zoologist on the scientific staff of 
the Discovery Committee — The Secretary, Discovery 
Committee, Colonial Offloe, S W 1 (July 16) A 
senior secretary on the central administrative staff 
of London University — The Principal, University of 
London, South Kensington, S W 7 A lecturer in 
library routine and practical cataloguing m the School 
of Librarianship, London University — The Secretary, 
University College, Gower Street, W C 1 A labora- 
tory steward in the physics department of the Urn- 
J versity College of Hull — The Secretary, University 
I College, Hull 


Our Astronomical Column. 


The Total Solak Eclipse of May 9 — Harvard 
Announcement Card, No 87, announces that Prof 
H T Stetson, who was stationed at Alor Star, Kedah, 
experienced some interference from high cirrus clouds, 
but succeeded in measuring the illumination of the 
oorona. He found it equal to 0 16 candle at 1 foot, or 
to 1 candle at 2 58 feet As the brightness of the sun 
has been given as equal to 6000 candles at 1 foot, it is 
about 33,000 times as bright as the corona 

A Double Stab of the Type of Gamma Vino inis 
— Mr C Luplau Janssen discusses the orbit of the star 
Burnham 12304 in Mon Not. Ray Aft Soc for March 
He shows that the distance, which increased from the 
discovery of the duplicity in 1832 up to 1910, is now 
decreasing, and that an approximate orbit can now 
be deduoed That which be gives is of the type of 
Gamma Virginia with very large eccentnoity (0 96) 
and very olose approach at penastron, which be 
calculates will take place in 1676 The period is 
177 2 years, and the semi major axis 2 81' The 
hypothetical parallax is 0*089' It is important to 
follow the star oarefully during the approach to 
periestron. 

Historical Records of Meteoric Shows** — 
Prof W J Fisher, of Harvard College Observatory, 
Cambridge, MlW,, has issued a oircular, and dis- 
tributed it amongst astronomical and other scientific 


institutions, asking for old accounts of abundant 
meteoric displays He intimates that though many 
descriptions were found by Newton, Quetelet, 
Hemok, and others, there must be numbers of 
additional records which have never yet been brought 
into the light and suitably investigated That this 
may be accomplished, and that a thorough discussion 
of all the available results, ancient and modem, may 
be submitted to examination and deductions made, 
seem desirable It is therefore hoped that persons 
having access to anoient works containing accounts 
of long past meteoric exhibitions will search them out 
and send copies of them to the Harvard Observatory 
so that they may receive due consideration. 

With new data gleaned from old catalogues and 
chronicles, and the whole comprehensively treated, 
there is no doubt that our knowledge might receive 
important additions of interesting kind From 
Russian and Japanese sources some useful details 
have already been received, and the research promises 
good results if the subject is amply worked up and 
supported as it undoubtedly des e r v es . 

Of the display of Leonids in November 1766 nothing 
is apparently known more than mere rumours can 
oonvey Dr Dick says the meteors of 1799 were seen 
by all the inhabitants of Cumaoa, the oldest of whom, 
asserted that the great earthquakes of 1766 were pre. 
coded by similar phenomena. Further earaful inquiry 
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Research Items 


Food of the Great Horned Owl — A short 
account of the more striking habits of thm owl [Bubo 
virgtnianus) appears in the Canadian 1 1 eld Naturalist 
for Apnl In the poplar savanna of Manitoba where 
the author Ralph D Bird, studied tho owl ho esti 
mated that one nesting pair was present in every 
square mile of suitably wooded country the presence 
of good hunting grounds being apparently a decisive 
factor in the selection of the site The birds when 
disturbed have been known to attack man and the 
author describes a concerted attack upon himself 
which had serious enough consequences An examine 
tion of 112 food pellets showed that as a staple diet 
rabbits headed tho list then followed voles pocket 
gopherH ground squirrels and occasional birds taken 
especially after the spring migration The association 
of pran le and woodland mammals in the diet suggests 
a wide hunting range on the part of the owl Although 
the nests were not far from faimvards only one 
domestic fowl was found to have been taken and 
game birds did not average as many as two per nest 
The conclusion is that the bird is a decided benefactor 
to humanity, through its enormous destruction of 
lodents, which injure crops and arc second only to 
fire as a factor in checking the spread of the forests 

The Genus Piikllh — Dr T A Stephenson s 
account (Trans R Soc Edtn vol 56 1929) of the 
British species of Phellia fills a lacuna in our know 
ledge of British sea anemones In 1858 P H Uosse 
collected from a * rock called Pioudfoot at the en 
trance to Wick Bay in Caithness , the original spool 
mens of Phellia gausapata The author visited this 
rock m 1926, and collected thirteen examples of the 
species and has given an account of their external 
characters and internal anatomy He has examined 
three other species which have been regarded as belong 
ing to the genus Phellia and shows that two of them 
— P murocineta and P picta- are Sagartias and that 
the other — P brodrtcii — should be placed in a new 
genus, Cataphelha The genus Phellia is defined for 
the first time on a valid basis and its relationships 
determined , it is removed from the Sagartudse and 
placed in a separate family, the Phellndsa — with P 
gausapata as the type species The patterns developed 
on the diso and tentacles in the Phellias and other sea 
anemones are analysed, and their value as an indica 
tion of relationship discussed, especially in respect of 
species the relationships of which are difficult to doter 
mine The paper is illustrated by text figures and by 
finely executed drawings in colour which have been 
admirably reproduced 

Genetics of Phi hula Kswsssib — In 1899, Prim 
ula Kowensis appeared at Kew as a natural hybrid 
between P flonbunda and P vertwllata The cross 
was then successfully made, but has never been 
repeated, the few plants obtained in later attempts 
being either like the mother ( Aonbunda ) or tetraploid 
Kewensu The original diploid hybrid plants first 
bore seeds in 1906, producing the tetraploid form 
Owing to errors in the early work on this form, it has 
long been a cytological and genetioal misfit In a 
paper by the late W C F Newton and Miss C Pellew 
< Jour of Oeneties, vol 20, No 8), which will become 
* classic, the various problems regarding its origin 
and genetioal nature are solved, ana it is brought into 
line with other oases in recent genetioal literature 
The fertile P Keictnsu is shown to be a tetraploid 
mutation arising m somatic tissue of the sterile diploid 
bybnd, and not due to a transverse fragmentation of 
the chromosomes as formerly supposed Usually the 
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diploid hybrid is highly stenle but on the three 
occasions m which it is known to have set seeds, these 
gave rise to tortile tetraploid plants The third lot 
of such plants grown at Merton was the largest, 
numbering 287 plants of which 261 were of the 
ordinary tetraploid type, while the romaming 26 
showed much variation which was generally associ 
ated with the presence of 35 or 37 instead of 36 chroino 
nomes 1 here is also variation in mealmoss and shape 
of the leaves Several othtr casts are now known in 
which a tetraploid form is produeod in the crossing of 
two diploid species but P Kewensis differs from these 
in that the tetraploid conditi in first anses in somatic 
tissues By crossing it with tho diploid parents, 
various tnploid or near tnploid foims have been 
obtained anti studied This paper is an excellent 
t xample of tho necessity for cytological studies in the 
investigation if any complicated genotical situation 
but vaiious problems tegarding the descendants of 
P Kewensis remain to be attacked 

Sodium Auumi lation and the 1 arth s Age - 
In the Am Jour £>ci for April 1929 Prof A ( Lane 
directs attention to yet another source of error in this 
much discussed method of estimating geological time 
It has been customary in estimating solvent lenuda 
tion to take seveial analyses of the river water and 
average them to get the average composition and 
then multiply this by the total run off Thm neglects 
the fact that generally speaking tho greater part of 
the run off of a river is in floods and that in time of 
flood the amount of sediment is greater and of dis 
solved matter much less than when the river is 
normal or low From work by W D Collins on the 
Colorado River and by L Nys on the Meuse and the 
Ourthe Lane deduces that it would not be safe to 
tako tho solvent denudation of the lands by river 
waters at more than five eighths of that usually 
adopted (for oxample by T W Claike m hm well 
known Data of Goocnemistry ) and he thinks 
there is a fair jwssibihty that it may be no more than 
two fifths Making allowance for other factors and 
for the slow denudation of small continents in times 
of peneplanation and marine transgression, it is not 
difficult to bring the figures for the age of the oarth 
by solvent denudation into agreement with the longer 
periods obtained from the lead ratios of radioactive 
minerals 

Limestones and Limestone Soils of the East 
Indian Archipelago — In Communication No 14 of 
the Geological Institute of the Agricultural University 
of Wagemngen, Holland, Prof J van Barca has 
presented in English the results of hiB investigations 
during the last thirteen years on the weathering of 
limestones and the formation of Limestone soils in 
Java and other islands of the Dutch East Indies 
Detailed qualitative mineralogioal analyses are given 
for 21 rooks and for two mechanical fractions of 46 
soils derived from them Other soil data inolude 
colour by Lovibond s tintometer, mechanical analysis, 
hygrosoopio coefficient, maximum water oapaoity, 
and reaction measurements by several methods 
Full ohemical analyses are given for a dozen soils and 
their underlying rooks It is concluded that the 
properties of the soils are determined primarily by 
tho composition of the limestone rook Although the 
rainfall is important the present knowledge of agn 
oultural climatology is totally inadequate as a basis 
for tbs classification of soils and soil forming processes 
The analogies that have been drawn between the red 
limestone soils of the tropics and other red soils. 
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such as the Mediterranean terra rosea are strongly 
criticised The red colour shows nothing beyond the 
presenoe ol some colloidal iron oxide of unknown 
origin and gives no evidence that the soil has been 
formed in a humid tropical climate It is claimed 
that the careful collection of facts must proceed for 
many decades before generalisations on the relation 
of soil to climate con have any value Prof van 
Baron appeals especially for detailed and systematic 
mineralogical research on the relation of the soil to 
the parent rock He has been able to distinguish 
minerals formed within the soil from those derived 
from the parent rook or introduced by the action of 
volcanoes water or wind lhe fuller study of Buch 
newly formed minerals should reveal some of the 
ohemica! processes within the soil Again it is 
shown that apatite is rarely present in either soils or 
rocks and cannot bo the source of the phosphoric acid 
m these soils Prof van Baren s detailed notes 
photomicrographs and bibliographies on the minerals 
and organic remains identified will prove of great 
value in extending this type of work 

Refrigeration Constants — Supplement No 65 
to Communications from the Physical Laboratory of 
the Univorsity of Leyden contains reprints of the 
papers communicated by Drs Keesom and De Haas to 
the Institut International du Iroid on the entropy 
temperature and total heat entropy diagrams of 
methane ethylene, nitrogen hydrogen and helium 
The whole of the expenmental facts available have 
been usod in constructing the diagrams and have been 
supplemented where necessary by thermodynamic 
relations and the law of corresponding states Copies 
of these diagrams may be obtained by those interested 
m refrigeration through the Institut International 
du i roid 

Diffraction of Light — The April number of the 
Physical Review contains a paper by Profs M L 
Hufford and H T Davis which is illustrated by a 
very beautiful pair of photographs of diffraction 
patterns These wore produced hy passing mono 
chromatic light from a small source through two 
cuoular holes and the one from the smaller aperture 
shows some seventy clear concentric rings in the 
original The radii of these have been measured up 
oarefully and have been compared with the radii 
computed by an extension oi the classical wave 
theory of diffraction by a circular aperture whioh 
was given by Lommel calculated and observed 
values are in good agreement As the authors point 
out an investigation of this nature would have been 
considered to be of purely academic interest a few 
years ago whereas at the present time it is of con 
siderable value in defining the region* in which wave 
theory and quantum theory are individually appli 
cable It is to be regretted that the detail of the 
photographs, exceptionally good as it is is insufficient 
to show the presenoe of some secondary fringes that 
should theoretically be present 

Bbidgk Stresses — The issue of the Journal of the 
Royal Society of Arte for May 3 contains the Trueman 
Wood lecture delivered by Sir J Alfred Ewing 
on the results of the work done during the past ax 
years by the Bndge Stress Committee of the Depart 
merit of Scientific and Industrial Research It has 
been found that the passage of a locomotive over a 
bndge produces a deflection at the centre which 
oscillates between limits determined by the weight 
of the looomotive and the intensity of the hammer 
blow it strikes on the rails due to the movement of 
unbalanced parts of its mechanism Some of the 
lighter engines still m use weighing 15 tons per axle 
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deliver a blow equivalent to a further 15 tons, when 
some of the more modem ones weighing 20 tons per 
axle only deliver a blow equivalent to a further 6 tons 
The subject is too complex to allow simple rules for 
the calculation of the stresses produced to be formu 
lated 

Artificial versus Natural Illumination — In a 
paper on the cost of lighting industrial buildings 
which appears in the Journal of the Franklin Institute 
for Fobruary L L Holladay discusses some of the 
problems which arise when the electric light can be 
purchased at a pnee not exceeding about 0 7 of a 
penny In several cases he proves that artificial 
light is moro desirable than daylight from the eco 
nomical point of view It is pointed out that natural 
light whilst costing nothing out of doors can only be 
delivered at a certain definite cost indoors The cost 
and maintenance of the windows and the lighting 
shafts baa to be taken into account In the winter 
time the thermal losses through the windows are 
appreciable and increase the heating costs In making 
the comparison between the running and overhead 
costs of a building built for artificial fighting and one 
built for utilising the daylight also when possible it 
is assumed that both buildings have similar ventilat 
mg and heating appaiatus It is assumed that for 
soven months of the year the inside of the building is 
maintained at 65° F and that the air is completely 
changed twice every hour The costs of washing the 
windows at least twice every year and cleaning the 
lamps at least six times are taken into account The 
heat loss due to the windows is generally offset by 
the saving they effect on the cost of the eleotnc light 
The author recommends therefore, that industnal 
buildings should be built with simple side windows 
A windowless building requires a shaft about two feet 
wide for ventilation It is not economical to incur 
heavy expenses for lighting shafts or windows in the 
roof Tor dwelling houses we must have windows to 
enable us to see outside but in factories the glass of 
the windows is often obscured The conclusion is that 
when artificial illumination can be obtained very 
cheaply it would be well for the architect to take 
this into account when designing the building 

The Testing of Porcelain Insulators — The 
initial and maintenance oosts of the large number of 
poroelam insulators required for high tension overhead 
distributing systems have made it neoessary to apply 
rigorous tests to them before they leave the factory 
They are usually tested in accordance with the 
standard specification or with one which follows it 
very closely m essential details Specifications based 
on the individual opinions of consulting engineers are 
now very rare In a paper read to the Institution of 
Electrical Engineers on April 11, B L Ooodlet dis 
oussed the technique of porcelain insulator testing 
The three basic electrical tests are the dry and the wet 
spark over voltage and the puncture voltage The 
fundamental mechanical and physical teste are for 
mechanical strength, ability to withstand a tempera 
ture cycle, and the test for porosity In addition, 
seven other teste, including corona tests, fog tests, 
and tests to determine ‘fatigue under vibration, are 
sometimes specified The six fundamental tests are 
generally considered to be sufficient If the physical 
laws which govern the effects produoed were better 
known it is highly probable that the required tests 
oould be much simplified and appreciable economies 
effected The influence of the atmospheric humidity 
on the spark over tests is known to few physicists. 
Curiously enough, an increase in the humidity of the 
atmosphere up to about 75 per oent, at 40° C , in- 
creases the voltage at whioh a flash occurs The wet 
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spark over voltage test is made with aitiflcial ram 
As the rate of precipitation is increased the spark 
over voltage falls rapidly until a rainfall of about 
3 mm per minute is reached after which a further 
morease in the intensity of the lamfall has little 
effect on the voltage at which spark o\er occuia 
The angle of the rainfall has a considerable effect on 
the result and so also has the resistivity of the rain 
which is a very variable quantity It is found that 
fog troubles only occur m districts where a consider 
able amount of solid matter in a fmel\ di\ ided state 
is suspended in the atmosphere 

Radio Reception in a Tunnel — Some intei esting 
expei iments were recently made by Dr A S hve of 
McGill University, anil several well known lailio 
engineers on reception in a tunnel on the Canadian 
Pacific Railway The results are printed in the 
Proceedings of the Institute of Radio Engiricrs foi 
February The tunnel is 3J miles long and passes 
through Mount Royal near Montreal Preliminary 
experiments made in 1926 indicated that the penetia 
tion of radio waves into the tunnel was a function of 
their frequency If the wave length was loss than 
100 metres the radio wavos died away within a few 
hundred feet of the mouth of the tunnel More exact 
experiments made in 1928 bring out the fact that the 
wires cables anti rails leading into the tunnel play an 
important pait m the reception by the receiving set 
The mouths of the tunnel were blocked and the cables 
were earthed The results showed that the effect of 
the cables and rails was also a function of the fre 
quern y The expei iments show that more encigy 
enters through the tunnel mouth than was at first 
suspected The effects of the rails and cables were 
due to a variety of causes which involve wave 
antenna effects and re radiation Curves are given 
showing graphically the results obtained and details 
are given of the geology of the region Amongst the 
conclusions arrived at are that short waves do not 
penetrate rock oi soil to any appreciable extent that 
cables and rails conduct long waves better than short 
waves that insulated wires and cables act as wave 
antenntc and that a very appreciable amount of energy 
enters through the tunnel mouth Furthor work is 
required in a tunnel with no wires or rails leading 
into it 

Pulverised Fuel in Power Stations — In a paper 
read to the Institution of Electrical Engineers on April 
18, Mr R A Chattock discussed the use of pulverised 
fuel in electric power stations He claims that as 
the result of the experimental work earned out dunng 
the last few years at the Birmingham eleotneal power 
station, it has been proved that the use of pulvensed 
fuel gives a higher combustion heat effiomnoy in the 
boilers than is obtained by mechanical stokers He 
points out that for pulvensed fuel equipment the 
capital cost is greater than for mechanical stokers, 
but, as boilers can be used of far greater capacity 
than those equipped at present with mechanical 
stokers, there is a considerable economy effected in 
the cost of boilers and boiler house In the second 
senes of tests made at Birmingham, the equipment 
consisted of four large coal driers of the rotary type 
which were fired by small furnaces These dners 
reduce the total moisture in the coal from 20 per cent 
to 6 per oent without dnving off any material part 
of the volatiles contained in the coal The dry coal 
was conveyed by elevators and conveyors to bunkers 
in the boiler house From thence it was fed to four 
large motor driven mills each capable of pulverising 
12 tons per hour The mills are air swept and the 
fuel is caught m cyclone collectors and stored in 
bins over the boiler From these bins it is delivered 

No 3100, Vol 123] 


by sjiccial feeders to the six burners installed m each 
boiler furnact lwo of these boilers have been in 

T (ration for a yeai with a combustion heat efficiency 
about 85 per cent Theso oxponmonts have led 
the Biimingham ( orporation to adopt boiler units 
having an evapoiative efficiency of 200 000 lb of 
watei per hour for the new Hams Hall btation Unit 
pul vo risers will be used for the boilers each of which 
will havt fivo mills four to run and one to be kept in 
reserve New developments are m progress but 
satisfactory results extending over seveial years have 
been obtainc d be th in America and on the Continent 


Preparation or Schstitutfd Diihfnylamineb 
— The preparation of s ibstituted cbphenylamines is 
often a matter of some difficulty and it is therefore 
interesting to note that a now method is given by 
A W Chapman in the Journal of the Chemical Society 
for Mai eh As previously shown N arylaiyhminoaryl 
ethers [R C (OR") NR ] are converted quantitatively 
by the action of heat into acyl denvatives of the 
coi responding diphenylamines [R CO NR R*] and on 
treatment with alcoholic potash these acyl compounds 
are readily hydrolysed to the corresponding diphenyl 
amines in yields of about 89 jx>r e ent 

Soli bii irv of Iodine in Solutions of Halides — 
Tho Journal of the ( htmica! Society for March contains 
an account of expenments earned out by Cat ter and 
Hoskins which aj jtear to show that the solubility of 
iodine in solutions of halides is the result of a tendency 
to form i olyhalides and the opposing salting out 
effect Tho latter effect is considerable with bromides 
and chlorides but negligible with iodides and with 
the halogen acids Attention is directed to the fact 
that in their investigation of the In iodide equilibnum 
Brbnstod and Pedersen used potassium chloride 
solution as solvent and assumed that all the dissolved 
iodine was present in the free state No allowance 
was made for tho effec t of polyhahde formation anil 
hence the mass law expression deduced by Bronsted 
and Podorscn is meoirect The coirected value for 
the equilibrium constant in this case is approximately 
the same as when the solvent is water 


Benzene Ring— The Apnl number of tho Pro 
ceedmgs of the Royal Society contains a full account 
of Dr Kathleen Lonsdale s investigation of the crystal 
structure of hexamethylbenzone ( e (0H,) t which as 
was indicated in a letter from her to Nature on the 
same subjeot (Nov 24 1928 p 810) is of great 

interest from the way in which it confirms current 
ideas of the structure of the benzene ring This 
particular molecule, unlike many other aromatic 
compounds, exists as a separate entity in the crystal, 
whioh is triclinia and easily deformed The X ray 
evidence is definite that the molecule is in the fenm 
of a ring and that its nucleus is similar both in 
size and shape to the six carbon ring of graphite 
The X ray measurements also show that the oarbou 
atom of the mcthvl group lies in the plane of the 
benzene ring so that at least three of the valencies 
of the aromatio carbon atom must be coplanar 
There is unfortunately no new information to be had 
concerning the elusive fourth bond except that it 
rfsust be disposed so as to give the nng as a whole 
a oentre of symmetry, which seems to rule out 
Kekull s static model with its three double bonds 
The carbon atoms in the methyl groups, as would be 
expected from their aliphatic nature, resemble the 
carbon atoms in diamond rather than those in 
raphite , the methyl group itself, to use Dr Lons 
aale’s analogy, acts towards X rays very like an 
electron shuttlecock, if we picture a single atom a« 
a teams ball 
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In the Yellowstone with Princeton 1 


By Prof O T Jones, University of Manchester 


J N the ihsuo of Nature of Nov 6, 1927, Mr E B 
Bailey gave a brief account of the 1 Summer School 
of Geology and Natural Resources’, which has been 
organised by Prof R M Field, of the University of 
Pnnoeton, N J I was privileged last summer to be 
the guest of the Summer School m a tour through some 
of the characteristic rogions of the United States, my 
fellow guests being Mr W J Johnston, of the Canadian 
Geological Survo\ and Prof W A Parks, of Toronto 




Fio 1 — fectfon ot lower pert of eedtroenU neer Bed Book 
Photograph by Prof 0 T Jope*. 

We started from Princeton on June 21, and returned 
on Aug 2, Mid in the course of the tour we visited the 
Yellowstone National Park 
Within i|a area of 3344 square miles, this Park 
numbers many remarkable features, and among them 
the great Canyon which has been carved by the 
Yellowstone River on its way to join the Missouri is 
one of the most interesting After leaving Yellow 
stone Lake the river winds through a flat floored valley 
before plunging in succession over the Upper Fall 
( 108 ft ) and the Lower Fall (309 ft ), where the oanyon 
commences About 20 miles lower down, the Yellow 
stone is joined by the Lamar, an important tributary 
flowing in a wide, flat floored valley 
In the course of the 1926 excursion, Prof Field 
observed from near Artist’s Pomt some sediments in 
the opposite wall of the canyon about half a mile 

■ B«#ed M s (Mime entitled " The Htetory of the Yeflowetooe Cefion 
( Yel fowel ^^ Keaooel^Ptrk), im delivered More the Geotaiteii 
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below the Great Fall, and with a kinematograph 
camera and telephoto lens obtained a clear record 
of these deposits In August 1928 we visited the 
locality anl examined the sections in detail Our 
examination led to the discoveries m regard to the 
lemarkable history of the oanyon which are briefly 
summarised below 1 

The sediments which Prof Field had previously 
observed ho in a narrow ‘ in and out ’ channel which 
passes behind a prominent pinnacle on the oanyon wall 
known as the Red Rock, and consist of more than 187 
feet of alternations of blue muddy silt, yellow sand, and 
conglomerate, the coarser deposits having a calcareous 
or tufacoous cement (Fig 1 ) The base of the channel 
lies about half way down the oanyon wall, which at this 
pomt is about 800 feet high Dr Elwyn Perry and 
other members of the Summer Sohool observed also 
a small thickness of sediments within 50 ft of the 
bottom of the canyon and within about 100 yards from 
the foot of the Great Fall, and one of us notioed on the 
west side of the canyon, where it is drenched by the 
spray of the fall, a patch of blue stratified material 
whioh appeared to be similar to the silt near the Red 
Rock On our return to the east we discovered that 
this exposure had been visited nearly sixty years ago 
by Dr A 0 Peale, during the preliminary survey of 
the Park by F V Hayden and his assistants Dr 
Peale described this material as a blue mud, and there 
is little doubt that this and the sediments low down on 
the opposite side of the oanyon are relics of the same 
series as that more fully preserved near the Red Rock 
We found, too, that the eeust wall of the canyon, 
between the Upper and the Lower Fall, is composed m 
large part of cross bedded Bands capped by a tough 
conglomerate with tufaceous cement 

According to the prevalent opinion, the canyon was 
eroded in postglacial times, and it has been regarded 
as evidence of the enormous amount of denudation 
that has taken place since the Glacial Epoch Colour 
was lent to this view by the distribution of the terraoes 
which surround the Yellowstone Lake and extend 
down into the Hayden Valley towards the Yellow 
stone Falls These terraces are composed in part of 
resorted glacial deposits which occur around the 
Yellowstone Lake and m the Hayden Valley, and are 
therefore dearly of postglacial date It appears also 
that the conglomerate between the Upper and Lower 
Falls has been interpreted as an extension of these 
terrace deposits, and it was so regarded by E De 
Martonne, who figured the section in the AnnaUa <h 
Gtographxe (vol 22, 1913, PI II B, facing p 136). 
This was alao the interpretation adopted by Mr W H 
Holmes in his report on the geology of the Park 
attached to Hayden’s 12th Annual Report on the 
Territories, 1878 As this conglomerate occurs on 
both sides of the present oanyon, it was argued that the 
canyon must be of later date than the Yellowstone 
Lake terraces, and therefore postglacial Our examine 
tion disclosed, however, that a pro existing oanyon had 
been at some period filled to the bnm with sediments, 
and the relation of these to the glacial deposits seemed 


to indicate that not only the erosion of the oanyon but 
also its subsequent filling had taken plaoe before the 
advent of the glacial period, and that tne a 
much older feature than had been previous) 

The fine muddy silts which form a c 
proportion of the sedimentary suooession in the oanyon 
reoall lake deposits, and tne ooeurrenoe of several 

detailed eoeoont appesra to the Am* Jew af g e t we e, 
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layers of silt following immediately upon conglomerate 
inevitably suggest* the establishment of lakes in the 
canyon at successively higher levels, and their subse 
quent filling with deposits beginning with fine sedi 
ments and ending up with coarse sands and gravels 
Such lakes could only come into existence if the canyon 


Pleistocene 





on sndedUo breccias 


basalt* with Intervening conglomerate resting 


Glacial drifts, etc 
< Basalt 
Rhyolite 
Basalt 

I C anyon t onglonierate 

I Basalt 

Andesitic flows and breccias 
Trachytir rhyolites 
Basic breccias 
h oct no / Acid bret cias 

l Pin yon Conglomerate 
Unconformity 

CrctacLous Laramie formation 
The looks to which special atten 
turn is directed are the trachvtio 
rhyolite which wan assigned to a 
period d tiling the accumulation of 
the Neo< one volcanic breccias and 
the two basalt flows with the in 
tervenmg canyon conglomerate 
which were believed to underlie the 
rhyolite Since the canyon con 
glomerate yielded fragments of 
bones which were identified by 
Prof O ( Mai ah as belonging to 
the skeleton of a fossil horse of 
Pliocene tune the rhyolites must, 
according to this view, have been 
erupted at a late stage in the 
Pliocene period and the erosion 
of the canyon through the rhyolites 

had been dammed below this point subsequent to its I must have occurred at a still later period As this 

erosion What then was th * ' ' * 1 ' " 1 ' ’ 

these lakes in the canyon 1 
logical maps m the United States 
Folio (1890) suggested tho possi 
bility that great flows of lava had 
entered the Yellowstone Valley 
from the north from the direction 
of Gardiner, and had flowed against 
the direction of the drainage into 
the Lamar Valley and the canyon 
On the geological map of the 
Canyon and Gallatin Sheets several 
small masses of basalt and traehy tie 
rhyolites have been mapped the 
relation of which to the flanks of 
the valley suggests that they are 
reliCB of flows whioh must originally 
have been of wide extent and filled 
the lower Yellowstone Valley to a 
depth of more than 1600 ft 

The suggestion that arises natur 
ally from the study of the geological 
map is, however, contrary to the 
interpretation of certain of these 
flows which is embodied in the 
description of the Folio which was 
published m 1896 Tho summary 
in the Folio of the geological and 
volcamo history of the region is due 
to Arnold Hague The igneous 
rooks were described by Iddinga lit 
Monograph 32, Part II, and in this 
monograph reference is made to 
the aocount of the physiography of 
the Park by Hague m Monograph 32, Part I It 
appears, however, that this part of the monograph 
has never been published, and we are dependent upon 
the brief summary of the geology of the Park whioh 
accompanies the folio 

Hague's view of the voloamo history of the Park is 
embodied in the following table 
No. 8109, Vol 123] 



Fls 3 —Drawing of notion attr Town Fads by W H Holmes From Hayden ■ 12th Annual 
* Raport of the Territories 1878 

rhyolite seemed to be at variance with the dia 
tnbution of these rooks as shown on the geological 
map, Prof Field and I decided to investigate this 
problem further 

In various places on the route between Gardiner and 
Camp Roosevelt, which lies near the junction of the 
Yellowstone and Lamar Talleys, there are masses of 
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basalt and trachytio rhyolite which are obviously 
perched on narrow shelves on the valley sides and their 
situation is such that these lavas must have been 
poured out on to the floor of a pre existing valley 
The most convincing evidence of the relation of the 
basalts to other rocks in the canyon is, however. 


obtained near the Tower Falls south of Camp Roose 
velt, where Tower Creek drops into the Yellowstone 
Above Tower Falls the ‘canyon’ is a fairly wide 
valley with terraoed slopes Near Tower Falls the 
nver swerves to the west and enters a very narrow 
canyon with almost preoipitous walls of andesitio 
breccia which has been eroded 
into a striking series of pinnacles 
or ‘ needles ’ This is the ‘ second 
canyon ’ of earlier observers, and 
is probably of postglacial origin 
Its run is formed by a sheet of 
basalt with remarkably regular 
columnar jointing , this sheet is 
easily accessible on the road on 
the west aide, where it rests on a 
conglomerate On the east side 
the basalt overlies a conglomerate 
about 100 feet thick, underneath 
whioh is another band of eol 
unmar basalt (Fig 2) This 
striking section is among those 
drawn by W H Holmes, and a 
comparison of recent photographs 
with the sketch made more than 
fifty years ago demonstrates the remarkable accuracy 
of that artist (Fig 3) 

If the east side of the second canyon be examined 
for about a mile below Tower Falls the upper basalt 
can be traced as a continuous band, but the lower 
basalt is only present at the north end and the south 
end, and is not visible in the intervening spaoe, 
where also the conglomerate is reduoed to about one 

r irter of its thickness (Fig 4) This behaviour of 
lower basalt and the conglomerate as seen from the 
west side of the canyon is due to the fact that the 
lower basalt and the lower part of the conglomerate 
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pass behind a aoreen of the andesitic breccias whioh 
form the lower wall of the oanyon In other words, 
the basalt and conglomerate senes occupy an old 
valley, and the existing canyon has been eroded on the 
flank of that valley through the basalts and oon 
glomerate into the underlying andesitic breccia On 
the roadside south of Tower Falls 
the flank of the old valley stands 
at a still higher level, so that only 
a few feet of conglomerate separate 
the upper basalt from the andesitic 
breccias , ultimately it cuts out 
from below the upper part of the 
conglomerate, and the upper basalt 
then oomos to rest on the ande 
sitio breccias that formed the flank 
of the old valley There is here 
convincing evidence that the 
basalts and conglomerate have filled 
in a valley which formerly con 
tinued in the line of the wide part 
of the oanyon above Tower Falla 
In the same line about two miles 
farther north stands the striking 
feature known as Junction Butte 
The capping of the butte is basalt, 
while the lower part of it is oom 
posed of trachytio rhyolite Both 
here and in other places farther 
down the canyon, the relation of 
the basalts to the trachytio rhyo 
lites appears to indicate that these 
two rocks belong to the same 
general period of eruption A 
narrow outcrop of trachytio rhyolite 
is in fact represented on the geo 
logical map directly on the course 
of the buried canyon more than a mile south of 
Junction Butte 

Holmes has also given a drawing of a sheet of basalt 
lying on conglomerate about half way down the wall 
of the oanyon, four miles above Tower Falls Again, 
basalt overlying in places the oanyon conglomerate is 


./vv 



mapped on the floor of the wide Lamar Valley for a 
distance of 20 miles above Junction Butte 

There is no doubt, therefore, that lava flows entered 
the Lamar Valley and penetrated for several miles into 
the oanyon, and that near Tower Falls this filling of 
the older oanyon is by a fortunate circumstance atfll 
preserved, and it confirms the suggestion made above 
that the da mm i n g of the oanyon may have been due to 
lava flows 

If we inquire further into the distribution of the 
basalt relic* that now he in the flanks of the lower 
Yellowstone oanyon — the ‘ third oanyon ’ of previous 
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authors — we find that they rise in places to a level 
of between 7800 ft and 8000 ft , whereas the highest 
level attained by the sediments near the Yellow 
stone Falls is a little above 7800 ft The lava aur 
face stood, therefore at a height sufficient to cause 
the filling of the upper end of the oanyon to its 
very brim 

We turn now to a consideration of the longitudinal 
profile of the Yellowstone River and its principal 
tributaries The Lamar Valley profile shows clearly 
three cycles of erosion — the earliest cycle is only repro 
sented by a portion near the head of the valley the 
second cycle extends down to within about five miles 
of Junction Butte where the valley of the tlurd cycle 
begins In the Yellowstone there are three or per 
haps even four cycles represented (Fig 5) 

There is some doubt whether the part of the valley 
above the falls or the portion between the two falls 
should be assigned to the first cycle but it is lm 
material in this connexion 1 he main canyon belongs 
clearly to the second cycle and the third canyon to the 
third oyole, the second canyon bt ing probably due to 
a later and postglacial cyole The greater part of 
Tower Creek pertains to the second cycle and at 
present hangs conspicuously above the second canyon 
Tho profile of Broad Creek which enters higher up the 
main canyon on the east side is related as to its middle 
portion to the first cycle and as to its lower portion to 
the second oycle Evidences of these cycles oan also 
be traced in the transverse profiles of the various 
canyons If now we projeot on to these profiles the 
outcrops of the basalt and traohytic rhyolite relics we 
find that these descend at their low'er ends to within 
about 100 feet of the river level in the third oanyon 
and at their upper ends attain increasingly greater 
heights downstream 

It follows that these lava flows entered the 
oanyon when the third cycle of erosion was far 
advanced 

Since the mam canyon which pertains to the second 
oyole was eroded through the rhyobtio rocks it is 
obvious that a great interval of time separates the 
eruption of the rhyolites and that of the valley basalts 
whioh occupied the valleys of the third oycle These 
considerations render it unthinkable that the basalts 
and conglomerates noar Tower Falls were in existence 
prior to the eruption of the rhyolites Moreover, 
there is reason to believe that the surface of the 
rhyolites had been reduced by prolonged erosion to a 
peneplain before the initiation of the first oyole of 
erosion The canyon oycle of erosion thus com 
menced a very long time after the eruption of the 
rhyolites, and as a result it is assumed, of successive 
uplifts, rejuvenation brought about the erosion of the 
main oanyon and later of the third oanyon While the 
latter oyole was far advanced, eruptions of basalt and 
traohytio rhyolites dammed the oanyon and near the 
falls it was filled to the bnm with sediments Erosion 
was thus arrested and the oanyon became a fossil 
oanyon 

Sinoe the lava eruptions of the Upper Pliocene the 
greater part of the lava dam has been removed, 
leaving only relics here and there as witnesses to the 
former extent of the lava floods The erosion of the 
dam allowed of the removal of the sediments and 
the resurrection of the oanyon. The original oanyon 
is therefore an extremely anoient feature, dating prob 
ably from the Middle or Lower Pliocene 

111 conclusion, it gives me great pleasure to put on 
reoord the remarkable accuracy of Mr Holmes s 
observations and his deductions made during the 
abort period when he was ex am in in g the geology and 
physical features of the Park more than fifty yean 
ago 


Mineral Industry of New South Wales 

r pHE Department of Mines of New South Wales 
* has issued a veiy useful volume entitled The 
Mineral Industry of New South Wales written by 
E C Andrews and the staff of the Geological Survey 
and edited by F S Mance Undor Secretary for Mines, 
who contributes two introductory sections Such a 
work was long overdue in 1901 a similar work 
entitled The Mineral Resources of New South Wales 
was produced by Mr I dward F Pittman at that 
time Government Geologist of New South Wales 
this book contained a mass of useful information 
and was m such don and that it has been out of print 
for many years When Mr Pittman s book was 
written the most important mineral products of New 
South Wales were gold copiier and tin whereas to day 
lead zinc and coal are of far gi eater importance 

fhe general trend of mineial production in the State 
has l>een markedly upwards and the value of these 
productions has l isen tremendously The total value 
of the metals an 1 inm« rals pro luc ed in the State of New 
South Wales to the end of 1927 is given as close upon 
445 million pounds sterling out of which the decade 
1918 1927 has contributed no less than 155j( million 
pounds sterling and there is every evidence that the 
upwaid treni is likely to continue 

The present work covers satisfactorily the whole field 
of mineral production it commences with a few brief 
sections of a general character followed by a descrip 
tion of the oci urrencos oi metals and metallic ores 
ranged in alphabetical order the only serious exception 
to this statement may be found in the fact that the four 
metals silver lead zinc and cadmium are all lumped 
together mainly for the reason that the ores of these 
metals are generally found intimately associated Of 
course by far the most important deposit of these 
minerals in the btate of New South Wales is in the 
Great Broken Hill deposit one of the most important 
in the world not only on account of its magnitude, 
but also because the intimate admixture of ores occur 
ring there has stimulated the ingenuity of inventors 
to devise processes which have since been applied 
successfully to deposits in all parts of the world 

The third part of the book consists of a description 
of the occurrences of non metallic minerals also ar 
ranged in alphabetical order The term non metallic ’ 
minerals is used in its ordinary acceptance compounds 
of the elements whioh tl e chemist would speak of as 
metals of the alkalis and the alkaline earths being in 
accordance with ordinary everyday usage spoken of 
as non metallic substances The work is a very com 
plete one and will no doubt satisfactorily fulfil ita 
object of presenting to the reader a brief but accurate 
and authoritative description of the mineral wealth 
of New South Wales 

University and Educational Intelligence 

Cambridge — The Director of the Observatory has, 
with the consent of the Vice Chancellor, reappointed 
Dr W M Smart of Trinity, as chief assistant at the 
Observatory for five years 

The Sudbury Hardyman Prize at Emmanuel College, 
offered to a graduate of less than M A standing, has 
been awarded to A H Wilson for a dissertation on 
* Quantum Mechanics Special dissertation prizes 
have been awarded to C B Allsopp (physical chem 
istry) and J O A Griffiths (chemiBtry) 

Sixty nine ‘ land grant ’ oolleges and universities 
have been established in the United States under a 
senes of Acts, beginning in the year 1862, for the 
granting of land for financing education in agriculture 
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and the mechanic arts The sixtieth annual report 
of the Bureau of Education on these institutions 
( Bulletin No 14 , 1028) shows that from small 
beginnings they have by degrees become leading 
factors in higher eduoation, enrolling, as they do, 
more than two fifths of all the university and college 
students in the United States Land grants now 
provide only a small fraction of their total revenues 
In 1926-27 the land grants and other federal aid 
amounted to only four million dollars out of receipts 
amounting in the aggregate to 137 million dollars 
Twenty six of them with receipts amounting to 78 
million dollars are now combined land grant colleges 
and State umveisities Agriculture attracts only 
a small and diminishing number of students In 
1927 only seven and a half per cent of the resident 
students in the 62 institutions attended by white 
students were pursuing agricultural courses, while 
twenty per cent and five per oent were students of 
engineering and home economics respectively In 
the 17 negro colleges, out of 7018 students enrolled in 
regular courses, 966 were studying agriculture, 1672 
trades and mechanic arts, and 1630 home economics A 
comprehensive national survey by the Bureau of Edu 
cation of the land grant colleges is now in progress 
The annual conference of the Association of 
Teachers in Technical Institutions was held in Liver 
pool during the Whitsuntide holiday Jn his presi 
dential address, the new president, Mr A E Evans, 
of the Battersea Polytechnic, pursued two main 
arguments which deserve special and serious atten 
tion, particularly in view of the educational re 
organisation which is now proceeding The first was 
that local and regional inquiries into the question of 
education and mdustiy, and the setting up of ooca 
sional committees such as those for engineering and 
salesmanship, are not, in themselves, sufficient to 
solve the problems whioh have already received the 
attention of such national inquiries as those made 
by the Maloolm and Eramott Committees Both 
these bodies saw the necessity of establishing a Bmall 
national committee the duty of which would be to 
co ordinate local and regional effort and to act as a 
clearing house for suggestions made towards the 
solution of the many problems now being presented 
No concerted national action is possible without such 
a body, and, until it is set up, only piecemeal attempts 
at advance can be made While welcoming the re 
cently appointed committee on salesmanship, Mr 
Evans insisted that production is the first necessity 
if our industrial problems are to be solved , new 
methods and new processes must be developed and 
devised, and new links made between the operations 
underlying production and the creation of power 
Mr Evans’s second argument was one with which 
readers of Natube are already familiar In spite of 
the lip service paid to the new conception of education 
with which our scientific and industrial civilisation is 
concerned, there is still a great tendency for educa 
tiomsts to regard with distrust schemes and oumcula 
which deal with the application of soienoe to industry, 
and to preserve, therefore, an attitude of remoteness 
from the everyday world They forget, in their 
adoration of poets and artists and philosophers, the 
scientific workers, engineers, builders, and architects 
from whom technical institutions are handing down 
the means of lightening the burdens of mankind 
Among resolutions dealt with by the Conference was 
one on the position of the junior technical school m 
the educational system It was the result of a lengthy 
inquiry made by the Association whioh included 
special attention to the way in which these schools 
have been able to satisfy the demands of industrialists 
for sgM j toree s able to adapt themselves to the changing 
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Calendar of Patent Records 

June i, 1818 — The first French aeronautical patent 
was that granted to P C Verger on June 1, 1818, for 
a dirigible airship The ship, in the shape of a fish, 
was propelled by manually operated fans and was 
caused to rise or desoend by a weight which oould be 
moved along the length of the ship According to the 
patent specification, successful flights had been made 
in which the airship had been driven and manoeuvred 
with ease, but there is no other record of these flights 
The ship bears a close resemblance to that proposed 
by Pauly and Egg, whioh had been patented in Great 
Britain three years earher 

June 4, 187a — Vaseline was patented in the United 
States by R A Chesebrough, of New York, on 
June 4, 1872, the word being used for the first tune 
m the specification of this patent It was decided in 
the British oourts that the word became one desonp 
tive of the substance on the lapse of the patent rights 
in Great Britain, and could not be registered as a 
trade mark 

June 5, 1787 — William Symington’s steam engine, 
which was patented on June 6, 1787, was originally 
intended for a road carriage, but its chief claim to 
importance lies in the fact that it was used by Patrick 
Miller in the first practical attempts at steam naviga 
tion in Great Britain, a small double hulled paddle 
boat, with the paddle wheels placed between the two 
hulls and originally driven by man power, being suc- 
cessfully propelled by it on Dalswinton Lake m 1788 
In the following year a larger vessel of the same type 
was propelled on the Forth and Clyde Canal at a 
speed of 6 miles an hour, but after a few trials the 
experiments were abandoned, and were not resumed 
until the Charlotte Dundae, with a new engine, was 
launched in 1803 

June 5, 1854 — James Bowman Lindsay was the 
first to propose a definite scheme for connecting 
Britain and America by wireless telegraphy His 
invention for a method of transmitting telegraphic 
messages by electricity through and across water 
Without submerged wires, the water being made 
available as the conduct mg medium, was patented 
on June 6, 1864 Signals were successfully trans 
nutted across the River Tay (a distance of about | 
mile), and Lindsay calculated that with two stations, 
one situated in Cornwall and one m Scotland, and 
two correspondingly disposed stations in America, 
communication could be obtained across the Atlantic 

June 7, 1831 — The use of the rocket for the killing 
and capturing of whales was patented by Sir William 
Congreve and J N Colquhoun on June 7, 1821 The 
specification includes a description of the rocket- 
bomb, whioh was afterwards re invented in Amenoa 
and became one of the most deadly weapons used m 
whale fishing 

June 9, 1840 — It was Thomas Edmondson who 
first thought of issuing railway tickets in their present 
form His patent, dated June 9, 1840, had for its 
object the printing of “ cardboard tickets in such a 
roaimef that each ticket should bear a progressive 
number or figure and thus, by being delivered in 
successive rotation to the passengers, the way bills 
would be readily made out, a most perfect check 
could be kept upon all clerks or other ofnoers engaged 
m receiving money, and a daily or weekly return 
could be readily made merely by noting the opening 
and closing numbers of the tickets delivered” The 
invention comprised a printing machine for printing 
the cardboard blanks with the proper letterpress ana 
successive numbers, and a dating machine which was 
put* into operation by pushing die end of the tiokst 
Into the apparatus. 
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Societies and Academies 

London 

Linnean Society, May 2 — H H Heine* Some 
aspects of the New Forest, with special reference 
to the ohanges wrought by direct or indirect human 
agency The poverty of the reproduction of trees 
and the poor aspect of the young growth is due 
chiefly to tlje grazing, browsing, and trampling of 
domestic animals, as also is the entire composition 
of parts of the vegetation The first evident results 
of excessive browsing is the gradual reduction of 
the underwood to thorny, prickly, or otherwise dis 
tasteful species The herbaceous flora and fauna 
a*e affected by grazing, but also very largely by 
collectors and the direct action of man m clearing 
and draining The impoverishment of the fauna and 
flora of the open heaths is partly accounted for by 
too much ana too severe burning — F S Russell 
The Great Barrier Reef Expedition and its aims Tho 
expedition is based on Low Island, forty miles north of 
Cairns, North Queensland, and situated eight miles 
from the mainland and midway between the coast and 
the great barrier itself The shore party is under 
taking an ecological survey of the island and adjacent 
barrier reef, studies in the growth of coral, and life 
histones of economic products, and experimental work 
on the feeding habits of oorals are being earned out 
m the laboratory The sea work entails a oomplete 
seasonal survey of the chemical constituents of the 
sea water and of the plant and animal plankton, to 
gether with physical observations such as temperature 
and transparency (see Nature, Jan 19 and May 18) — 
G Tandy The vegetation of the Great Barrier Reef 
There is a mangrove swamp to windward (with 
Rhwophora mucronata the dominant) and a more or 
less vegetated cay of coral sand to leeward as is found 
on many islands north of Low Island The formation 
depends on the South East Trade Wind, which is 
fairly oonstant here from Apnl to November In 
early morning it will be at 8 S E and light, but as the 
day goes on it will shift to E 8 E or even E and 
freshen The heaviest seas are thus on the north side 
of the mangrove island, and the drift of the coral 
shingle is driving the mangrove back On the lee 
side of the swamp, however, they are extending in a 
westerly direction — H W Pugsley A revision of 
the British Euphraeu* The British species of 
Euphrasta were first studied by the late F Townsend, 
who published a monograph in 1897, adapted from 
the larger work of Prof E von Wettstem of the pre 
ceding year The relationship of the generic sub 
divisions, as given by Wettstem, is open to onticism 

Paris 

Academy of Sciences, Apnl 22 — Jean Baptiste 
Senderens The preparation of the ether-oxides of the 
aromatio alcohols by the catalytic action of the alkaline 
bisulphates Benzyl alcohol and phenylethyl aloohol 
are readily converted into the corresponding ethers bv 
the action of sodium bisulphate 'Mixed ethers, such 
aa C 4 H, - O - CHjfOjH,), can be prepared in a similar 
way — J Herbrand Some properties of true pro 
positions and their applications — Bertrand Gambler 
Moutard equations with quadratic integrals. — Ragnar 
Frisch A general formula of the mean — Arnaud 
Den joy • A claw of analytical functions — H Mlneur 
The rotation of the looal (star) duster — P. Lejay A 
chronograph recording the ten thousandth of a second 
and its application to the measurement of the irregu- 
larities of astronomical pendulums A development 
of the method described In an earlier communication 
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for recording tho passage of a pendulum through the 
vertical without using contacts — J Barthoux Badak- 
ohan An outline of the physical and geological 
foatures of this Afghan province — L Ddcombe 
Electrified spherical pellicles and the Stark effect — 
Henri Chaumat The calculation of electrostatic 
machines — J Vuillermoz The reversible electro 
motive force of electrolysis — H Weiss and E Vellin- 
ger The measurement of the interfacial tension 
between mineral oils and aqueous solutions The 
influence of the degree of refining and of the degree of 
alteration of the oils — S Plfia de Rubies The aro 
spectrum of samarium Measurements made at the 
normal pressure between 2750 A and 2200 A — R 
Soulillou The separation of the various spark spectra 
of antimony The spark lines of antimony can be 
split up into three groups, probably Sb II , Sb III , 
and Sb IV , the last two named are perfectly homo 
geneous, but tho first, which is rich m lines, appears to 
consist of two subgroups — D Chalonge and M 
Lambrey The continuous spectrum of the hydrogen 
tube The influence of the following variables on the 
intensity of the continuous spectrum of hydrogen has 
been studied the pressure of the hydrogen, the m 
tensity of the discharge current, the dimensions of the 
tubes The results suggest that it should be possible 
to use these tubes as standards of intensity in the 
ultraviolet — F Joliot A new method of studying 
the electro chemical behaviour of substances in very 
dilute solution The velocity of deposition of the 
substance undor examination is determined by meas 
unng the increase m the optical density of a gold or 
platinum electrode transparent to light, a photo 
electric cell being used for the light measurement 
Details are given of the determination of the potential 
of the deposit of biBmuth on a gold electrode, the 
quantities deposited being less than 10"* gm — E Rlnck 
The equilibrium m the liquid state between potassium, 
sodium, and their bromides Tho law of mass action, 
(Na) (KBr)/(K) (NaBr) = e, has been verified, and for 
temperatures from 900° 0 to 1000° 0 the constant 
c does not vary appreciably with the temperature 
From this it follows that thermal effect of the reaction 
Na+ KBr?±K + NaBr, which at the ordinary tem 
perature is - 9 5 cal , is nearly zero at 800° 1000° C — 
F Bounon and Ch Tuttle The cryoscopic determine 
tion of the molecular equilibria of resorcinol in aqueous 
solutions of potassium chloride - Jean Calvet The 
corrosion of aluminium Three specimens of alu 
minium were used in these experiments, one punfled 
by Hoopes method (99 94 per cent Al), and two com 
mercial inetals (99 75 and 99 18 per cent Al) The 
extra pure aluminium (Hoopes) showed a marked 
morease of resistance to attack by solutions of hydro 
chloric, nitric, sulphuric, and phosphoric acids — 
Jean Lugeon A method of investigating the atmo 
sphere by means of the disturbances of the electro 
magnetic field at the time of the passage of a crepuscular 
band — A P Dmtertre The discovery of fossil bones 
of fishes in the Devonian of the Boulonnais An 
account of a new species of Qanorhynahus ( O Rxgauxt) 
found m the limestone of Ferquea at Beaulieu (Pas de 
Calais) This is comparable with that whioh has been 
described and figured by R H Traquair under the 
name of O Woodward ♦, and appeals to be tho only 
representative of the genus Qanorhynchus in Europe — 
A Paillot : Bacterial symbiosis and humoral im- 
munity in the Aphides — Armand de Gramont The 
application of binocular vision to fixing direction — 
Jean Tlmon-David The action of bromine on insect 
oils Figures are given ft* the hexabromide figure 
(Hehner and Mitchell method) of several insect oils, 
and a rough cla ssi fic a ti on is attempted — H Wflnsch- 
endorfl and Ch, K bU sn New observations on the 
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metaboliNin of Uutuhna vulgarxs — Mme Phisalix 
Sonic comparative proportion of antirabu sera from 
vact mated animals and natural antirabic sera 

GENEVA 

Society of Physics and Natural History, Mar 7 — 
P Balavoine Observation* on ico The watoi from 
molted k e in always slightly turbid , this is not a sign 
of impure water, but is due to the calcium Halts crystal 
lisod during the solidification failing to rediHHolvo 
fee, moreover absorbs ammonia from the suri minding 
air and water from melting ic e may contain ammonia 
without tho original water having been contaminated 
— Ed Parejas Geological observations m Cornu a (3) 
The red deposits of Caporahno Tins formation occurs 
at the baso of tho Neogurassic limestones of Caporalmo 
Tho latter arc mixed with thin layers at their base 
In the absence of any characteristic fauna, thore are 
as good grounds for correlating the red deposits of 
C'a|>oiahno with the red Oxfordian Argo\ mil of the 
median PrealpH as with the Upper Cretaceous all the 
more that they appear to lack the Forammifcra usual 
in the Upper Crctaieous — A Liengme The effect of 
intracurdiac injections of adsorbont carbon in tho 
guinea pig and white rat Intracardiac injections of 
carbon in the form of Indian ink m suspension m 
physiologicul serum arc innocuous Intracardiai in 
jec t ions in doses of 4 milligrams or moro per kilogram 
of Jive weight of Moick adsorbent < arbon, in suspension 
of 1 per cent in physiological water cause immediate 
death Smaller doses produce total loss of muscular 
tone with < Ionic shocks in the postenor limbs After 
sevcial horns of severe discomfort tho animal returns 
to its noimal condition Dosos of Merck onibon eight 
time's tho lethal dose are innocuous if first mixed with 
a sufficient quantity of fresh human or guinea pig 
sorum L W Collet and Ed Pardjas The geology 
of the Hockonhom The unfolding of the Morelos 
Doldonhoin nappo has produced a crystalline wedgo 
which has broken its sodimentary covoruig has scraped 
it in part, and has even penetrated the opposite side 
ot the layer L W Collet and G Rosier A new 
crystalline wedge in the Inner I aficrtal (Lotschental) 
By tho discovery of a now crystalline wedgo in the 
Inner I aflertal the authors point out a correc tion re 
quires 1 m the geologn al map of the Jungfrau of L W 
Collet and Ed l’ar6jas G Rosier A granitic) 
mylomto of tho Baltschioderlucko, the Bietschhom 
massif There is at the Baltschioderlucko a zone of 
granitic mylomte connected with a plane of over 
lapping Tho mylomte contains lenses of crystalhno 
schist of unknuw n origin , it is composed of albite and 
mioroclme cemented bv a fine material, consisting for 
tho most part of crushed quartz Tho microclme, 
not twinned, can only be identified by Fodorof’s 
method — A Falconmer The stratigraphy of the 
Sequanian in the anticlinal chain of Noirmont, Creux 
du Cruaz near Saint Cergues The Sequanian there 
comprises three divisions (1) The lower, with marls 
and limestones containing Astarle vocetxca, Pert 
sphmetes Stretchermta, P Fontannen, 36 metres , 
(2) middlo reef facies, 60 moires , (3) upper, limestone 
marl with Pertaphmctes mcondttue, and P Lothan, 
20 to 30 metres It corresponds with the horizons of 
the Ooissberg, Wangen, and of Baden below the 
Argovian of the Juia It is defined by zones with 
Pdtocrraa btmnmmatum and Penephtnctes AchtUet of 
Haug - J Pilloud Tho presence of the upper Lias, 
the Gault and tho Barremian at Voirons (Prdalpes ex 
temes, Haute Savoie) The discovery of fossils has 
enabled the author to determine the presence at 
Voirons of the Gault (zoue with LeymerttUa tank 
furcata), of the Barr&man (limestones with Desmo 
ceres), and of the upper Lias (zone with Ltoceras 
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npahnum) R Wavre The moments of inertia of the 
terrestrial ellipsoid The author gives a new formula 
for tho constant of precession of the equinoxes, and he 
extends that of Pomcar6 to the whole of the equi 
potential Hurface exterior to the planet 

Rome 

Royal National Academy of the Lincei, Feb 17 — 
G Scorza Riemannian matrices With the help of 
the theory of algebra, together with the results 
already obtained by the author concerning Rie 
manmati matrices, Rosati’s fundamental theorem of 
matrices may bo doduoed readily from his observa 
tions on tho pseudo axes of such a matrix Rosati’s 
statement with regard to the indices of what he calls 
minimum invariant varieties is contained in proposi 
tions alroady established in tho author’s earlier pub 
lioations — R Marcolongo The geometrico mechani 
cal investigations of Leonardo da Vinci These in- 
vestigations are classified into the following groups 
on lunes and on the quadrature of plane figures 
limited by circular arcs , on the transformations of 
solids into equivalent soIkIh under givon conditions , 
on tho problem of in< ulenoe or Amazon s problem , 
on the centres of gravity of plane and Bohd figures , 
on tho construction of mathematical instruments 
1 oonardo discovered and demonstrated tho theorem 
of the meeting point of the axes of a tetrahedron but 
it doos not appoar that he showed this to bo the ban 
centre of the tetrahedron lor the centre of gravity 
of a semicircle he not only gave an approximate 
calculation, but he also used the method of docom 
position into olomentary sectors, thus reducuig the 
problem to that of the graphic composition of a 
system of parallel forces With slight variations, his 
precision compasses are still sold, and he designed also 
a paraboho compass A Amerio New method for 
measurutg the volocity of sound m liquids In this 
mothod, uso is mode of the very sensitive property 
of tho oar which allows it to determine tho direction 
of ottgin of a sound when this lies m the horizontal 
plane passing through the ears — S Franchi The 
importance of tho San Remo and Imporia sheets of 
tho 1 100,000 geological map of Italy for the solution 

of questions of Alpine and Apennme geology — 
A Comessatti The curves of Galois (1) — T Boggio 
Riemann’s homograph for the hyper surfaces of a 
curved spaco — S Cherubino Decompositions in 
siuiuc of squares of definite and semi definite poly- 
nomes — E Bompiam The elements of the second 
order of curves of a surface In previous notes the 
convenience of associatmg, with an element of the 
second order of a curve tracod on a surface of ordinary 
space, two quadrics termed asymptotic oscillatory 
quadrics of the element, was indicated Considera- 
tions analogous to those evolved in these notes pomt 
to the possibility of associatmg with such an element 
two new quadrics, of which the equations are now 
given — N Mouskhelichvili The problem of the 
torsion of isotropic elastic cylinders — A Masotti * 
The dynamic actions in. a system of rectilinear 
vortices — G B Lacchini The limits of visibility with 
refractors of Bmall dimensions — A Carrelli Broaden 
ing of lines by resonance (2) Experimental results 
are given which, m conjunction with those of the 
author’s previous communication on this subject, 
show that the widening of a spectral line in emission 
varies as the square root of the concentration of the 
vapour, "and that the distribution of the intensities 
follows an exponential law Those conclusions were 
derived by Holtzmark on the basis of the theory of 
absorption founded on the mutual action of similar 
resonators — Angelina Cabras Functional operations 
of mathematical physios represented as rational 
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functions of the symbol of derivation - B Rossi 
The Raman effect and nogative absorption The 
Raman effect is usually regarded as an experimental 
proof of the induced omission or negative absorption 
postulated by Einstein in his deduction of Planck’s 
formula Closer examination of this interpretation 
reveals difficulties Thus, if Einstein’s induced 
emission resembles a Raman effect of the second 
species, it should possess a frequency double that 
absorbed or omitted spontaneously by tho atom 
Exact analysis shows that the corpuscular theory of 
light renders it possible to unite the Raman offect and 
the phenomena of absorption anil emission (hjhiii 
taneous and mducod) in a coherent scheme according 
to which the Raman effect of tho second kind is 
considered as a super elastic impact of a light quantum 
with an excited atom and indueod emission as a 
modification of tho probability that an atom will 
emit a radiation of given frequency as a result of the 
presence of other quanta of the same frequency - 
G Malquori The system, Fe(N0 3 ) 3 - HN0,-H,0 at 
2’>° Study of this system givos results which exclude 
the existence of the acid salt Je,0, 4N,0,, 1811,0 
and indicato tho prosonce in solutions highly con 
centrated as regards nitric acid of the solid phase 
Fe(N0,)„ 6H,0 — D Bigiavi and S Stefanic Action 
of diazotates on azoxy phenols When troatod with 
bromophenyldia7omum hydroxide, o benzeneazoxy 
phenol yields directly the coi responding hydroxyazo 
compound, whereas its ft isomerule gives a diazo 
ether, wluch is able to undergo i oupling with ft napthol 
and also rapid transfoimation into the isomeric 
hydroxyazo compound — V Montoro Tho supposod 
sosquioxide of molybdenum According to (luichard 
(1901), molybdenite is converted into tho compoimd 
Mo ? S, when heated m a carbon crucible in tho 
Moissan furnace for four minutes by an arc c arrymg 
900 amperes at 50 volts X ray examination of a 
number of specimens of molybdenite partially de 
sulphurised in this way shows howovor, that these 
consist of mixtures of the disulphide with solid solu 
tions of carbon in molybdenum This result confirms 
Parravano and Malquon’s conclusion drawn from an 
investigation of tho equilibrium of tho reduction of 
molybdenite by hydrogen, that no molybdenum sul 
phido exists which is less rich in sulphur than the 
disulphide — L Passerini Investigations on spinels 
The compoimd Mgf'r,0 4 , obtained by calcining a 
mixture of the nitrates of the two metals at about 
800°, and Nite,0 4 , similarly obtamed from the eorre 
sponding hydroxides, crystallise in the oubic system 
with a lattice structure of the spinel type For 
MgCr,0 4 the side of the unit oell is o = 8 290 ± 0 006 A , 
the volume of the cell v =609 72 x 10 M c c , and tho 
calculated density 4 49 , for NiFe,0 4 the corre 
sponding magnitudes are 8 340 ± 0 006 A , 680 09 
x 10-“ o o , and 6 268 respectively — C Antoniani 
and G Fonio Investigations on the interchange of 
the phosphoric acid of the soil with arsenic acid 
When sou which has been treated with sodium ph6s 
phate is afterwards treated with dilute arsenic acid 
solution, the phosphate anion is replaced to some 
extent by the arsenic anion — G’ Mezzadroll and 
E Vareton Action exerted by an oscillating motalhc 
circuit on the germination of seeds Experiments 
with beans, wheat, barley, and beet show that the 
presence of an oscillating circuit with a single coil, 
30 cm m diameter, capable of catching natural cosmic 
waves of wave length about 2 metres, exerts a favour 
able influence on the germinating power of seeds, the 
time of germination being reduced, in some cases, by 
one half — M Caisims and L Bracaloni Hydremic 
curves — B Aloti Haemolytic poisons and altera 
tions of the liver 
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School Science 

rpHOSK m touch with educational circles have 

I- lx ( 11 aw arc for some tunc past of a growing 
dissatisfaction yyith the seojie and treatment of 
school stance The Report of thi Committee of 
the British Assouation upon Scu ncc in School 
( irtihcato Examinations 1 thus conus at an oppor 
tune moment, and will he wckonud by all who 
realize tin di flic ult its of tlu pusent position It 
is not an easy matter *o piobe to the root of the 
widispriad feeling that all is not well with science 
in thi schools, hut at bottom there seems to be 
a eonflul between eitihtauun anel icstlutic ideals 
Many teacheis recognizing that the majority of 
their pupils will have to vvoik hare! for a living, 
fed that they must he given instruction of ltmuodt 
ate praetieal value eithirs e mpluesize the import 
ante* e>f training veiling peeiple to appreciate to the 
full the sere lie joys of the intellectual life 'lliese 
two aims are not necessarily incompatible and 
the ir re remediation might he iffuttel with reason 
able ease, were not the situation rendered almost 
hopilesslv rigiel by the me uluis of examinations 
L’here an in England anel Wales e ight e xanuning 
bodies which coneluct hirst anel llighei School 
Certificate examinations taken by hoys and girls 
at the ages of 1(1 and 18 , eir thereabout, nspeet 
lvily Through the activity ol the Secondary 
School Examinations Council, these several exam 
illations have been closely tquatcel, and there is 
now little vanation among them in syllabus ami 
standarel This uniformity is 111 many ways a 
good thing, but the disastrous result of a tompre 
htnsive yet stereotype el examination system has 
been to stifle onginahtv in teaching, anel to raise 
the list of examination successes into a featful idol, 
to be at once worshipper) lnddriadotl The effect 
upon science has been partie ularly devastating, 
owing to the special circumstances Science is a 
comparative new comer to the school curriculum, 
and a more half century's experience has proved 
insufficient to enable teachers to woik out the most 
suitable and efficient means of teaching it Yet, 
while still in this immature state, school seienco is 
becoming petrified by examination requuements, 
and the evil habit of cramming ’ is likely to 
establish itself firmly unless immediate steps are 
taken to prevent the catastrophe 

The Committee not only points out the danger, 
but makes valuable suggestions for avoiding it 
It favours a scheme whereby schools may arrange 

1 BrttMi Association Reprints Xu S3 Report on Science In 
School Certificate Examination* Pp 443 532 (Condon British 
y uoclatlon, 1 938 ) I* 
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their own plan of work, and examine their own 
pupils m association with independent boards of 
assessors Such a scheme is already in operation 
in certain technical schools, where a national cirti 
ficate is awarded under the joint supervision of the 
Board of Education and the Institution of Mtchani 
cal Engineers , and a similar scheme has been 
adopted by the University of London for the 
examination of the twenty-two training colleges 
allotted to it If a system of this kind were gener 
ally adopted, with adequate safeguards, teachers 
would have far more freedom to elaborate methods 
and courses of work suited to particular needs, and 
school science would have tho opportunity of 
advancing on the lines of true culture 

Present conditions are responsible for a further 
regrettable tendency m elementary science teach 
mg, namelv, a concentration upon formal them 
istry, physics, and, to a less extent — print ipallv in 
girls’ schools— botany Although something may 
ho said for sut h a study at the stage of the Higher 
Certificate, it is very doubtful whethtr bo\s and 
girls of 14 to 10 really demo any great permanent 
benefit from a diluted form of academic science 
The theoi v ’ of chemistry and physics, and t \ en of 
botany, is m fact not appropriate to tho general 
education of the middle school A few bright 
pupils may benefit, but teachers and oxaminors 
alike realize that most of tho candidates are 
drowned in a boundless sea of definitions, laws, and 
hypothesis, of a depth to them unfathomable 
Still another conspicuous defect in school science 
is the infrequency with which biology forms a part 
of the regular routine Whatever we may regard 
as the primary aims of teaching science to boys and 
girls, we must certainly include among them that of 
mijiarting an elementary knowledge of the phono 
mena of life It is therefore extremely disconcert 
mg to find that many, if not most, of our children 
may pass through the schools without receiving 
any instruction whatever in biology There are, 
of course, explanations of this remarkablo state of 
affairs In the first place, the majority of science 
teachers have specialized in chemistry or physics, 
or both, at the universities, and are thuB oontent, 
in general, to teach those subjects only , at any 
rato, no active demand for biological work is likely 
to proceed from teachers of the exact sciences 
unless a stimulus is applied from without 
Secondly, it has been — and is — maintained that 
biology has too recently emerged from the purely 
descriptive stage to lend itself to the inculcation 
of scientific method, whereas chemistry and physics 
may bo very easily adapted to this end Lastly, 
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we are reminded that biology is based largely upon 
chemistry and physics, and that logic consequently 
demands a study of at least the elements of the 
two latter sciences as a necessary preliminary to 
biological work It is clearly an urgent matter for 
the biologists to show how these difficulties can be 
removed 

Such are the principal facts relating to tho present 
condition of science in schools Tt remains to con 
aider them in relation to the strife between aesthetic 
and utilitarian ideals which we believe to be the 
real cause of the prevailing controversy Smce 
modem civilization depends for its very existence 
upon the application of scientific knowledge, no 
one will deny the importance of teaching young 
citizens a modicum of scientific facts Moreover, 
technical occupations absorb increasingly large 
numbers of workers, and must continue to do so 
as long as civilization persists it mav thus be of 
direct practical and financial value to a boy or girl 
to get elementary technical instruction at as early 
an ag< as possible These two points are, m brief, 
the arguments of the utilitarian school, and they 
undoubtedly have mu< h weight If they carry the 
dav, thoy will tend to preserve the existing scheme 
of formal chemistry and physics, and to exclude 
biology until biological callings have increased to 
such an extent as to offer wide and immediate 
prospects 

Even those teachers, however, who most strongly 
urge the utilitarian aims agree that science, as 
part of a general education, should do more than 
impart useful information There is, in fact, an 
almost universal feeling that the aesthetic side of 
science is ultimately the most vital, but opinions 
differ as to the degree and manner in which this 
aspect is to be emphasized Stern disciplinarians, 
who themselves experience an austerity of pleasure 
m fundamental scientific philosophy, make super 
human efforts to transmit some shadow of this 
pleasure to restive school certificate sets , the rare 
occasions on which their labour gets the full 
appreciation it deserves are a sufficient recompense 
for many fadures It is a commonplace that such 
teachers are usually regarded with no little rever 
ence by their pupils in after years, but the reverence 
is rather for the man than for his teaching 

There are, again, those teachers who strive ‘ to 
make science easy’, and in domg so run dangerously 
near the borderline of insipidity scientific facts, as 
such, are of no greater educational worth than the 
date of Waterloo or the names of Henry VIII ’s 
wives To know how an electric bell works is 
not necessarily to be eduoated It is seduotively 
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attractive to make one s science course a senes of 
superficial explanations of devices and phonomi na, 
and to imagine that one is revealing the beauties 
of science 

This has been the chief criticism le\elled at 
‘ everyday science’, ‘ science for all’, or ‘ general 
science ’ , but it is a criticism easily disposed of, 
since it rests upon a misunderstanding The advo 
cates of general science ’ have been envisaged as 
those who would replace the very real (if limited) 
benefits of formal science by the illusory returns of 
a shallow smattering Nothing could be farther 
from the truth ‘ General science ’, as properly in 
terpreted by the Committee, is an attempt to make 
children see science steadily and to see it whole , 
to enable them to assimilate scientific principle s and 
scientific method by a consideration of phenomena 
from the point of view of every relevant branch of 
science and to increase their capacity for intol 
lectual pleasure by opening to them the mexhaust 
lble treasures which scionte discovers in the world 
of everyday life The ‘ general scientists ’, in fact, 
are thorough going supporters of the aesthetic aim, 
though sometimes they disguiso thar real senti 
incuts by pointing out the immediate practical 
value which the course they suggest may possess 
It is true that a scheme of ‘ geneial Rcienco ’ may 
include lessons on severely practical topics, but the 
whole spirit of the course is to relegate the purely 
utilitarian aim to a definitely lower place 

Unfortunately, ‘ general science ’ has to fear two 
oxtremdy serious penis The first is that it can 
so easily be transformed into a grotesque caricature, 
becoming, indeed, the smattering which it strives 
to avoid The second is that it is incomparably 
more difficult to teach than the formal chemistry 
or physios or botany at present in vogue If it is 
to achieve its purpose, the first essential is to dispel 
the notion that ‘ general science ’ is a soft option, 
to be welcomed for the sake of weaker candidates, 
but otherwise to be disparaged This difficulty m 
^teaching will, we fear, be very troublesome to over 
oome, but examimng bodies may do something by 
encouraging schools to take general science, and by 
allowing a wide ohoice of questions in the papers 

Specialization at the later fetage, that of the 
Higher Certificate, is probably inevitable Yet we 
admit surprise at the qualified blessing which the 
Committee gives to the Higher Certificate Examina 
tion, for we cannot bring ourselves to believe that 
it is good for boys and girls of 10 18 to devote 
three quarters of their school time to the study 
of only two or three special subjects We should 
like to see a broader basis for the examination, 
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with a less intensive treatment Similar remarks 
apply to the university scholarship examinations, 
which demand what is practically degree know 
ledge from the candidafc s, and do more to sophisti 
cate adolescent education than any other single 
factor k J Holmyard 

The Place of Science in our View 
of History 

The Hixtory of British Civilization By Dr Esmfe 
Wingfield btratford Vol 1 Pp xv + 574 
Vol 2 Pp viu 1-575 1322 (London George 
Routlcdgc and Sons, Ltd , New V ork Har 
court, Place and Co , Inc , 1928 ) 42 » net 

O N sc vtral occasions the pages of Naiure 
have afforded evidence of the growing lm 
portanio taken by science m the writing and teach 
ing of history It is m fait at the loot of the 
difficulty w hich was dealt w ith recently in one of the 
leading articles How to secure that our political 
leaders and one might wtll add leaders of all other 
kinds —should approach their business in i scientific 
spirit 1 Thi ro are, of course 1 , many ways by which 
the change will come, and is coming, but it may 
be doubted whether iny way will affect a larger 
number of persons than that of infusing the ordinary 
teaching and view of history with soint notion of 
the part that scienie has placed in the process 
For we all learn sonu history Not onl> at school 
but also in after life so fai as wi do any serious 
reading at all, it is of a historical kind floods of 
memoirs and biogiaphies aic being constantly 
poured out by the press 

Here is the mam source of intellectual influence 
which is placing upon the more thoughtful sections 
of the public , it is here that science must make 
its mi) It is thorefoic an interesting study — 
more interesting every time —to measure the space 
which science occupies m works of general scope, 
especially when they purport to talk of civilisation 
as a whole, and, most of all, of modern civilisation 
Such a book has just appeared in Mr Wingfield 
Stratford s “ History of Civilization ”, which has 
had a remarkably good press and promises, if he 
can induce his publishers to produce a cheaper 
edition to have a powerful influence in forming 
British opunon about its own past It has all 
the elements of sound popularity for an English 
public, a vigorous full blooded style, a freedom of 
personal judgment, an absence of pedantry or the 
apparatus of learning, a readiness to admit national 
crimes and defects, and a glorious ending on the 
right side, with the British Commonwealth of 
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Nations standing for the cause of humanity, and 
encompassed by the greater League of all nations 

It is a capital and most interesting book, well 
deserving its success But we are looking at it 
hero from the special point of view of science, and 
in that respect it marks an advance, and yet, even 
perhaps more strongly, shows whore the next 
advance must follow Some six or eight short 
sections out of 1J00 pages are given to an account 
of the men of science themselves, who, except 
Roger Bacon, arc justly appreciated, and the right 
place of science, in first accelerating and then 
controlling the Industrial Revolution, is well in 
die ate d This is something to be thankful for, 
much more and in a better spirit than m the books 
of our youth, where we were lucky if wo found 
Newton mentioned at all, even as Master of the Mint 

It is still very inadequate, however, and we 
should like to make the inadequacy patent to Mr 
Wingfield Stratford and any other open minded 
writer of books on history by two considerations, 
one of a particular and the other of a general kind 
To take the particular example first He gives 
us pages of a highly amusing and instructive kind 
on the progress of Mr Bernard Shaw to fame, his 
shameless self advertisement, lus gibes and clever 
plays Ho docs not do this on account of his 
socialism, for it does not appear that the author 
is a socialist He docs it because of its personal 
interest and because in the c nd Mr Bernard Shaw 
did attain the notoriety at which ho aimed No 
doubt also it is one of th< reasons why we find the 
book so interesting Now just at this tune one 
of the greatest pieces of scientific construction m 
the history of mankind was going on, the develop 
ment of the new astronomy which has given us 
the amazing view of the universe which fills the 
mind of all who have approached it with a fresh 
unquenchable cunositv and the profoundest adnnra 
tion for its creators It happens that the two 
most prominent names in this army aro English 
men, Jeans and Eddington, and their work must 
have a lasting influence on the wav we both think 
and act Yet in the book before us there is not 
a word about it 

That is one of many cases which might be quoted 
from a book m which the general spirit of the 
author is quite favourable to science If these 

things are done in the green tree ? The 

general criticism connected with this is more 
intangible and may not carry conviction so readily 
to every mind This book, and most surveys of 
modem history, end on a note of poignant resigna 
tion, not of despair but of horror and uneasiness, 
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of hope against hope We believe this tone to be 
largely due to the divorce of the literary mind from 
science The hterary mind being personal, sensitive, 
and often ephemeral, is naturally obsessed by the 
suffering and tragic conflicts of the War It is 
right that we should have these things brought 
prominently before us A heartless science would 
be worse than untutored savagery But it is 
essential that thoso who aim at putting forward 
a general view of human piogress, which is what 
a history of civilisation must mean, should have 
regard to the dominant and lasting factors 

On this view, \ihat is the most striking fact 
about the world towards the end of the nmoteenth 
century and the beginning of the twentieth, above 
all m the throes of the War 1 Surely its stabihty 
m spite of i onttict, its recovery in spite of stupendous 
loss Were a stranger from Mars to visit this planet 
without a knowledge of what wo have gone through 
m the last lift* on years, he would not report a scene 
of desolation or decadent idleness or internecine 
stiife, but a hive of industry, a network of inter 
course, a fertility of invention, and a range of 
thought which, on inquiry, would appear far to 
exceed anything in the human record The black 
spots, such as parts of China and Russia, would 
also on inquiry be found to be precisely thoso places 
where the eirganisation, provoked and carried out 
by scientific thinking, were the least developed 
It is curieius that this, which will certainly be 
the most commonplace observation about twentieth 
century civilisation by the historians of the future, 
is at present so rarely made It is due no doubt 
to the political and still more the literary preoccupa- 
tion of the bulk of contemporary historians The 
League of Nations is gradually but with difficulty 
fighting its way into the pages of history and the 
everyday thinking of mankind But the founda 
tions of the League, which he much moro m the 
cultural, economic, and scientific region than m the 
declarations of statesmen, have still to be dragged 
into the daylight The activities of commerce 
and transport, the agreements as to disease, 
hygiene, slavery, and the like, above all the supreme 
constructions of the mind, such as the new cos- 
mogony instanced above, are all international and — 
in the broad sense — scientific, and, until the his- 
torians come to their work with a mind awake and 
to some extent instructed on this side, justice will 
not be done to the most vital aspects of the modem 
world Above all books, a ‘ history of civilisation ’ 
should give due place to these things, for what is 
modern civilisation if we leave out science ? 

F S Marvin 
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Statistical Mechanics 

Statistical Mechanics the Theory of the Properties 
of Matter in Equilibrium Based on an Essay 
awarded the Adams Prize in the University of 
Cambridge, 1923-24 By R H Fowler Pp 
vnn-570 (Cambridge At the University Press, 
1929 ) 35 s net 

rpHE motion of a given conservative dynamical 
-L system is a problem which can be reduced to 
the consideration of the properties of the functions 
defined by its Hamiltonian equations of motion 
These equations are thomselves deduced by allow 
ing infinitesimal departures of the system from its 
actual course In an endeavour to base the laws of 
thermodynamics on mechanical grounds, Maxwell, 
Boltzmann, and Clausius were led to consider 
assemblies of similar systems, each possessing its 
own configuration and velocities Even were it 
possible to describe minutely the configuration 
at a given time of each member of an assembly 
consisting of a large number of such systems, it 
is doubtful whether our senses would be acute 
enough to appreciate the implications of such a 
description 

There is, however, another direction in which 
such inquiries may be pursued, namely, in an 
investigation of the law of distribution at a given 
instant of all the systems among the various possible 
configurations and velocities The number of 
systems which fall withm given infinitesimal limits 
of configuration and velocity will in general depend 
not only on the generalised co ordinates and 
momenta, but also on the time Where this 
dependence does not mvolve the time, we have 
statistical equilibrium The problem which is now 
of paramount interest is the search for the normal 
or time average properties of suoh an assembly 
The only method of finding these averages which 
is amenable to exact treatment appears to be an 
identification of them with averages taken over 
the accessible phase space of many dimensions by 
means of which the configuration and velocities of 
the assembly may be described 
The average value of statistical mechanics may 
be regarded, as indeed they fcere by Boltzmann, 
Gibbs, and Planck, as values of maximum frequency 
of occurrence Mr R H Fowler prefers to obtain 
them by assigning ‘ weights ’ rather than proba- 
bilities, a method which leads to a more rigorous 
mathematical treatment As the immediate object 
is to treat statistical problems from the point of 
view of the classical quantum theory, this theory 
is regarded as fundamental, and classical systems 
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are introduced as the limit, for large quantum 
numbers, of quantised systems This unusual 
procedure is justified by the remark that the laws 
of quantised systems cannot be obtained from 
those of classical systems The rules for assigning 
weights and the definition of normal properties as 
averages over the accessible phase space are of 
course the crux of the whole matte r , they may 
even be looked upon as a postulation of the solution 
No attempt is made to disguise this logical hiatus, 
and it would seem that some such gap must always 
arise in the application of a mathematical theory 
to the physical world It is, indcc d, an advantage 
that the crucial assumptions should not appear in 
a more subtle wav 

The rules for weighting are as follows 

(l) To each delimit of phase space of a classical 
system is attached a weight proportional to its 
extension, nanulv, 

(rfPi 

(n) To each mechanically possible stationary 
state of a non degenerate quantised svstem is 
attached a weight unity 

(in) To each state of a degenerate system is 
attached a weight equal to the number of different 
stationary states of some non degenerate sj stem 
which coalesce under adiabatic transformation m 
the limit to form the given Btate of the degenerate 
system 

No general proof has been given that the weight 
of a degenerate system so defined is unique, nor is 
a general ride available for counting the non 
degenerate states This can scarcely be called a 
defect of the method, but is rather a limitation on 
our present state of know ledge These weights are 
adiabatic invariants in the sense of Boltzmann 
A simple example of an adiabatic invariant was 
given by Einstein in 1911, namely, the ratio of the 
mean kinetic energy of a simple pendulum to its 
period when the string of the pendulum is shortened 
infinitely slowly 

Having arranged a system of weighting, the 
next step is to calculate average values This is 
done by constructing partition functions, which in 
,the simplest cases are power senes, the coefficients 
of which are the weights The average values are 
expressed as contour integrals involving these 
partition functions, and these integrals are then 
evalued by the method of steepest descents This 
is an extremely elegant and powerful mode of 
attack, and it is significant that the parameter S 
1 which presents , itself in the application of the 
• *1 
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method can be interpreted as a function of the 
absolute temperature T, the actual relation being 
<j =e 1 * , where A is Boltzmann’s constant Gibbs 
considered assemblies of classical systems canonic 
ally distributed m phase, that is, those in which 
the index of probability is a linear function of the 
energy and containing a ‘ modulus of distribution ’ 
analogous to the temperature The partition 
functions are the generalisation for quantised 
systems of the phase integrals of Gibbs 

After apphing the above considerations to 
obtaining the statistical distribution laws of 
perfect gases, crystals, radiation, etc , the relation 
of thermodynamics to the equilibrium theory of 
statistical mechanus is established by showing that 
thermodynamical lawH are true for the assemblies 
considered An extremely interesting and search 
ing criticism is given of the method originated by 
Boltzmann and extended by Planck of introducing 
entropy by relating it to probability, a method 
which is claimed to be obscure or misleading and 
certainly unnecessary ” The author s argument is 
cogent and deserves to be read with care, but it is 
certainly surprising that the method has passed so 
long unchallenged 

From this point the theory is developed m 
numerous aspects Nernst s Heat Theorem ini 
perfect gases, thermiomcs stellar interiors, to 
mention a few of the topics treated Dr Lcnnard 
Jones has contributed an interesting numerical 
survey of lntermolecular forces The author s 
object has been throughout to develop a consistent 
theory completely, and this object has certainly 
been achieved The bearing of the new mechanics 
has been summarised m the last chapter, the 
important result being found that the accessible 
phase space of the classical theory must be cut 
down to states appertaining to a selected group of 
wave functions 

The leading comprehensive treatise in English 
on the statistical mechanics of an assembly of 
classical conservativ e dynamical systems is that of 
J W Gibbs, published in 1902 Since that date 
mechanical ideas have travelled far, and m the 
light of the new mechanics we have now to talk 
of a classical quantum theory Mr Fowler has 
written a worthy successor to the work of Gibbs, 
and it is to be hoped that, when the time is ripe, 
it will be followed by a treatise based entirely on 
the new mechanics Until that time arrives the 
present volume must remain the most authon 
tative source of information on the subject as 
a whole 

L M Milnb Thomson 
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Statistics in Biological Research 

Statistical Methods for Research Workers By 

Dr R A Fisher (Biological Monographs and 
Manuals No 5 ) Second edition, revised and on 
larged Pp xn + 269 (Edinburgh and London 
Oliver and Boyd, 1928 ) 15s net 

W ITH the increasing application of statistical 
methods to new fields of work, the problem 
of the handling of small samples has become more 
and more important It is true that the larger the 
sample the more trustworthy are thi inferences 
which can be drawn from it, but there are certain 
problems, whether biological or industrial, in which 
the time and cost involved in obtaining even a 
moderately large sample would be quite prohibitive 
This need for a development of small sample theory 
has emphasised the importance of placing the 
methods of inference on a clearly defined and logical 
basis For loose thinking and careless mterpreta 
tion are both easier and more dangi rous when deal 
mg with small than with large samples The aim 
of the statistician must be to bring the simplifying 
assumptions of theoretical analysis into correspond 
ence with the varied and complex situations of 
practical work 

Dr Fisher sets out in the introduction to this 
book, of which a second edition has been published 
recently, what may bo termed his statistical philo 
sophy It may not perhaps be easy to follow at a 
first reading — perhaps not before his mathematical 
papers published elsewhere have been read and if 
necessary interpreted in more familiar terms — but 
a grasp of the ideas involved is essential to a clear 
understanding of his methods These are perhaps, 
after all, more like those criticised than he will 
allow, but the line of approach is somewhat different 
His aim has been to develop on systematic lines a 
senes of tests appropriate for use m a great variety 
of problems This has involved a very considerable 
oxtension of theory, based in several cases upon a 
most elegant use of the geometry of multiple space 
These proofs are not, of course, given in the present 
book, which is pnmanly intended for biological 
research workers, but the practical applications of 
the methods to a variety of problems are given with 
numerical illustrations, and the necessary prob 
ability tables 

To discuss how far the author has achieved his 
object of putting clearly before the research worker 
the moans of applying statistical tests, would 
require perhaps a reviewer who is a non mathe- 
matical biologist There is one cnticism, however, 
which must be made from the statistical point of 
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view A large number of the tests developed are 
based upon the assumption that the population 
sampled is of ' normal ’ form That this is the case 
may be gathered from a very careful reading of the 
text, but the point is not sufficiently emphasised 
It does not appear reasonable to lay stress on the 
‘ exactness ’ of tests, when no moans whatever are 
given of appreciating how rapidly they become in 
exact as the population sampled diverges from 
normality That the tests, for example, connected 
with the analysis of variance are far more depend 
ent on normality than those involving ‘ Student s ’ 

2 (or i) distribution is almost certain, but no clear 
indication of the need for caution m their applica 
tion is given to thi worker It would seem wiser 
in the long run, even in a text book, to admit the 
incompleteness of theory m this direction, rather 
than risk giving the reader the impression that the 
solution of all his problems has been achieved 
The author s contributions to the developmi nt of 
‘ normal ’ theory will stand by themselves, both for 
their direct practical value and as an important 
preliminary to the wider extension of theory, with 
out any suggestion of undue completeness 

A last chapter on the principles of statistical 
estimation has been added to this edition It 
providos a good illustration of the application of 
the ideas contained in the introduction and else 
where, although perhaps it may prove stiff reading I 
for the biologist j 


Our Bookshelf 

The Works of Aristotle Translated into English 
under the Editorship of Dr W D Ross Vol l 
Categories and De Interpretations, by E M 
Edghill , Analytica Prwra, by A J Jenkmson , 
Analytica Postenora, by G R G Mure , Topica 
and De Sophieticis Elenchis, by W A Pickard 
Cambridge Pp iv+652 (Oxford Clarendon 
Press , London Oxford University Press, 1928 ) 
15s net 

This substantial volume is the first of a series to 
be added to the well known Oxford translations, 
which is to include the whole of the extant works of 
Anstotle The six treatises o£ which this book 
consists constitute Aristotle’s immense contribution 
to what became known later as the science of logic 
The translation faithfully reflects the nature of that 
contribution 

One might gather from the statements made in 
many a compendium of the history of philosophy 
that Aristotle worked out a systematic treatment 
of logical science This is not the case All the 
same, he was the real founder of logic as a distinctive 
discipline, and it was he who made the wonderful 
discovery of the nature of syllogistic inference 
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His work is set forth in this translation in a manner 
which will not only satisfy the scholar, but will 
also make it accessible to educated readers who 
cannot pretend to be scholars The four con 
tnbutors to the volume have workod under the 
general editorship of Dr W D Ross, whose 
guidance and inspiration each of them in turn 
gratefully acknowledges 

The Statesman s i ear Book Statistical and His 
tortcal Annual of the States of the World for the 
Year 1929 Edited by Dr M Epstein Sixty 
sixth Annual Publication Revised after Official 
Returns Pp xxxu + 1448 (London Macmillan 
and Go , Ltd , 1029 ) 20s net 

This valuable year book has again undergone a 
thorough tevision and incorporates the latest 
official statistics up to the time of going to press 
The lists of books of reference have also been 
revised Notable events have on urn d in many 
States during th< year, such as the establishment 
of a central government with new capital in China, 
the transformation of Albania from a republic to 
a monarchy, ami the restoration of the temporal 
sovereignty of the Pop< These and other events 
are duly noted, but the list of separate States now 
remains the same, and there have been few tern 
tonal readjustments dunng the voar The mtro 
ductorv tables mclude several of world production 
of selected commodities In one respect the value 
of the book could lie enhanced that is by the 
inclusion year by year of more tables of this kind 
There is the usual section on the League of Nations 
The coloured maps show the City of the Vatican 
(on a largo scale) and the Peru Colombia boundary 
adjustment The sue of the hook has been slightly 
reduced, mainly by the condensation of the index, 
which does not, however, impair its value 

The Annual Register a Review of Public Events at 
Home and Abroad for the Year 1928 Edited by 
Dr M Epstein Pp xiv + 116 + 166 (London, 
New York and Toronto Longmans, Green and 
Co , Ltd , 1929 ) 30a net 
This well known work of reference has now 
reached its hundred and seventieth volume, a 
length of life which alone expresses its value It 
continues on the lines of previous issues The first 
part, consisting of about 300 pages, is a survey of 
the history of the world during the year As usual, 
this survey is conspicuous for its completeness and 
lucidity Nothing of importance seems to be 
omitted In the second part of the book there are 
a chronicle of events which do not fall within the 
soope of the historical survey, and obituary of some 
hundred or more eminent men of all nations The 
retrospect of achievements during the year devotes 
nine pages to a reoord of science, which is little 
enough compared with literature and finanoe, but 
the scientific chapter is nevertheless an excellent 
survey of the year’s progress The public documents 
given m full this year are the Kellogg Pact, the 
Convention of the ran American Union, the Agree 
ment with Transjordama, and the Anglo Chinese 
Treaty 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

New Evidence of the Action of Sunlight on 
Aurora Rays 

On Mar 15 last I received information from t 
State Tolographic Department that earth curroi 
were disturbing the telegraphic service Believi 


Rayleigh, 1 1 was able to localise an aurora arc in the 
northern sky during the twilight, long before it was 
possible to distinguish it visually 

The photographic work began as soon as the sky 
had become dark enough, and a long senes of photo 
grams were taken simultaneously from two, three, or 
four stations dunng the whole night , among these 
are 14 quite successful ones from two stations, 38 
from three stations, and 12 from four stations 1 led 
the work from my station Oslo, but was obliged to go 
homo about midnight GMT Before going away I 
asked my excellent collaborator, WesOe and Tvetei, 
to continue until the dawn and keep a good look out 
for sunlit aurora rays, which might probably appear 
in the Into hours of the night The li pet sevei anoe was 
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au)t*D«ou»ly at the place* Indicated nnde 


that we should have an aurora in the evening, I 
warned my four photographic stations, Oslo, Hongs- 
berg, Tflmte, and Osoarsborg, to be ready for action 
immediately after sunset Using the excellent type 
of direct vision spectroscope described by Lord 
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nehly rewarded At 2h 40m GMT, three hours 
before sunrise, there suddenly appeared in the north- 
east long bluish pale aurora rays which developed 
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westwards and continued until 3 h 30 m GMT 
Meanwhile, at the station Oscarsborg, where Hafnor 
was working, the sky had become overcast, but the 
other three stations were now taking simultaneous 
photographs as fast as possible one after another, and 
a large number of successful photograms wore se 
cured At Oslo the photographs were taken by 
Tveter , at Kongsberg by Busengdal junior , and at 
Tomte b\ the Antarctic explorer Carsten Borch 
grevink 

The measurement and calculation of those sunlit 
aurora rays have been made by my assistant Wesde 
and myself and their position relatively to the 
earth’s shadow calculated Also the other not sunlit 
aurora rays of the same night have been treated in 
the same manner 

On the accompanying diagram (Fig 1) is seen the 
position of all the rays of tho night of Mar 15-16 
(ompaied with the position of the earth’s shadow 
The figure represents a vertical section of the earth, 
and the tangent to the earth’s surface is the boundary 
lietween the sunlit and dark atmosphere For each 
point of an auiora ray the position in the vertical 
plane through the oentre of the 
earth and the sun is marked 
by a small circle On each 
aurora ray two points are cal 
culated and combined with a 
straight line representing the 
ray This line is continued 
beyond the points as far as the 
photographs indicate If tho 
ray passes out of the photo 
graphic field it is marked by 
an arrow, and if the foot or 
summit can be seen on the 
photograph no arrow is given 
The high rays were all lying 
in sunshine, and their lowest 
points, which have been meas 
ured with great care, are situ 
ated near the boundary be 
tween sunlit and dark atmo 
sphere Some of the rays have 
tneir summits nearly 700 kilo 
metres above the earth, and 
all lie far to the north, some even in the zenith of 
Tromsft and northern Finland The measurements 
are particularly trustworthy on account of the long 
base lines, 40 68 km from Oslo to Tfimte, 05 70 km 
from Oslo to Kongsberg, and 105 14 km from Kongs 
berg to Tttmte The results have further been con 
trolled by calculating the height in ohoosmg either 
Oslo — TOmte, Oslo — Kongsberg, or Kongsberg — 
Tflmte as base lines 

In contrast to these high rays, lower rays are seen 
to the right on the same diagram , they lie in the 
dark part of the atmosphere Thus some of the same 
general features are seen here as on the diagram pub 
lished in my communication to Nature of Jan 19, 
1929 A new and extremely interesting phenomenon 
was, however, observed with oertainty on that night 
for the first time Some of tne rays consisted of 
two luminous parts, one situated in sunlight and 
another in darkness and connected by an invis 
ible part, stretching from the boundary of the sun 
light and downwards These rays are indicated on 
Fig 1, the invisible part being dotted On Fig 2 
are seen the photographs of the rays at 3 h 10 m 29a 
GMT 

The constellation Aunga with the star Capella are 
dearly seen on the photographs A sketch of the 
situations of the principal ray is seen on Fig 3 On 
the right border we have ohosen the corresponding 
No 3110, Vol 123] 


points 1, 2, 3, 4, 5, 0, and with tho different base linos 
the following heights were found in km 



The lowest Point of the uppei part was found to be 
at about 290 lcm and tho highest point of tho lower 
part to be at about 223 km above tho earth's Hurface , 
calculating the height of the boundary between sunlit 
and dark atmosphere at tho situation of the ray, we 
found it to be 275 km 

Thus the bundle of corpuscular rays causing the 
aurora ray at first illuminates tho upper sunlit atmo 
sphere , then the illumination cc ases at the beginning 
of the dark atmosphere but begins again lower down, 
when the density of the air is great enough to excite 
luminosity I he action of sunlight may be a direct 
one, as mentioned in my former note, or an indirect 
one in forming a tail which bocomos luminous where 
it is penetrated by the bundle of corpuscular rays 



A Property of Superconducting Metals 

In a recent article by Kapitza ( Proc Roy Soc A, 
123, 342, 1929) it is suggested that (1) supercon 
duotmty is a general phenomenon, which can exist 
in all metals, but (2) is “ masked by an additional re 
sistance which does not disappear in most metals at 
low temperatures ” This additional resistance is sup 
posed to be due to “ structural and chemical imperfec 
tions of the metal’’ Regarding (1), it appears that 
the superconductors have a peculiar hitherto unnotioed 
property, which will be presented in more detail be 
low Because of this, I am inolinod to believe that 
(1) ib incorrect (to all practical purposes) and that 
one could with etpial right say that forromagnetism 
is capable of existing in all metals, but is masked by 
other effects in some As to (2), it would seem that, 
since the conductivity in the superconducting state 
is of an entirely different order of magnitude from that 
of the conductivity of any normal metal, the additional 
resistance disappears owing to the short circuiting, 
by the pure superconductor, of the impurity or struc 
tural imperfection In the Bystem non superconductor 
+ impurity, the two resistances are not of such greatly 
different orders of magnitude, and so the impurity 
may have a quite marked effect on the resistance 

If one plots relative resistance against temperature, 
for the various metals (excluding bismuth), with the 
aid of the tables given by Onnes and Tuyn (Comm , 
Leyden, Supp No 68), then the curve is as follows 
(1) At low T, for non superconductors, approximately 
horizontal, with a finite intercept on the resistance 
axis, (2) at higher T, convex toward the temperature 
axis, and (3) at still higher T, linear in T over a large 
range of temperature In an analogous fashion to 
Kapitza’s one can extrapolate the two linear parts 
(1) and (3) to intersection, and obtain a ‘ critical tem 
perature ’ When one plots this ontical temperature 
against atomio number, the ourvo resembles somewhat 
that of the plot of the Debye characteristic tempera 
ture e against atomio number, although the con 
nexion, if any, subsisting between these two tem 
peratures is by no means obvious The striking fact 
that is observed is that m tho case of superconductors, 
including the newly discovered ones, tantalum and 
thorium, the critical temperature lies quite low, 
and probably lower than m the oase of non super 
conductors That is, tho temperature ooeffloient of 


Flo 3 —The rays as seen 
from Konssbern Oslo 
and TOinte are marked by 
the letters K L and T 


rresjionding 




870 


NAT VUE 


[June 8, 1929 


relative resistance for part (3) of the curve is more 
nearly tin for the Hiqierconductors than for the other 
metals For the same part of the curve, at anv givon 
tenqierature, that metal is most likely to become a 
superconductor which has the greatest relative re 
sistance One cannot say that every superconductor 
has a low characteristic temperature, that of tantalum 
being at 243° K (F Simon, Zeila f Phys Chem , 129, 
334 1927) No superconductor as yet discovered 

has, however, a high critical temperature, and this 
fact seems to be more than a chance coincidence 

A super! onductivitv model which gives a qualitative 
picture of most of the facts is easily set up One inaj 
think of a crvstal hr composed of two s\Btems inter 
acting with ea< h othoi, namely, (1) the lattice with 
its chara< teristio vibrations and(2)theeloctrons>stem, 
considoimg the lattico ions at rest In case (2), which 
includes electronic interiu tion one mav theoretical!} 
solve a bchrodinger equation and obtain eigen values i 
and eigenfunctions The system (1) may then be 
considered as a poiturbation acting oil (2) One can 
assume that in the supei conducting state the lattico 1 
has not sufficient cnergj to impait it in the fonn of 
kinetic energv to the electrons, but that the latter 
mav only change their magnetic energy Probably, 
also there is no net exchange of momentum between 
electrons and lattice 'I hero subsist then, no in 
elastic collisions and no elastic collisions with loss of 
momentum so that no resistance can enter 

As to tho influence of the magnetic held and its 
parallelism with that of the temperature, one can be 
guided bv tho Heisenberg picture of ferromagnetism 
At T = 0, m ft vanishingly weak external magnetic 
field, the elementary magnets (electron spins) all point 
m tho Hftme direction If energy is impaitod to tho 
system, either because of an external field being 
applied or tho tenq* ratine being increased, then 
some spins will now be ‘antiparallel’ It is assumed 
that the first excited kinetic energy level lies quite 
high for the superconductors so that the magnetic 
energy cannot lie c onv erted into kinetic energv This 
marks the essential difference between superconduct 
lvity and ferromagnetism, as m the latter case the 
kinetic energy levels lie so doso together (probably) 
that magnetic energv may be converted readily into 
kinetic energy and the system will come to equilibrium 
when ns many spins as possible are parallel (consistent 
with the temperature agitation), while in the former 
case sue h a balancing between spins and tenqierature 
agitation is not possible 

Tlus picture is ach anced only tentatively, to account 
for tho sharpness of the transition tenqierature and 
the parallel effects of magnetic field and tenqierature 
Whether it is right or not will only bo known whon it 
becomes possible to correlate at loust qualitatively, 
the value of the transition temperature writh other 
properties of the metal, and to explain the connexion 
of superconductivity with the character of tho re 
sistance curve James H Bartlett, jun 

JZurioh, April 27 


Mr Bartlett brings up in his letter a very inter 
esting view to explain the disappearance of the residual 
resistance at the threshold temperature in supra 
oonduotors As this residual resistance is produced 
by impurities or structural imperfections, it is sug 
gested that it can be short circuited by the perfect 
(healthy) paths of the conducting metal, which 
suddenly acquire an abnormally high conductivity of 
quite a different order from that observed in ordinary 
metals 

This picture, however attractive it is at first glanoe, 
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presents sumo difficulty on companson with expert 
mental data If we take, for example, the measure 
nient by Meissner of the resistance (Phys Zeil , p 725 
1926) of veiy good crystals of gold, cadmium, and 
zinc, in which the residual resistance is many times 
smaller than in ordinary wires, this makes it possible 
to estimate the value of the ideal resistance at a low 
temperature more accurately, and it appears that at 
4 2 ° K the ideal resistance cannot be of a greater 
older than 10 • of that observed at 273° K , and if wo 
extrapolate the ideal resistance to 1 3° K , we fmd it 
to be less than 10 7 oi 10 9 Only the upper limit can 
bo fixed fiom present expci iments, and the actual 
ideal resistance may be any number of times smaller 
This order foi the upper limit of resistance corresponds 
to that fixed by present measurements for all supra 
conductors (except lead whore it was proved to be 
less than 10 19 ) Thus there is no experimental evi 
donee “that tho supiacoiiductive resistance is of anv 
entirely different order from the ideal resistance of 
a metal at a c orn spending!} low temperature 

Acc ending to Mr Bartlett’s view, this low ideal re 
sistance of the healthy spot of the ciystal must short 
circuit the bad spots which contubute tho additional 
resistance even for non supiac (inductors, and this does 
not agree with experimental evidence , for most of 
the metals the additional resistance remains practi 
cully constant in the range of the lowest tcmjiei attire 
On the other hand, McLellan Niven, and Wilhelm 
(Phil May p 078 1928) find that although 2 pei 

cent of cadmium added to lend me leases veiv much 
the residual resistance the lead still remains a supia 
conduc toi In this case it seems to me there is very 
little room left for the healthy undisturbed ciystal 
lattico as in a line of atoms, oil an average a cadmium 
atom will be separated by only 3 or 4 atoms of lead 
'l he sketch of the theory of Ml Baillett is very in 
tei esting and it will bo most impoi tant to see it w oi keel 
out and tested bv experiment It seems to me that at 
present thogreatcstclifficulty which meets any thcoi vof 
supraconduc tivity is to account, not foi the high value 
of the conductivity, but for the Hiiddcmiess of the 
phenomenon fhw is especially difficult, since the 
experiments definitely indicate that no stiuctnral or 
theimal phenomenon occurs at tho threshold tern 
perature and I fail to see how Mr Bartlett accounts 
in his theory for the suddenness of the appearance of 
supraconductivity In any event it is evident that, 
according to his views, the mechanism of supra 
conductivity must take plate in the health} paths ot 
tho metal, and we must expoct that the threshold tem 
peroturo will be independent of the kind of impurity 
and a constant for any given suproconductor This 
does licit seem to be strictly the case , for example, 
in indium in different specimens the threshold 
temperature was found to bo different (Tuyn and 
Kamerlingh OnneB, Com , Leyden, No I67a, p 6) 

On mv view which was supported by the evidence 
obtained in experiments on change of resistance in 
magnetic fields the phenomenon of supraconductivity 
is accounted for by the sudden disappearance of the 
disturbances produoed by imperfections in the metal 
which are tho reason for the additional resistance 
The advantage of thiH view is, first, that as the change 
must take place only in local spots in the metal, no 
change in the general state of the metal will be required 
as actually observed (possibly, if the impuntiee amount 
to several per cent , such a change may be experimentally 
traoed ) Secondly, we should expoct that the threshold 
temperature would vary with different impurities intro 
duced in the metal It is evident that on this 
suggestion it is practically inevitable that all metals 
at low temperatures will become aupraconductors, if 
the influence of the impurity can be eliminated I do 
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not think that there is any experimental evidence that 
the supraconducting metals form a separate group of 
elements like the feiromagnetio group or are exccp 
tional in some other ways We find the supra 
conducting metals in four groups of the pei iodic table 
They have either a cubic or most irregular lattice 
some of them belong to the transition group of 
elements, and we have amongst them the metals of the 
highest and lowost melting point All the special 
relations between resistance and temperature for 
suprooonductors pointed out by Mr Baitlelt are 
found by a more minute analysis of experimental 
data to apply also to somo non supraeonductors 
The special significance which Mr Bartlett attaches 
without any theoretical justification to the fact that 
all supiaconductors have a charac tenstintomperatiiic 
below 243 3 K , probably is no moi e significant than the 
fact that the atomic weight of eveiy sumac undue tor 
is higher than the 115 of indium because tins 
happens to bo the lightest supraconductoi 

Finally, the very important iccont discovery made 
by de Haas (Nature, Jan 26, p 130) that the eutectic 
ailoy of gold and bismuth can bocomo a supia 
conductor, must bo consideied veiy carefully The 
details of the exjieriment are not yet known but from 
tho point of view which I am defending, the explanation 
of the phenomenon may Vie that iti a mixture of gold 
and bismuth one of the metals absoibs moie leadily 
the impurities of the other, and this purification may 
be of such a natuie that it allows one of the com 
ponents to be < ome a supraconductor 

All these considerations no doubt cannot Vie it 
garded ns final proof of my suggestion, but they offer 
a definite application of the hypothesis and give a 
quite fresh expenmental line of attacking tho prob 
lem of supraconductivity 

P h.AriT7A 

The Cavendish Laboratory 
(Magnetic Laboratory), 

Cambridge 


Mass and Size of Protein Molecules 

B\ moans of a method which utilises the rneasuie 
merit of sedimentation euuilibitum and sedimentation 
velocity in strong centrifugal fields at constant tern 
peraturo, a systematic study of the mass and size 
properties of the molecules of various proteins has 
been carried out in this laboratory during the last 
five years Our work has been rewarded by the dis 
oovery of a most unexpected and striking general 
relationship between tho moss of the molecules of 
different proteins and the mass of the molecules of 
the same protein at different acidities os well os of a 
relationship concerning the size and shape of the 
protein molecules 

It has been found that all stable native proteins so 
far studied can with regard to molecular mass be 
divided into two large groups the hoimocyamns with 
molecular weights of the order of millions and all 
other proteins with molecular weights from about 
35,000 to about 210,000 Of the group of the hsemo 
cyanine only two representatives! tne luemoc y anm from 
the blood of Helix pomalta with a spherical molecule 
of weight 5,000,000 and a radius of 12 0 mm, and the 
hjerriocyanin from the blood of Ltmulua polyphemus 
with a non spherioal molecule of weight 2,000,000, 
have been studied so far 

The proteins with molecular weights ranging from 
about 35,000 to 2 10,000 can, with regard to molecular 
weight, be divided into four sub groups The molecular 
mass, size, and shape are about the same for all proteins 
within such a sub group The molecular masses char 
aoteristio of the three higher sub groups are — as a 
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first approxmiation — derived fiom the molooular mass 
of the first sub group by multiplying by the integers 
two, three , and mix Tho molecules of the first and 
fourth Hub group are spherical, with a radius of 2 2 mm 
and 4 0 mm respectively, while the molecules of the 
second and third sub group are non spherical Oval 
bumin and Bence Jones s protein belong to the first 
sub gioup hn mnglnbm anil senimalbumin belong to 
tho seoond sub group , serum globulin belongs to 
the third sub group Khodophycetc phycocvan, 
( yanophycem phy cocyan Tthodophyoea. phy cocry 
tliriri, edestm exielstn amandin belong to the fourth 
sub group in tho neighbourhood of then isoelectric 

The moll rules of most of tho piotoins of the fourth 
sub group are easily disaggregated with ini reusing pH 
Thus It phy coi an at a pH of 4 0 belongs to the 
fourth sub gioup, but at a pH of 6 8 belongs to the 
third sub group that is its molecules are disaggre 
gated into halves and have lost then sphere nl sym 
nietrv ( phy cocyan at a pH of 4 6 belongs to tho 
fourth sub group but at a pH of 0 8 about one third 
of its inolei ules are disaggregated into halves, at tho 
same time losing th<ir sphciual symmitiy , at a pH 
of 12 0 the molecules of this piotein are probably all 
reduced to tho moss and shapo of tho piotem molei ules 
of the first sub gioup, thus regaining their spherical 
symmetry Ft phyioorythmi at a pH. ot 4 0 lielongs 
to tho fourth sub group, but at a pH of 1 1 0 about 
one fourth of its moleculos are reduced to the first 
sub group Edestin belongs to the fourth sub group 
from its isoelectric point pH 5 5 to about pH 10 
At a pH of 113a considerable amount of molocules 
belonging to the seiond and third Huh gioup are 
pn sent togothei with tho normal molecules hi longing 
to tlie fouitVi sub gioup 

Although not more than 11 diffeient pi oleins Vie 
longing to the gioup which displays these ugularities 
have os yet been studiod, it would seem vi i v improb 
able that the relationship lietween tho molecular 
mosses and sizoh were incidental Perhaps the most 
striking pi oof of the close relations bctwien tho 
different proteins is tho fact that one anil tho same 
protein may , accenting to tho pH to w lu< h it is 
brought, appear with the molecular mass size, and 
shape of another protein 

VVhon looking foi an explanation of thesi unex 
peited regularities, it would be vv oil to boar in mind 
the fact already brought out by many bio chemical 
experiences, namely that Nature in the ] undue t ion of 
organic substance within the living coll seems to work 
only along a very limited number of mam lines The 
great variety appears in the specialisation ot details 
Thus it would seem that the numerous pioti ms are 
all bmlt up according to -,otne general plan which 
socures for them only a very limited number of 
different molecular masses and sizes when present in 
aqueous solution Bv varying the constituents of the 
different proteins (different ]x ri entage of different 
amino acids etc ) the chemical and electro ihemioal 
properties may he varied sufficiently to enable tho 
cells to make use of them for their different pur 

^ The experimental data upon which the above ion 
olusions are based have to a large extent been pub 
fished m the Journal of the American Chemical Society 
Part of the material ih unpublished The investiga 
tions have been carried out in eo operation with R 
F&hraeus, J B Nichole, N B Lewis, E Chirnoaga, 
F Heyroth, B Sjogren, T Katsurai, A J Stamm 
Thf Svfdbkro 

Laboratory of Physical Chemistry, 

University of Upsala, 

Upsala, Sweden 
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Rate of Decay of Polonium In Different Points 
of the U S S R 

Thu half period of a radioacti\e element i harae 
tenses the rapidity with whioh it decays If the 
classical theory of the spontaneously exploding atom 
be aooepted this rate should be the same at any 
point of the oarth's surface 

In order to verify this assumption, measurements 
of the half period of polonium have been made dunng 
the past two years Polonium was chosen for this 
purpose, as the most convenient radioactive sub 
stance for observations of this kind, because it is easily 
obtained in a pure state, its hulf period can be directly 
observed (130 5±0 3 days), and it is also the laBt 
radioactive member of the uranium senes 

In these expenments polonium was deposited 
electrolytically on accurately polished gilt brass discs 
of 75 mm diameter to avoid the possibility of the 
oxidation of metallic suiface Dihcs having small 
rims were supplied with round covers which safely 
protected the active layer fiom mechanical effects 
The process of carrying out the expenments was as 
follows The discs were c arofully measured by means 
of a compensating electrometric set which allowed their 
activity to be determined through the magnitude 
of the ionisation ourrent with an accuracy of 0 2 per 
cent The Bet itself was verified by means of a 
uranium standard Tust after this measurement the 
active discs were packed, sealed up and sent by post 
to a number of plaoes, where they were kept accord 
ing to instructions m the Looal Weights and Measures 
Offices which are under tho management of the 
Central Chamber of Weights and Measures 

After an intorval of about five months, packets 
containing the discs were rotumed to Leningrad and 
were immediately measured for the second time 
The half period was calculated according to the 
formula expressing the rate of decav /, =>I„e" A \ and 
to the equation T — log 0 5 x // X where /, is the 
initial activity before sending to the points /„ the 
activity after the reoeipt in Leningrad , t, the time 
between two measurements , X, the radioaotive con 
stant , and e the base of natural logarithms 

The determinations of the half periods were made 
at eighteen points corresponding to eighteen towns, 
namely, Murmansk (1), Archangelsk (2), Leningrad 
(3), Vologda (4), Kazan (6), Moscow (6), bamara (7), 
Kursk (8), Saratov (9), Charkow (10), Rostow/Don 
(11), Odessa (12), Astrachan (13), Krasnodar (14), 
Wladikaukas (15) Tiflis (16), Baku (17), Erivan (18) 
The most northern point was Murmansk (68° 59 
N ) and the most southern one was Envan m Caucasus 
(40° 11 N ) 

All the points wore distributed through a distance 
of 3000 km along tho meridian The results obtained 
show that the rate of decay of polonium is far from 
being equal in all points The value of the period 
changed from 125 6days(Tiflis) to 181 6days (Krasno 
dar) A significant reduction for Astrachan gave the 
value 127 8 days The average least square error of 
the observations did not surpass 0 7 per cent 

From the results obtained we leacn the conclusion 
that, taking into consideration the absence of influence 
of the metaj, which oould only reduce the value of 
the half period, local conditions had an influence 
upon the rapidity of radioactive decay 

To verify our assumption, the determinations of 
the half period were repeated for all eighteen discs 
after they had lam about five months in Leningrad 
The values of the penod thus found varied from 
137 2 to 130‘S days, which is not outside the limits 
of observation errors On the accompanying diagram 
(Fig 1) curve A shows the values of the half penod 
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in different places, and curve B the values of the 
half penod m Leningrad 

The experiments desenbed are preliminary only, 
and tho investigation will be undertaken on a larger 
scale with the view of determining without any doubt 
the influence of local conditions upon the rate of 
decay of radioactive elements 

This phenomenon can be easily explained, if we 
admit Perrin's theory assumption of the existence of 
an external source of radiant energy which produces 
tho radioactive decay of atoms If we admit the 
existence of this souroe in the centre of the oarth, 



the rapidity of the decay must be influenced bv the 
quantity of radioactive substance which is included 
in the great bulk of the basio rock The greater the 
quantity, the less must be the decay in this plaoe 
because of the absorption of radiant energy, causing 
the radioactive decay of heavy atoms, by radioactive 
elements in the underlying layers 

In favour of this assumption also, we have the fact 
that the greatest deviations of the penod occur in 
places witn disturbed tectonics, that is, in tho plaoee 
situated in Caucasus and the region adjoining it, on 
its northern boundary 

L N Bogojavlensky 
Central Chamber of Weights and Measures, 
Leningrad, April 18 


Thyroid and Temperature in Cold-blooded 
Vertebrates 

This problem which Prof Huxley discusses m 
Natubk of May 11, p 712, is a very intnguing one 
To me it appears to have more difficulties than Prof 
Huxley allows for He begins by saying that “ it is 
well known that the thyroid is concerned vnth 
temperature regulation in homothemuo animals ” 
In my recently published book, “Fever, Heat Regula 
tion. Climate, and the Thyroid Adrenal Apparatus ", I 
have reviewed the very scanty and contradictory 
literature on this subject, and one oould scarcely say 
that the relationship of the thyroid gland to heat 
regulation has been previously either well known or 
well understood I dare scarcely hope that my own 
views on the problem as set forth in a book published 
only a year ago have already been assimilated so 
completely as to have become a commonplace of 
scientific literature 

In the book mentioned I directed attention to the 
difficulties of the problem discussed by Prof Huxley 
In warm blooded animals a change of the thermal 
environment from heat to oold stimulates the thyroid 
and adrenal glands to increased activity, and there is 
a rise in general metabolism Exposure to heat pro- 
duces the opposite effect it induces a resting con- 
dition m the thyroid and adrenal glands and the 
metabolism is lowered The resting oondition of the 
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thyroid gland is indicated infer aha by an accumula 
tion of oolloid in the thyroid vesicles Now in cold 
blooded animals exposure to oold produces a fall both 
in the temperature of tho tissues of the animal and m 
the metabolism, while heat raises both One might 
expect that a fall in the temperature of the animal as 
a whole would diminish the activity of its organs, 
including the thyroid gland In that case the in 
terestmg conclusion would follow that in the course of 
evolution the response to an environmental stimulus 
in a spocifio group of cells has been completely re 
versed although the cells have not changed their 
specific character 

Prof Huxley’s suggestion is that the thyroid of cold 
blooded animals, like that of warm blooded animals, 
is stimulated by cold and inhibited by heat This 
would imply that while the temperature of tho 
animal as a whole falls and the activity of its organs 
diminishes, one particular organ — the thyroid gland — 
has a greater functional activity at a lower temperature 
than at a higher temperature One cannot exclude 
a priori such a possibility because it appears to be 
paradoxical But it requires more convincing ovi 
dence for its support than Prof Huxley adduces from 
his own experiments The statement attributed to 
Adler that in tadpoles low temperature oaused hyper 
trophy of the thyroid gland both in growth and 
functional activity is open to the criticism that in 
warm blooded animals increased functional activity 
does not manifest itself by hypertrophy 

In conclusion, it may be pointed out that the whole 
problem is further complicated by the fact that in 
warm blooded animals the adrenal gland plays a very 
important part in the heat regulating mecnanism, this 
gland acting synergically with the thyroid gland 
There is a striking parallelism between the develop 
ment of the heat regulating mechanism and the 
evolution of tho adrenal gland as expressed in tho 
changing anatomical relationship of the two histo 
genetically distinct tissues which in the mammals 
Form cortex and medulla This must be taken into 
aocount when differences in the heat regulating 
mechanism of cold blooded animals is being die 
cussed W Cramer 

Imperial Cancer Research Fund, 

8 11 Queen Square, London, WC1, 

May 13 


Variation of Latitude with the Moon’s Position 
In Nature of Jan 26, 1929, p 127, Prof H T 
Stetson has descnbod a variation of latitude with the 
moon’s position, and in tho Oomptes rendu s de 
V Acadimie des Sciences of July 30, 1928, A Gougen 
heim has described a variation of latitude with the 



Fro l 

age of the moon In October and November 1920 a 
aeries of observations of the latitude of Dehra Dun 
(India, Lat, 30° N ) were made with a pnsmatiq 
astrolabe, which show a dear relation between the 
latitude and the age of the moon (Fig 1), but no 
relation at all between latitude and moon's altitude 
No. 3110, VOL. 123] 


(Fig 2) The variation with the moon’s age was 
about one third of that found at Algiers, and was 
apparently m phase with it 

Tho fact that the astrolabe at Dehra Dun shows no 
variation with moon’s altitude does not of course 
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invalidate deductions mado from Prof Stetson’s more 
precise and extended senes, but it seems surprising 
that the fortnightly variation (if it truly exists) should 
be larger and more easily measured than the daily 
vanation 

Each point in Big 1 represents about 10 senos of 
observations, each lasting about two hours and giving 
apparent probable errors of 0" 3 

G Bomtord 

Survey of India, Dohra Dun 


A New Titanium Band System 
Tub dominant feature of the M type stars is the 
very extensive group of titanium oxide bands be 
ginning in the blue region of the spectrum and 
continuing far to the red Tho group of bands 
occurring in the blue green region has been analysed 
(see Christy and Birge, Nature, 122, 205 , 1928), and 
shown to be duo to a *P - 3 P transition of neutral 
titanium oxido 

Bands in the red portion have been observed by 
many investigators and especially by P W Merrill, 
who found that thoso of tho X7054 \7700 region are 
particularly intense in M type spectra Twenty 
bands, including in all 46 heads, extending from 
A7990 to X027O, and partially overlapping tho above 
group, have now been assigned to a new system 
The lower level is the same as that of the former 
system in the blue green Tins, and the fact that 
both systems appear in absorption in stellar spectra, 
show that the two are resonance systems The 
frequencies of the heads of the new system are given by 
14172 2l 

14105 8 [ + (862 5n' - 3 84n'») - (1003 8 n" - 4 61n'*) 
14030 8; 

with an average residual of 1 cm 1 As shown by 
the formula, the mean separation of the heads is 
70 7 cm 1 The mean separation of the lower levels 
of the blue green system was shown indirectly to be 
about 70 cm 1 (see Phys Rev , May 1929), indicating 
that the upper level of the now system is single 
Each of the three heads of the more intense bands 
has a clearly marked secondary head at about 10 cm’ 1 
to the red These latter heads are formed presumably 
by the Q branches Since transitions between singlets 
and triplets are very uncommon m band spectra, the 
upper level is m all probability a 3 S 
The values of « 0 ' and «„'•** (that is, 1003 8 and 4 61) 
are believed to be somewhat more accurate than those 
published previously, and are based on the mean 
separation of levels as found from both systems 
Using the new values and assuming a linear extrapola 
tion, the heat of dissociation for the lower level is 
found to be 6 74 volte The total energy resulting 
Z2 
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from the dissociation at the other two levels is also 
about 7 volts There aie still a few bands in the 
region M3270 to X6600, overlapping both systems, 
which remain unassigned Their general appearance 
is different from that of the bands in either analysed 
system Andbkw Christa 

University of California, 

April 22 


Mimicry 

l'n K objoc tions to natural selection and chance 
variation laised by my friend Prof E W MacBnde 
in Nature of May 11, are those expressed by Asa 
(!iay and nnsweicd by Darwm, when in 1887 he sent 
the ad\aneod sheets of Vauation of Animals and 
Plants under Domestication ” to tlie groat American 
hotanist l he creative power of natuial selection m 
explained by a metaphor 

“If an architect were to lear a noble and coni 
modious edifice, without the use of cut stone, bv 
selec ting from the fiagmcnts at the bnso of a precipice 
wedge foimed Htones for his arches, elongated stones 
for lus lintels, and flat Htones for his roof, we should 
admire his skill and regaul him as the paramount 
jiower Now the fragments of stone, though indis 
unusable to tlie architect, bear to the edifice built by 
him the same relation winch the fluctuating variations 
of 01 game bomgs bear to the varied and admirable 
structures ultimately acquired by their modified 
descendants ’ 

Now apply Pi of MacBnde s argument to Darwm s 
inetaphoi Why are certain stones selected 1 Be 
cause they arc the fittest ” Certainly ‘ How do we 
know that they are the fittest * Because they are 
selected ” ObviousK absurd 

Again referring to ‘chance’ or ‘accident’, Darwin 
wrote ‘ The shape of the fragments of stone at the 
base of our pietipice may be called accidental, but 
this is not stru tly correct for the shape of each de 
pends on a long sequence of events, all obeying natuial 
laws But m regard to the use to which the 

fragments may be put then shape mav be strictly 
said to bo accidental ” 

With regard to birds as enemies of butterflies, the 
necessities of space prevent me from doing more than 
rofor Piof MacBnde to the publications of the 
Entomological Societ> of London, where he will find 
much evidence of serious attacks as well as numerous 
isolated examples 

In reply to Dr Carter s interesting letter, I would 
{xnnt out that the behaviour of an insect eating animal 
may suggest processes essentially similar to the 
simpler reactions of man A chameleon once stung 
by a honey bee would never touch another The 
association and memory were perfect after a single 
lesson It must be remembered, too, that mimicry is 
especially characteristic of forest butterflies where the 
alternation of sunlight and shadow renders the imper 
feot resemblance of a flying insect far more effective 
than it would be m uniform light or shade 

Edward B Poulton 

Oxford, May 24 


Another Specie* of Monoecious Oyster, Oatraa 
p II cat a Chemnitz 

It was noted by me m 1928 (Proc Roy Phys Soc , 
vol 21, Part 2 , 1920) that the different species of 
Ostrea can be grouped into two categories, the 
monoecious and the dioecious I also enumerated 
several fundamental points of difference between them 
morphologically and physiologically Later in 1928, 
, No 3110, Vol 123] 


J H Orton mNATURE, Mar 3, 1928, put more emphasis 
upon the distinction of the two categories 

There are more than sixty species of Ostrea dis 
tnbuted all over the world The greater part of 
them are dioecious, while the recorded species of the 
monoecious oyster are not many The first four 
spocies given below have already been recorded as 
having every character of a monoecious species 

I heie introduce one more sjiecies of the monoecious 
category which has not yet been recorded as such, 
namely, O plxcata Chemnitz, or O plicatula Gmelm, 
the lattoi being probably the synonym of the former 
There are therefore five species now known to bo 
mono clous Ostrea, as follow 

O denselnmellosa Lischke, the Japanese species 
O alulis Linn , the European species 
O lunda Carpenter, the British Columbian spec ion 
O anqusi Sowerby, the Australian species 
0 pltuita C he mmtz 

ihe present spocies is found on the east coast of 
Japan It is by no means very lare, yet it has not 
attracted much attention of biologists or laymen, as 
its size is always rather small The species can attain 
sexual maturity in one full yoar, showing white sick ’ 
and ‘ black sick ’ stages, as is typical for the moncecious 
habit The size at maturity is only three centimetres 
in the longest diameter Even the largest specimen 
larely attains more than six contunetres 

Ikttsaku Amemiya 
I isheries Institute 

Faculty of Agriculture, Imperial University, 
Komaba Tokyo, Japan 


Television Inventions 

In Nature of April 27, p 037, a notice appeared 
of a book by Mr C Francis Jenkms, of Dayton, Ohio, 
entitled ‘ Radiomovies Ra<ho vision, Television” 
With some difficulty I ha\e obtained a copy of this 
book from America, and find in it, in a picture which 
appears to be on page 74 (though no paging is given), 
a description copiod from a journal of July 25, 1894, 
ascribing to C Francis Jenkins an apparatus for 
transmitting pictures by electricity, unaer the name 
of the Jenkins’ Phantoscope This is identical in all 
essentials with the method of television proposed by 
G R Carey, an American, and dated 1875 according 
to “ La Television Electnque ”, by A DauviUier, 
published much later, in 1928, by La Revue Generate 
de L' Electnctte, of Pans , while an illustrated desenp 
tion of Caroy’H method also appears m a copy I possess 
of Design ami Work for June 25, 1880 

These discrepancies in dates are worthy of notice, 
as is also the suggestion in “ Television , by Alfred 
Dinsdale (editor of the Television magazine), published 
so recently as 1928, that Baird’s transmitter was the 
first means by which real television was achieved, 
a means illustrated by apparatus at present on view 
in the Science Museum, South Kensington, in which 
the pioture was formed piece by piece by passing light 
through staggered apertures in rapidly revolving discs, 
but which was, according to Dauvillier’s very com- 
prehensive survey of television inventions, actually 
patented by Nipkow, a German, so long ago as 1884, 
some forty two years before the arrangement was 
attributed to Mr J L Baird, that is to say, actually 
five years before Mr Baird appears, from “ Who*s 
Who ”, to have been born 

A A Campbell Swinton 

40 Chester Square, 

London, BWl, 

May 28 
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Down House and Darwin 


OWN HOUSE, the home of Darwm from 1842 
to 1882, now vested in the British Associa 
tion m custody for the nation, was formally 
dedicated to the public access on June 7 A 
distinguished company of members of the General 
Committee of the British Association, representa 
tives of Darwin’s family and of societies to which 
he belonged, and other invited guests, listened to 
the short ceremony at which Sir William Bragg, 
president of the Association, was in the chair, and 
Sir Arthur Keith was the principal spokesman 
It will be remembered that Sir Arthur Keith, at 
the conclusion of his presidential address on the 
present position of Darwinism, at the Leeds Meet 
ing of the Association in 1927, put forward a plea 
for the preservation of Down House This was 


promptly answered by Mr Buckston Browne, 
FRCS, who (in brief) bought the property, gave 
it to the Association with a generous endowment, 
has fully restored the whole house, and has brought 
back the ground floor as nearly as possible to its 
condition in Darwin’s time, presenting many 
appropriate objects of art from his own collection 
Truly a noble benefaction, and one which unposes 
new and welcome duties upon an Association 
which should prove itself peculiarly fitted for dis 
charging them The nearest parallel to them is 
found in the Association’s action in 1842, when it 
saved Kew Observatory from being diverted from 
scientific use, and sustained the burden of its mam 
tenance for thirty years Down House, however, 
will be no burden, but a very honourable trust 
Those whose minds find no appeal m the senti 
meat underlying the establishment of this memorial 
to one of the greatest of all leaders of research 
cannot be otherwise than an insignificant minority 
No 3110, Vol 123] 


To the many it will mean more than a little to 
recapture, as they still may, the atmosphere in 
which Darwin, in the words of the inscription now 
erected beside his entrance gate, ‘ thought and 
worked for forty years ” They mav view the 
' old study ’ in which the “ Ongm of Species ” was 
written, and others of his rooms, restored with much 
of his own furniture and articles of use, which have 
been sent back to their plaoe by members of his 
family and other generous donors They may pass 
through his gardens (m the restoration of which 
the Association has no small task before it) , they 
may follow him around the Sand Walk and still 
enjoy, as he did, the \ lew across the pleasant 
valley towards the Sow Wood, as yet untouched 
by the builder oi any oth< r modernising influence 
save the gentle intrusion of a 
golf course , and here is m 
dicated a further justification for 
the presort ation of the property 
A pamphlet issued by the Associa 
tion for distribution to visitors 
quotes a description of the neigh 
bourhood as intensely rural and 
quiet though only sixteen miles 
from London Bridge ”, and points 
out that Down still preserves 
these characteristics It may 
well be that m the future, as the 
outer circle of London e x tends, the 
preservation ” of the estate 1 will 
be regarded as an lesthetic blessing 
only less than as a dutiful tribute ” 
to Darwin’s memory 

Behmd these considerations, 
however — one fundamental, the 
other at least powerful — there 
arises the hope that the estate 
may lie put to use for the direct 
benefit of science The attamment 
of such an object is present 
in the minds of the donor, of 
the members of the Down House Committee 
which the Association has appointed for the 
management of the property, and of others besides 
No plan has as yet taken definite shape , none could 
or should be given effect in a moment But it is 
not difficult to envisage more than one direction 
in which this idea — rather, this ideal — could be 
realised Meanwhile, when it is realised that the 
property was only vacated by the previous tenant 
six months ago, the condition of the property re- 
markably attests Mr Buckston Browne’s gener- 
osity and enthusiasm A most distinguished 
Amen can biologist has characterised his action 
as “ initiating one of the most splendid movements 
of all time ” An American committee has been 
appointed to co-operate with the Association’s 
committee, especially m endeavouring to recover 
Darwinians now in America There are those who 
look forward to Down as a scientific Stratford on 
Avon for future generations So may it be 



no 1 — Darwin a home at Down, Kent 
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The British Eclipse Expeditions of May 9, 1929 

By Prof F J M Stratton 

B Y the time those notes appear m print the | the Residency and the eclipse camp is close by 
facts on May 9 will be known of the eleven The necessary electric current required for Dr 
txpe litions from I ranee Germany Great Britain Carrolls comparison arc spectra and for the mer 
Holland Japan and the United States which are I cury lamp to be used by Dr Aston for the inter 

ferometer has been obtained from 
the town mains and through the 
kindness of the Regent all con 
structional work required has 
been done by the PWD Photo 
graphic troubles have been largely 
met by the kmd permission of the 
medical authorities to make use 
of tl o dark room facilities at the 
local hospital 

In Siam the conditions are 
much more difficult but the 
Siamese authorities have done 
everythmg possible to facilitate 
the work of the observers At 
each place the Government has 
erected a hut camp with mess 
room office kitchen six rooms 
and servants quarters lit by 
electric light All constructional 
material required and labour 
have been supplied arrangements 
made to guard the eclipse camps 
and to meet the requirements of 
the observers m the matter of 
at present scattered on the line Sumatra — Kedah — i electric current by the provision of portable electric 
Siam — Cambodia — the Philippines News can only plants His Majesty the King of Siam appointed a 
be supplied here of the Japanese expedition under I special reception committee charged with the duty 
Prof Sotome to Titra m Kedah 
of the German expedition under 
Dr Rosenberg to Khokc Bhodi m 
Siam and of the two British 
expeditions to Alor Star m Kedah 
and to Pattani in Siam In all 
cases it can be said that pro 
parations are well in hand at 
tended so far by no serious de 
lays or troublesome mischances 
Shelters of atap palm in many 
cases supplemented by canvas or 
other linings to get the effect of 
a double roof cover the instru 
ments preliminary adjustments 
are made and weather conditions 
do not seem likely unduly to 
hinder the final adjustments So 
far as can be gathered by com 
panson with present weather 
conditions prospects are most 
favourable at Pattani their 
Majesties the King and Queen 
of Siam are to visit the British 
camp there for the eclipse as in 
1875 the then King of Siam observed the eclipse of helping the astronomers in every way and right 
from Sir Arthur Schuster s camp well have they earned out their allotted task All 

In Kedah the Resident Adviser to the Regent the local authorities m thou* turn have added to the 
has done everything to facilitate the work of the obligations that the expeditions are under to the 
expeditions Dr and Mrs Jackson are staying at Siamese people Photographio difficulties are not 
No 8110, Voi, 123] 
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K o British ob«orven camp at Pattani 
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insuperable, though real, m this hot climate A 
good deal can be done to meet them with ice from 
the local factory , and an efficient cooling plant, 
specially designed to meet the requirements of an 
eolipse dark room, should make matters still easier 
by providing a good supply of cooled water 

Most of the personnel for the actual observations 
have already arrived, but special mention must be 
made here of the services to the British expeditions 
of their honorary secretary. Col .T Waley Cohen 
Not only did he thoroughly explore both sides of 
tho peninsula m 1928, bringing back valuable in 
formation as to meteorological conditions and as to 
local possibilities for eolipse preparations — and 
incidentally he interested many influential people 
m the coming eclipse — but he also arrived in the 
East this jear ahead of the observers and made all 
the preparatory arrangements, so that a great deal 
was already done and in hand when they arrived 
At Pattam, Col Waley Cohen has also continued 
to relieve the scientists of the expedition of all 


worries about such matters as messing, local 
financial arrangements (not easy when there is no 
bank within many hours’ journey of the camp), and 
the multitudinous details which have to bo at- 
tended to, if matters are to go smoothly 

The accompanying photographs, taken by Dr 
Royds, director of the Kodaikanal Observatory, 
show (Fig l) the special camp erected for the 
observers to live m, and (Fig 2) the astrographio 
telescope from Greenwich in course of erection with 
Mr P J Mclotte’s instruments, including a corona 
graph of 19 ft fo< al length with a direct vision 
prism for the first and second flash, three spectro- 
graphs, and a double tube camera with a Nicol 
prism m front of one object glass for a polariscopio 
study of the corona The party of the observers 
and assist mts on the day of tho eclipse will be 
twelve In addition to those abov o mentioned and 
myself, Prof F Barnes and W F Kibble, of 
Madras, have already been at the camp for some 
days and given valuable help 


Einstein’s and other Unitary Field Theories An Explanation for the General Reader 
By Prof H T II Piaqqio 
II 


Geometry on a Sphere 
ri)HE leading ideas of the geometry that Emstein 
JL chose (Riemannian) can be made clear by 
considering the properties of a geographical globe 
(Fig 1) on which are marked tho meridians and 
parallels of latitude These divide the surface into 
what we may call curvilinear rectangles But 
these rectangles are not all of the same size or shape 
For consider two points with the same latitude but 
with longitudos differing 
by one degree The dis 
tance between them de 
pends upon the latitude , 
it is greatest at tho equator 
and zero at the poles 
Thus APB is greater than 
DQC For a sphere the 
distance between two 
points with the same longi 
tudo (t e on the same men 
dian), but with latitudes 
differing by one degree, 
is constant, but if our 
globe (like the earth itself) 
is flattened at the poles, 
this distance will again 
depend upon the latitude 
In either case, we cannot find the distance between 
two points A and C on the globe merely by knowing 
the difference* of their latitudes and their longitudes, 
whereas m a plane the distance between two points 
is determined solely by a knowledge of the differ- 
ences of their x and of their y oo ordinates This 
is what is meant by the rather alarming statement 
that the sphere has a Riemannian metric, while 
the plane has a Euclidean one (In mathematical 
symbols, da t —dx , +dy* shows a Euclidean metric, 
but da* — Vudx* + grfly 1 shows a Riemannian metric, 
No 3110, Von 123] 


provided that g u and g %2 are functions of x and y, 
or of either of them ) 

It is not onlj a plane that has a Euclidean metric 
Take a piece of squarod paper, and roll it up, or 
bend it (without stretching or tearing) into as queer 
a shape as you please The squares drawn on it 
remam all of tho same size as before, hence the 
metno is still Euclidean Such a surface is said 
to have zero Gaussian curvature, although it is what 
an ordinary person would call curved The real 
distinction between it and a sphero is that the 
squared paper can be flattened out again, whereas 
it is impossible to flatten out a sphere or a piece 
of it (as may be easily verified with a piece of a 
broken rubber ball) Another way of putting this 
is to say that any attempt to make a flat map of 
the earth must lie imperfect and give a distorted 
representation, as is obvious on Mercator’s chart 
near the poles 

A well known problem m geography or naviga- 
tion is to determine the shortest route that can be 
traversed between two points on the earth’s surface 
On a model globe we can determine this expen 
mentally by stretching a piece of string between 
these two points It will be found that it will lie 
in what is called a Great Circle, namely, one the 
plane of which passes through the centre of the 
earth It is important to notice that it is not the 
same as a parallel of latitude In fact a ship that 
has to sail between two points A and B on the same 
parallel APB (north of the equator) will, to follow 
the Great Circle AGB, have to sail north of this 
parallel and then come back to it, a method rather 
tiresome to navigators, as it entails a contmual 
change of direction (as measured by compass 
bearing) A Great Circle on a sphere has one of 
the properties of a straight lme m a plane, namely, 
that of being a geodesic or shortest distance between 
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two points on it but not (in general) another that 
of having a constant direction This may bo 
considered to belong to a route that makes a con 
stant angle with tin meridians it is called bv 
navigators a rhumb hne or loxodrome They often 
use it in spite of it not being a geodesic liecause 
it preserves a constant compass bearing which can 
bo determined at once by drawing a straight line 
between the two positions as marked on Mercator s 
chart It is important to notice that what we here 
call constant dmetun on a sphere is defined by 
reference to compass beating or Polo star or axis 
of ritation (through which the meridians pass) 
each of which is really quite indepindcnt of the 
geometry of the sphere itself and to that extent 
is arbitrary 

GFOMKTRItAL BASIS OF ElNSTEIN S 
Genfral Theory 

Fmstuns ( eneral Theorv may now bo Btated 
broadly as the assumption that the physical 
geometry of space time is one which has a Rie 
mannian metric and a curvaturo and in fact is 
somewhat analogous to geometry on a sphere 
The analogy is ma 1c closer if wt replace the sphere 
by a surface like a hen s egg of which the curvature 
is v anahlo If the egg has been hard boiled an i 
then deprived f its shell so os to be flexible the 
analogy is still further improved for the t aussian 
curvature and Rion annian metric which depend 
only <n a network of curves drawn on the surface 
and deformable with it are the properties with 
which Einstein is concerncl It is important to 
notice that no acct unt is taken of any meas ire 
mints except those made on the surface which 
from this point of view is a two dimensional 
region 

lhe non mathematical reader may however 
say How can tw o dime nsional results on a sphere 
or egg which everyone can imagmc be applicable 
to four dimensions which are mcc neei\ able 1 1 he 
answer to this is that the symbols used by mathe 
maticians have the valuable property that they 
enable us to work largely by analogy m four 
dimensions almost as easily as in two I he merit 
of Riemanman geometry which to those unfamiliar 
with it may appear rather complicated is that in 
it the physical laws of the motion of a planet or of 
a ray of light are the simplest possible namely 
that they are geodesics By stipulating that the 
paths must be very nearly those givon by Newton s 
law of gravitation we got some indication of how 
to determine the coefficients m the Riemanman 
metric To determine these fully requires other 
considerations too lengthy to enter into here 

As is now well known this theory has been 
strikingly successful not only in explaining a 
known fact the anomalous motion of the pen 
helion of the planet Mercury but also in predicting 
successfully the effect of a strong gravitational 
field on tho bending of light and the shut of spectral 
lines Eclipse expeditions speedily confirmed the 
first prediction but the second was originally 
denied by experimenters The spectral shift is 
No 3110, Vol 123] 


now admitted to exist and the minute effects due 
to tho sun have been supplemented by the more 
easily observed effects due to tho dark star of 
enormous density called the Companion of Suius 

Physicai Basis of the Unitary I ield Theories 

OF WEYI hDDINOrON AND FiNSTEIN 
We have seen that the hpeeial Relativity theory 
is fundamentally an electromagnetic one while 
the General Theory is fundamentally gravitational 
After constructing a geometry of space time 
sptcially chosen so as to explain gravitation in 
a simple manner fmstein found that electro 
magnetism could be fitted into the scheme but 
could just as well be left out Now this is scarcely 
satisfactory Gravitation and electromagnetism 
are both physical phenomena and why should ono 
be considered as an essential property of space 
and the other as only an ac c ldent i Was the world 
constructed solely for the requirements of gravita 
tun and then part of it let off to electiomagnetism 
as a lodger * The obvious thmg seemed to be to 
modify the Riemanman geometry so that it would 
serve gravitation and elee tre magnetism equally 


Gf< metrical Basts < f Weyl s Unitary 
Theory (1918) 

hmstein had made gravitation appear as a 
natural consequence of replacing huclidean geo 
metry by Riemanman m which the geodesies lose 
their property of preserving a fixed direction 
Weyl proposed to replace Riemanman geometry 
b> another in which the ldoa of length is also given 
up In his theorv at any rate in its original form 
the length of a rod altered every time it passed 
round an electric current I his theory certainly 
gave some interesting mathematics in which 
equations of the form of Maxwell s electromagnetic 
ones made their appearance but as it has received 
no experimental confirmation whatever it need 
not la considered very seriously 

Eddington s Unitary Theory (1921) as a 
Graph 

Weyl s geometry formless as it seemed still 
retained one definite property of which Fddmgton 
promptly proceeded to divest it We shall not 
enter into details because Eddington avowedly is 
not claiming to construct a physical theory but 
only an dlustration or graph which may be 
looked upon as a device useful in enabling us to 
grasp certain mathematical relations He hoped 
it might throw light on the nature of the forces 
which prevent an electron from exploding but up 
to the present it does not seem to have done so 
Eddington considers that not only his own 
unitary theory but also Weyl s and Einstein s are 
graphs However from Einstein s own words — 
my opmion is that our space time continuum has 
a structure of the kind here outlined — it would 
appear that it is claimed to be a genuine physical 
theory 
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Einstein's Unitary Theory (1928-29) 

Whereas Woyl and Eddington replaced Rie 
mannian geometry by others still moro unlike 
Euclidean, Einstein has now, in part, returned to 
more ordinary ideas His geometry is one which 
possesses distant parallelism as well as a Ricmanman 
metric To explain what is meant by distant 
parallelism, we return to our two dimensional 
analogy Cover our hen’s egg, or any other surface, 
with a nctw ork of c urvilinear rectangles ’ ‘ Parallel 

directions ’ are defined as those which make the 
same angles with corresponding Bides of the local 
rectangles This definition leaves the ongmal 
choice of the network undefined, but we saw that 
on a sphere direction had to be defined by some 
thing, like a magnetic compass or a pole star, 
which was not a property of the sphere itself, and 
so in a certain sense undefined by its geometry 
alone 

Perhaps Einstein's parallel directions may be 
ultimately defined in terms of dynamics Ho may 
even got back to the position of Newt-on, who con 
ceived absolute rotation to be a nal thing, which 
could lie detected by seeing whether the surface 
of a fluid was a paraboloid of revolution or a piano 
The behaviour of Foucaults pendulum and of 
gyroscopes certainly seem to furnish us with a 
dynamical definition of direction 

By using our sphere, we may even give some idea 
of the actual function that Einstein takes to measure 
what may be callod doctromagnctic potential 
Suppose a boat has two short trips, each of one 
mile, one oast and the other north By sailing 
first one mde oast and then one mile north, let us 


The Detectic 

ritHE natural facihty with which the radioactive 
-1 elements disintegrate has led on one hand 
to attempts to break down atoms artificially, and 
on the other to build them up from simpler particles 
Rutherford succeeded m conveying the necessary 
enorgy to some of the less massive atoms and 
broke them down by bombardment with sufficiently 
energetic « rays, atom by atom at comparatively 
rare intervals the process of atom building is still 
not more than a dream, realised perhaps in the 
depths of space as Millikan has suggested in order 
to aocount for cosmic rays 
The production of gold from mercury, and many 
another attempted transmutation, have proved, to 
put it mildly, apparent rather than real changes 
In the case of the experiments in which helium 
was supposedly formed in somd way or another by 
an electric discharge, there has lurked for a Jong 
while a certain feeling of unsatisfactoriness Prof 
Paneth’s recent work goes far to dispel this feeling 
(see Zexts f phys Chem ,184, 353 , 1928 , and 
1, 170 and 253, 1928) The outcome is indeed 
satisfactory those that found helium have reason 
to have got it , those that did not might well have 
found it, and been misled perhaps as to its origin 
Paneth and Peters show that helium is the only 
gas which at ordinary temperatures can diffuse 
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reach a point C By sailing first north and then 
east we reach a different point C', since the parallels 
of latitude get smaller as we go north (see Fig 1), 
The distance CC' represents Einstein’s potential 
This illustration is not exact, because on a sphere 
CC' is very small compared with the distances 
AB, BO, whereas in Einstein’s theoiy it is essential 
that it should not be so To illustrate this we 
should have to suppose our sphere to have a cnnkly 
surface 

If wc now take the corresponding construction 
for threo dimensions, the result is rather queer 
If AB and DC are parallel ’ paths, the path from 
B ‘ parallel ’ to AD will not intersect DO It is 
propu tics of this kind that Eddington finds un 
attractive, but they are essential to the electro 
magnetic part of tho theory 

Of course the ultimate test of the theory must be 
by experiment It may succcod in predicting some 
interaction between gravitation and electromagnet 
ism which can be confirmed by observation On 
tho othor hand, it may lie only a graph ’ and so 
outside the ken of the ordinary physicist Ein 
stem’s pa|>cr points out that so far there has not 
been time to examine the full consequence of his 
equations 

Even supposing the theory fully established, 
there arc still fresh worlds for Einstein to conquer 
The quantum theoiy remains outside his scheme 
Ho made an attempt to deal with tins so far back 
as 1921, but without any striking success How 
over, it has been suggested that the postulate of 
distant parallelism will enable the umtai y theory 
to take over Dirac s theory of a spinning electron 
almost unchanged 


l of Helium 

through glass At a pressure of 0 "» atmosphere 
10 11 c c of helium will pass through a thickness 
of 0 5 mm of soda glass per cm * per hour The 
amount of helium tiiat gets through from the air 
at ordinary pressure into an evacuated glass vessel 
(1 mm wall thickness) is 10® times less, so that a 
glass apparatus is for all piactical purpose s tight ’ 
at ordinary temperatures When warm the rate 
of diffusion through the glass is much gr< ater (cf 
Lo Surdo, Atti R Accad Linen, 30, 1 , 85 , 192 1 ) A 
hard glass tube 1 5 mm thick at 500° C lets through 
10 • c c of helium from the air per cm * per hour 
Helium, indeed, can be separated from neon and 
other gases by diffusion through hot glass It is 
otherwise with palladium Helium will not diffuse 
through palladium at a red heat A mixture of 
helium and hydrogen can be separated completely 
by diffusion of the hydrogen through a palladium 
capillary , tho quantity of helium that gets through 
is not even 10 “ of the quantity of hydrogen that 
passes Helium and neon are found m the gases 
absorbed by glass which has been m contact with 
air, but the gas is considerably ncher m helium 
than m neon On the other hand, if there is a 
minute flaw m the glass or at a tap, causmg a leak 
however small, the neon and helium found m the 
residual gases remain in the same proportion as 
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they exist in the air approximately 3 1 (It 
is noteworthy that Paneth and Peters found that 
good taps could be relied on not to leak if properly 
ground and greased their apparatus was therefore 
not made tap free Twenty taps standing 48 hours 
had not leaked to the extont of more than 10 • c c 
air equivalent to about 10 10 c c Ne and He ) It 
can be shown that a vacuum tube which becomes 
heated by a discharge will contain afterwards traces 
of helium if it is not protected from access of air 
externally however groat other precautions may 
havi been taken to prevent ingress of air A 
double wall is not even sufficient if both become 
warm It is necessary to immerse the tube m 
water (r in oil which cools and at the same time 
seals the glass The presence or absence of helium 
in the residual gases is therefore mainly a question 
of tin temperature of the walls of the tube and the 
scnsitivi ness of the method of detection 

Paneth gives 10 14 to 10 11 c c as the limiting 
volume of helium which can be detected spectre 
scopically This means that in his apparatus the 
helium and the neon in about 10 * c c of air can 
be detected— a limit about 100 times smaller than 
that given for the method used by Strutt (Proc 
Roy Soc A 89, 490 1914) A careful study is 

made of the quantity of gas required to bring out 
the vanous spectral lines for the pure gases neon 
and helium and thoir 3 1 mixture obtained from 
atmospheric air lhe spectra of the gases are ex 
amined using a capillary tube about 0 1 mm bore 
the fine capillary makes it unnecessary to use a 
slit with the spectroscope Fxcitation is provided 
by oxtornal electrodes Tho results enabled esti 
raation of very minute quantities of the gases to 
be made without recourse to uncertain volume 
measurements in fine capillary tubes For quan 
titles at the limit of detection (10 10 o c ) only the 
6875 and 6015 linos of helium are visible and only 
the 5862 line of neon lhe latter masks the 5875 
helium lines m a mixture of the two gases and only 
5015 remains visible Paneth succeeded in this 
way in measuring the quantities of helium (about 
10 8 c o ) generated by only about 40 grams of 
thonum in 113 days taking very special precau 
tions to prevent contamination with helium from 
other sources Even with every precaution a trace 
of neon was also detectable 
Either calcium or an electrically heated spiral 
of palladium were employed for removing large 
quantities of hydrogen from the gases under ex 
animation for smaller quantities combustion with 
oxygen at the surface of palladium sponge was used 
The gases were taken from place to place along 
with oxygen which was afterwards removed by 
absorption with cooled charcoal the residual rare 
gases being run up into the capillary tube for 
the spectroscopio test Special precautions were 
taken to prevent any rare gases being present in 
the electrolytically generated hydrogen and oxygen 
used throughout the work these latter were shown 
to oontain less than about a millionth of a per oent 
of air All parts of the apparatus with large glass 
surfaces and those subjected to heat were vacuum 
jacketted and then immerse' 4 *n water 
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Paneth and Peters have bombarded salts of 
potassium they have run a heavy discharge through 
hydrogen between aluminium electrodes at pres 
sures from 1 to 85 mm and also between a 
palladium spiral electrodo through which a large 
quantity of hydrogen was diffused without obtain 
mg any helium or neon other than traces from 
ascertained sources They have tried a powerful 
silent discharge through hydrogen at 10 to 760 mm 
pressure and they have passed a heavy discharge 
through paraffin examining the hydrogen so gen 
erated In all cases the results were nogative 
rovided the glass was protected from transfusion 
y helium from the air In spite of tho stability 
of helium and the possibility of building it up from 
protons and electrons with i volution of 7 x 10 u 
cals per mol these experiments show that even 
with a favourable high concentration of hydrogen 
the amount of helium so formed is certainly less 
than 10 * c c The same result applies to the 
production of helium by bombardment of water 
and of morcury with /I and y rays To these ex 
periencos have to be added those of Allison and 
Harkins ( J A ( S 46 814 1924) in which very 

heavy discharges were employed yet with no posi 
tive effects Considering too that the sensitiveness 
of dotoction in Paneth and Peters work is claimed 
to be 10 4 times greater than tho volumes of helium 
and noon obtained m those experiments by other 
workers which have appeared to give positive 
results (eg production of helium from salts of 
potassium where the quantity found was between 
10 * and 10 * c c ) it is fairly definite that their 
source must be other than permitted by Paneth s 
arrangements and precautions 

One of these sources when helium is alone found 
is no doubt the diffusion of helium through heated 
glass (or quartz) It is interesting to note that 
this was also the conclusion of Masson in his ex 
penmonts with the quartz mercury arc ( Proc Roy 
Soc 91 30 1915) It is noteworthy that Paneth 
found that glass which is exposed to air contains 
helium and less neon (50 cm 1 of glass holds more 
than 10 8 oo He) Hydrogen greatly assists the re 
moval of these adsorbed gases Oxygen however, 
has practically no effect in washing them out of 
the glass Heating alone without washing with 
hydrogen is also comparatively ineffective This 
fact seems also to explain some features of the 
earlier work Prof Paneth s work has gone a long 
way to clear up the unsatisfactory state in which 
this subject had been left There is now no evidence 
for the formation of the rare gases by the discharge, 
but very definite reasons for their detection m the 
kind of experiments which were carried out (eg 
presence of He m X ray tubes as found by Ramsay 
(Nature 89 502 1912)) 

Passing from experimental work of a critical 
nature to that with a more constructive object, 
Paneth has utilised his methods of detection of 
minute quantities of helium m connexion with a 
variety of other problems (see Zeit anorg Chem , 
176 383 1928 , and Ze\t f Elektrochem , 84 045 , 
1928) Amongst them may be mentioned the origin 
of the abnormal helium content of sylvm and beryl. 
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the quantity and origin of helium in gases of natural 
origin and the helium content and age of meteorites 
At Ahlen m Westphalia a souroe of natural gas 
has been found to provide about 40 m 3 per day 
containing 0 19 per cent helium but this does not 
compare with the source at Calgary m Canada 
330 000 m * per day containing 0 33 per cent He 
or with that at Petiola in Texas 425 000 m 8 per 
day of 0 9 per cent The ages of the various iron 
meteorites investigated are found to range from 
that of the Savic meteorite (8000 years perhaps) 
to the hoanness of the Nelson Co meteorite com 
parable to the age of the earth (2 6 x 10* years) It 
is thought that passage near the sun might account 
for the removal of helium from the feavik meteorite 
making it appear more youthful than it is really 
likely to be 


Another interesting direction of Prof Paneth s 
work was m the attempt to prepare hebdes after 
the manner in which he has so successfully made 
hydrides of various elements No trace of the 
formation of helides of arsenic antimony lead 
germanium selenium iodine and chlorine was ob 
tamed In the experiment with chlorine tht merest 
trace of the formation of a helide would have been 
detectable It is considered that such hebdes as 
can bo formed can only have a very fugitive exist 
once of the order of 10 8 second 

One might recall the words of Leonardo da Vmci 
in connexion with all this illuminating work 
Experience is never at fault it is only our 
judge m< nt that is in error in promising itself such 
results from cxperitnee as are not caused by our 
experiments A ( F 


Obituary 


George Birtwistle 

C i EORGE B1RTWISTLF was bom at Burnley 
X m 1877 Educated at Burnley Grammar 
School and Owens College he won an open scholar 
ship in mathematics at Pembroke College Cam 
linage m 1895 He was bracketted Semor Wrangler 
m 1899 and was placed m Class I Division I of the 
post graduate part of the Mathematical Tnposm the 
following year He was immediately elected to a 
fellowship and was responsible for the mathematical 
teaching in Pembroke until the time of his death 
He had also served as assistant tutor and protector 
of the college He died very suddenly and un 
expectedly on Mav 19 

It was as a teacher rather than as an investigator 
that Birtwistle was known and as a teacher that 
he played a conspicuous part m Cambndge matho 
matics especially during the last ten years In 
certain respects his position was unique for he 
was a link between the older theoretical physios 
and the new Since the War while continuing to 
lecture on classical mechanics electrodynamics and 
hydrodynamics his interest m more recent develop 
ments always strong rapidly increased He began 
to lecture on the older quantum theory on thermo 
dynamics (then just introduced into the schedule 
of elementary teaching) and finally on modem 
quantum mechanics Each of these lecture courses 
ultimately grew into a book 
As a lecturer Birtwistle was admirably clear and 
easy to follow He set, m fact, a standard of 
exposition which made it very difficult for anyone 
to attract students to any duplicate oourse His 
books are like his lectures — admirable expositions 
of those sections of the subjeot with which he deals, 
written in lecture room style He seldom attempts 
to go deeply into difficult points or to present 
the subject as a single logical whole His aim is 
the leoturer s aim — to interest the student m the 
subject, especially in its more outstanding or 
exciting parts, and lead him on to other more 
systematic or abstruse expositions 

In all his lectures and mall three books, Birtwistle 
was successful m tins aim, though naturally in 
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varying degrees Perhaps the least successful of 
his books was tht last <n mol rn quantum 
mechanics Here <wing to thp novelty of the 
subject anl tht alsin i (whin Birtwistle wrote) 
of other more systematic expositions (or indeed of 
any other exposition) tht w< akness of his deliberate 
method becomes more obvious Iht book gives 
rather the impression of a collection of interesting 
isolated sketches It stimulates the reader to ask 
for more but to what other author is he to turn * 
With the coming of other books the weakness is 
already loss felt an 1 Birtwistle s book is gaining 
in value as a stimulating intri luction The staff 
of the Mathematical Faculty of Cambridge mourn 
the untimely loss c f a valued friend and colleague 


Dr W Martin 

Dr William Martin who died on Maj 24 was 
known to a very wide circle as an antiquary whose 
knowledge and insight enabled him to sec almost 
everywhere m Londtn vestiges of the life and 
activities of former times but to many others he 
was known as an authoritative exponent of patent 
law and ho was an occasional contributor to our 
columns upon this subject 

Dr Martin s antiquarian bent led him to treat 
patent law historically but he was none the less 
alive to the conceptions which govern modern prac 
tioe in this sphere In his lectures and publications 
notably his articles in the Law Quarterly Review ho 
worked out with great ongmahty a systematic key 
to the immense body of decided oases with which he 
seemed to be familiar m every part The law of 
treasure trove also attracted him and in it he saw 
,oontrary to the opinions of some antiquaries means 
which could be utilised for the advantage of archaoo 
logy as a check on the surreptitious disappearance 
mto private collections of finds of general interest 

As an antiquary Dr Martin was insistent on a 
strict separation of ascertained fact from the aocre 
tions of sentiment and fancy which too often ob 
scure instead of illuminating the past Nowhere 
was he more impatient of any looseness than in his 
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treatment of Shaksperiana He was an acknow 
ledged authority on Shakspeare, and was proud of 
the part he took as president of the Shakspeare 
Reading Society in placing in Park Street, near 
Bankside, the handsome bronze memorial which 
now marks the site of the ‘ Glohe ’ 

Dr Martin was a graceful writer, clear and enter 
taming as a lecturer, and an ideal guide , with a 
very practical gift for organising which enabled him 
to carry through his arrangements strictly to time 
Perhaps he found his greatest happiness in conduct 
mg parties through almost forgotten alleys and bye 
ways of London which he loved, and filling them 
from his stores of knowledge with pictures of the 
life of other days Many are those who have en 
joyed afternoons spent with him on these ramblts 
who will still find pleasure in the remembrance of 
his easy discourse and the charm of his personality 
He was keenly interested m many aspects of 
natural history, as well as being an authority upon 
archaeological subjects and he served as president 
of the South Eastern Uiuon of Scientific Societies 
It was particulaily appropriate that Dr Martin 
should be elected the first president of the Gilbert 
White Fellowship, the object of which is “ To con 
tmuo the work of Gilbert Whito in the study of 
natural history and antiquities ” Ho took an 


active part m the meetings and excursions of this 
Fellowship within a few days of the illness which 
resulted in his regretted death 

Wk regret to announce the following deaths 
Prof Thomas W Cave, vioo principal of the South 
Eastern Agricultural College, Wye, and for twenty 
seven \ears head of the Vetermary Department of 
the ( ollege, on April 25, aged seventy years 

Mr A H Chcatle, C B F , the distinguished aural 
surgeon, who presented to the Royal College of 
Surgeons his valuublo collection of preparations illus 
trating tho anatomv of tho mastoid region, on May 
11, aged sixty two years 

Prof Peter Gillespie, professor of civil engineering, 
l T ni versify of Toronto at fifty six years of age 
C'ommendatore Rodolfo Lantiani, K( VO, Sena 
tor of the Kingdom of Italy and formerly professor 
of Roman topography in the University of Romo, 
on May 21, aged eighty three years 

Dr James Moir, a past president of the Chemical, 
Metallurgical and Mining Sooiety of South Africa and 
of the Chemical Section of the South African Associa 
tion for tho Advancement of Scient e, on Mar 31 
Mr O A Reade, pharmaceutical c hennst, president 
of tho Lowestoft and District I itorary and Sciontiho 
Association, and author of a flora of the Bermudas, 
on April 14 


Newi and Views 


Thf King’s Birthday honours list includes the 
names of the following scientific workeis and others 
associated with scientific activities Baron Sir 
Edward Allen Brotherton, chemical manufacturer 
Privy Councillor Lord Dawson of Penn, Physician 
in Ordinary to the King Baronets Sir E F 
Buzzard, Physician Extraordinary to the King , 
Sir Hugh Mallinson Rigby, Sergeant Surgeon to the 
King Knights Prof H C H Carpenter, professor 
of metallurgy in the Royal School of Mines, Imperial 
College of Science and Technology , Mr J J Ralph 
Jackson, Chief Veterinary Officer, Ministry of Agn 
culture and Fisheries , Mr W S Jarratt, Comp 
troller General of the Patent Office , Prof W C 
MacKenzie, Director, and professor of comparative 
anatomy, National Museum of Australian Zoology , 
Dr Peter Chalmers Mitchell, Secretary of the Zoo 
logical Society of London , Prof C V Raman, Palit 
professor of physics in the University of Calcutta , 
Brigadier E A Tandy, Surveyor General of India 
(retired), Dr R S Woods, Honorary Physician and 
Honorary Surgeon, London Hospital KGB Sir 
F S Hewett, Surgeon Apotheoary to the King 
C B Major General H P W Barrow, Director of 
Hygiene, War Office C S I Mr James Herman 
Field, late Director General of Observatories, India 
OC M O Sir John Cadman, emeritus professor of 
mining, University of Birmingham C M 0 Dr 
L Cockayne, in respect of honorary scientific services 
to the Government of the Dominion of New Zealand , 
Mr O F H Atkey, Director of the Sudan Medical 
Service G C V 0 Sir Humphry Rolleston, Phy 
sioian-in-Ordinary to the King C V 0 Dr L E H 
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Whitby, bacteriologist M V 0 Prof E C Dodds, 
professor of bio chemistry at Middlesex Hospital 
C l SO Mr W A Baker, lately Surveyor General, 
Jamaica , Mr J F Halpin, Superintending Chemist, 
Government Chemist’s Department 0 B R Prof 
Dame Helen Gwynne Vaughan, professor of botany 
in the University of London , Sir Arthur McDougall 
Duckham, Director General of Aircraft Production 
K B K Major General T H Symons, Honorary 
Surgeon to the King, Director General, Indian 
Medical Servico C B E Mr P N H Jones, 
Director of Public Works, Bermuda , Lieut Col 
F J McCall, Director of Vetermary Services, Tangan 
yika Territory , Capt R S Rattray, for services as 
Government Anthropologist in the Gold Coast and to 
aviation in West Africa , Col A H Safford, Assistant 
Director of Medical Services, Baluchistan District, 
India , Mr Nicholas White, Chief Engineer, and 
Secretary to the Government of the Punjab, Irrigation 
Branch O B E Mr H Brown, Principal Officer, 
Plant and Animal Products Department, Imperial 
Institute , Major D G Cheyne, Deputy Assistant 
Director of Hygiene, China Command , Dr F Dixey, 
Director of the Geological Survey, Nyasaland Pro- 
tectorate , Major J N Duggan, professor of oph- 
thalmic medicine and surgery, Grant Medical College, 
Bombay , Mr J C F Fryer, Director, Ministry of 
Agn culture and Fishenes Pathological Laboratory, 
Harpenden , Lieut Col F J M Stratton, professor of 
astrophysics in the University of Cambndge, Mr G 
Stuart, Assistant Director, Labora tones, Department 
of Health, Palestine M BE Mr E W Davy, Assist 
ant Director of Agn culture, Nyasaland Protectorate 
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The Lords Commissioners of H M Treasury have 
appointed a oommittee to inquire into matters affect 
ing the functions and staff of certain Hesearth and 
Experimental Establishments of Government Depart 
inents, with the following terms of reference To 
examine the functions and organisation of the under 
mentioned Establishments in the Government Service 
and to report on the method of recruitment and con 
ditions of Horvico of the civilian scientific and technical 
officers emplov eel therein (a) The Research and 
Experimental Establishments tindei the Adrriiraltv, 
War Office Air Ministry , and Depaitment of bciontific 
and Industrial Rcsoaicli (b) the Depaitment of the 
Government Chemist and the Establishments undei 
the Admiralty and \\ ai Office concerned with themic al 
analyses , and (c) the Meteorological Office 

The chamnan of the committee is Piof H 0 TT 
Carpenter, professoi of metallurgy, Roval School of 
Mines, and the rnemliers are Sir W J T arke, the 
direotor of the National Federation of Iron and Stet 1 
Manufacturers , Sir Robert Robertson, gov eminent 
chemist Mr I M Morns, the assistant secretary at 
the Treasury m charge of staff questions affecting the 
Defence Departments Mr R I G C Paterson, 
one of the directors of finance at the Wai Office 
Dr F F Smith, three tor of sc icntific re search, 
Admiralty , Mr H T lizard sec retary of the Depai t 
ment of Scientifk and Industrial Research , and 
Mr H F 11 imperil, director of scientific, research, 
Air Ministry Tho secretary is Mr H Brittain, a 
principal at the Ireasury 

As was indicated in our leading aiticle of May 11, 
the impending appointment of an inquiry into the 
organisation and lay out of the reseat oh and expen 
mental branches of the Civil Servioe was used in 
April last by the representatives of the Government 
on tho National Whitley Council for the Civil Service 
as a reason for refusing a Tomt Committee which the 
Staff Side at the instance of tho Institution of Pro 
fessional Civil Servants, had proposed It was under 
stood that the official committee then foreshadowed 
would cover the whole of the research and expenmen 
tal activities of government departments and would 
deal mainly, if not exclusively, with the widest 
questions of structure and organisation Under 
the terms of reference now announced, however, the 
committee's sphere of aotion does not include the 
Museums, the Observatones, or the Reseal ch Services 
of the Ministry of Agnculturo and Fishenes, and its 
authonty to deal with matters of high policy is 
apparently oonfined to examination We are also 
a little mystified by the relationship of this new 
committee to the Research Co ordination Sub 
Committee of the Committee of Civil Research which 
was appointed in 1920 under the chairmanship of 
Mr W G A Ormsby Gore, and whioh presumably 
is continuing to funotion, smoe the report which it 
issued last year was purely descriptive m character 
We understand that the Institution of Professional 
Civil Servants, which represents the staffs to be con 
sidered by the committee of inquiry, has been invited 
to submit evndenoe, but has not yet decided its polioy 
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Edijard Sui ss the most illustrious member of the 
great school of geology in Vienna, was bom m London 
on Aug SO, 1831, and tho Geological Society has 
placed a memorial tablet on the house, 4 Duncan 
Teriaee Islington Tho tablet was unveiled on 
May 28 by Ins Exci llency the Austrian Minister, 
Baron G Frankenstein I he president of the Geo 
logical Society, Pi of J W Gregoiy, remarked that 
Suess cami ot a family that was settled in South 
Saxony by 1V24 His father was destined for the 
Ghunli in which many of his ancestors had served , 
blit he enteitd tin wool business and lived fora time 
in London Hi removed to Vienna, where Fduard 
Suess giaduated at the Umveisity seived cm the 
staff of the Royal Museum and was appointed 
piofesHoi at the University in 1857 Sin ss applied 
his goolognal knowledge to the prevision of a better 
watei supply foi Vienna and thereby effected a great 
improvement in the health of tho city, winch became 
a pioneoi in the improvement of municipal water 
supplies Suess’s wmld wide scientific reputation 
depends on lus contiibutions to geology anil physical 
gcogiaphy His views wore most fully published in 
his ‘ Face of the Furtli ” , they were so onginal and 
unoithodox that lie was ten n while regaided as a 
visionary, and lus writings s< t usido as ' geo poesv ’ 

Suess s main principles have been generally 
accepted and have had a fundamental influence on 
modem ideas of the internal stiucture of tho earth 
and its geographical evolution Befoic his work it 
was genoially behoved that changes in the distribution 
of the sea and land wore due to irregulai lex al nscilla 
tions of tho crust Suess hold that they vv< re mainly 
regular and woild wide in range, and due to changes 
in the form of tho earth that cause a gi neial advance 
of the sea at one time and retreat at anothei Ihe 
origin of mountain chains he attributes! to the crust 
being folded bv pressure in one direction forming 
waves whic h advance until they uro stopped by older 
rigid masses of land, as waves of tho sea are kept 
back by the projecting forelands along a coast ,Suess 
ranks as the greatest original force m the geological 
philosophy of his time, as well as being ic markable, 
for his influence as a far seeing educationist und 
municipal reformer, statesman, and economist The 
Austrian Minister expressed his pleasure at this 
recognition of tho work of the great Viennese geologist 
The Rt Hon fur Maurice de Bunsen, on behalf of the 
Royal Geographical Society, expressed appreciation 
of Suess’s work Dr F A Bather, representing the 
Royal Society, referred to the scientific imagination 
with which Suess handled his material Alderman 
Harper, the Mayor of Islington, promised that tho 
local authonties would see to the safety of this 
memorial to one of the illustrious sons of Islington 
Sir Arthur Smith Woodward and Prof W J Sol las, 
in moving a vote of thanks to the Austrian Minister, 
referred to Suess’s nobility of character and literary 
distinction 

A particulars interesting account is given in the 
Engineer of May 31, of the replica of the famous 
locomotive Rocket, which won the competition at 
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Rainhill on the Liverpool and Manchester Railway 
m Octobor 1829, and at the same time established 
once and for all the suitability of the steam loco 
motive for railway work The original Rocket, or 
what remains of it, stands m the Science Museum, 
South Kensington, but the replica has been made for 
Mr Henry Ford for his museum at Detroit The task 
of building the new Rocket was given to Messrs 
Robert Stephenson & Co , Ltd , Darlington, the 
successors of the old Stephenson firm at Newcastle, 
and immense pains have bt on taken to follow as 
olosely as possible the onginal plans As is well 
known, tho original Rocket was altered very consider 
ably and to day many parts are missing The dosign 
of tho fire box — one of its most important features — 
has long been a matter for inquiry and discussion 
but apparently the expoits are now fairly well agreed 
as to the details, and in the replica Mr Ford possesses 
what is undoubtedly the most complete piece of 
engine reconstruction ever earned out 1 hough there 
are various memouals to George and Robert Stephen 
son and to Henry Booth, who were jomtlj lesponsible 
foi tho building of tho Rocket, on June 8 we shall 
possess another memorial to George Stephenson, for 
on that day the Lord Mayor of Newcastle upon Tyne 
will unveil a tablet on tho cottago at Wylam, North 
umberland, where he was born Ihe tablet lias been 
erected through tho joint efforts of the North Fast 
Coast Institution of Engineers and Shipbuilder* and 
the Institution of Mechanical Engineers 
Mr E B Ford, of the Depaitment of Zoology, 
University of Oxfonl, delivered a lecture before tho 
Eugenics Society m tho rooms of tho Royal Society 
on May 29, on “ Recent Work on tho Physiology of 
Genetics and its Bearing on Human Pioblems” 
Mr Ford stated that the physiology of genetics hew 
only been studied in comparatively recent years 
Indeed, it could scarcely have been investigated until 
a considerable body of evidence respecting tho 
mechanism of inheritance had been built up Such 
evidence has now been obtained, and has resulted 
in an accurate knowledge of the behaviour of genetio 
factors and of the characters for which they are 
responsible, but the developmental processes by which 
these characters are produced arc still for the most 
part obscure Prof R Goldschmidt in Germany has, 
however, thrown some bght on this part of the 
problem He was led to postulate factors controlling 
the rate of production of sex differentiating substanoes 
in his work on sex determination, and later in other 
characters, in moths However, these are animals 
which differentiateby means of suddenmetamorphoses 
For this reason they are unsuitable for an investigation 
of developmental processes This difficulty has to 
some extent been overcome m Great Britain by the 
study of a Crustacean which grows and develops 
throughout life By this means it has been possible 
to examine in detail a number of factors affecting the 
rate and time of onset of processes in the body, and 
their interaction with eaoh other and with the en- 
vironment It is probable that factors of this type 
are of great importance in the mammals In man 
should be of particular mtereet, since so many 
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of the differences which separate the human species 
from the apes are quahtative, and depend upon rates 
of development and the time at which certain pro- 
cesses begin We have here an mdioation of how such 
differences are inherited and controlled 

The Zoological Socioty of Scotland has entered 
upon a new and important stage of its steady develop 
ment The large area of ground, formerly a golf 
course, which rises to the ndge of Corstorphme Hill, 
has been taken over, a road has been made traversing 
the now ground, large grass paddocks have been 
partitioned off, and a series of enclosures in the live 
rock has been created for beasts of prey at a oost of 
some £3600 Great improvements also contmuo to 
be made, we learn from the sixtoonth Annual Report, 
in the older part of tho Park Unsightly cages have 
boon replaced by rock dens, and an extensive monkey 
house, designed on modern linos and now in course 
of erection, promises to bo as successful as the recently 
built houses lor tropical buds and reptiles The 
application of a device for tho circulation and filtra 
tion of water haa enabled the director secretary to 
add a number of salt water tanks to the Aquarium, 
much to its gain m attractiveness, and at a oost very 
much less than that of the original proposal for 
storage tanks During tho year 86,000 visitor* 
entered the Park, and the accounts show a rooord 
surplus on the year of more than £4700 

The teaching of Nature study in schools lias beon 
a problom bristling with difficulties, and to these 
difficulties is largely due the predominant place in 
school teaching taken by the more oonorete scienoea 
of chemistry and physics Part of the trouble is due 
to tho impossibility of finding toaohers with the 
neoessary outlook and training, and this, we are 
inclined to think, may be traced to the tendenoy of 
the training colleges to model the biological syllabus 
too closely upon the botanical and zoological courses 
in tho Universities That is to say, too much stress 
has boon laid upon the structure and systematios of 
plants and animals and too little upon life activities 
Tt is, therefore, with unusual pleasure that we weloome 
a course of Nature study, which m tho hands of an 
intelligent and sympathetic teacher should bring to 
the class room the real feeling of the progression of 
living things The course is outlined week by week 
in The Schoolmistress, under the title “ In England — 
Now ' ’ by Mrs Manbel Edwin, the daughter of 
Prof J Arthur Thomson The general scheme of 
the senes is to follow natural history the year round 
in Britain, and this is accomplished by striking m the 
first week of eaoh month the keynote of the month, 
and m the succeeding weeks, by analysing the month’s 
activities m greater detail The treatment exhibita 
insight and imagination, and the wall diagram, on 
which pictures of the creatures and plants referred to 
may be hung in their appropnate environment month 
by month, strikes a practical note which must appeal 
to teacher and pupil alike 

Thu fifth meeting of the Wool Breeding Council, 
appointed jointly by the Secretary of State for 
Scotland and the Minister of Agriculture and Fisheries 
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to advise the Departments of Agriculture for England 
and Wales and Scotland on questions relating to the 
improvement and utilisation of wool grown in C.ioat 
Britain, was held at the Animal Breeding Researr h 
Department Uiuvermtv of Fdinburgh, on Mav 21 
Sir Robert Greig, chairman of the Council, presided 
Short statements on research work in progress were 
submitted to the Council In co operation with the 
University College of North Wales, Bangor, largo scale 
breeding experiments have been condor ted in order to 
determine the mode of inheritance of the birth coat 
of lambs and the relatiouslup lietween the type of 
birth coat and kemp in the subsequent fleer e At tho 
Animal Breeding Researr h Departmr nt, University of 
Edinburgh, the work includes a critical repetition of 
the grafting experiments earned out by Di Voronoff 
a study of the r61e of the pituitary gland in producing 
early maturity, and an investigation into the possi 
bihty of seruring tho moulting of kemp by the use of 
thyroxin 

Dr E N da C Andrade described “'l ho Ail 
Pump Pust and Piesent ” in a discourse delivered 
by him at The Royal Institution on May 31 The 
obtaining of a vacuum is an essontial step in the 
majority of modern physical experiments, and in 
many of the products of tho modem electrical industry, 
such as the electnc lamp, the thermionic valve, and 
the \ rav tube With modem methods a pressure of 
a ten thousand millionth of an atmosphere can be 
attained, which means only a few hundred million 
molecules per cubic centimetre During the past 
sixteen years new principles of obtaining high vacua 
have been applied which have proved of the utmost 
nnpoitance for tho laboratory and eleotnoal work 
shop At very low pressure the free path between the 
collision which a molecule makes with others is long, 
and the new pumps do not come into action until this 
state has been reached, and so work in conjunction 
with a preliminary pump which reducos the pressure 
sufficiently In one tyjie a cylinder provided with 
special grooves rotates very rapidly, and actually 
throws the molecules forward as sparks are thrown by 
a grindstone this type of pump is usually called a 
moleoular pump, and is very efficient, but demands 
great care in construction In another type, which 
might with equal justue be called a molecular pump, 
since it is based on a consideration of molecular 
properties, a jet of vapour entrains the molecules 
which diffuse into it, and the pump is therefore often 
called a diffusion pump The vapour itself has to bo 
condensed, so the pumps are also called condensation 
pumps Hitherto mercury vapour has generally been 
used for these pumps, on account of the non volatile 
nature of the liquid at ordinary temperatures, but 
within the last year oils have been produced winch 
can take its place, and within the last month or two 
another liquid still has been utilised 

The first David Ferner lecture of the Royal Sooiety 
Will be deli vered on J une 20 bv Sir Charles Sherrington , 
upon the subject of “ Some Functional Problems 
attaching to Convergence ” 
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Dr H 8 H Warp i aw , of tho Dopaitment of 
Physiology of the Lmvcrsity of bydnoy, has been 
elected president of the Linnoan Society of New South 
V\ ales for tho current session 

Prof Raymond A Dart piofcssoi of anatomy in 
the Univorsity of the Witwatersiand, Johannesburg, 
has been elected a corresponding member of the 
Italian Society of Anthropology , Ethnology, and 
Comjiaiative Psychology Ihe soLietv was founded 
in 1871 anil the nurnbci of cm responding members is 
limited to ninety 

hiiRTHER information is now available with regard 
to tho largo oaithquake which was recorded at Kew 
Observatory andothorscismological stations onMay 26 
In a message wln< h was broadcast on May 27, in i ode, 
from Ailington the United States ( oast and Geodetic 
Survoy gives the position of the epicentre aH in 
Lat 56° N Long 137° W , that is under the Pacific 
Ocean, about 100 miles from Sitka, Alaska The 
time was 22 hr 40 inin G M 1 , which is 14 hr 40 min 
Pacific Coast time 

By kind permission of the director of tho Rothamsted 
Fxperimontal Station, Harpenden a summer mooting 
of tho Royal Meteorologu al So< i< ty will bo held there 
on Wednesday afternoon, June 12 Fellow w will make 
a general tour of mspoction of the \ arious departments, 
and will visit the classical hold plots and the meteoro 
logical Htation, whore a number of re< aiding mstru 
incuts are maintained 

At the general meeting of the Imperial Academy 
of Japan, held on April 12, Sir Alfred Fwing was 
eloctod a foreign member The president, m an 
nouncing this election, stated that the Academy 
most highly appreciated Sir Alfred’s numerous and 
important contributions to st u nee and gratefully 
remembered his untiling efforts m promoting in Japan 
tho spirit of studying silence for its own sake when 
scientific study was just h* ginning to hi pm sued in 
that country half a century ago 

The New York i orrespondent of the 'J t mm an 
nounces that Prof Henry Pmrhold Osboine president 
of the American Museum of Natural History has 
secured from the Muller heirs in Sao Paulo Rrazil, 
the originals of an entire seurs of letteis from ( hnrles 
Darwin to tho great German natinalist, Dr 1* ntz 
Muller, with tho view of sending them to be added 
t-o the memorial collection at Down, House 

Applu vtions are invited for tho following appoint 
ments, on or before tho dates mentioned A science 
teacher for day and evemng woik at tho Walker 
Technical College, Wellington Shropshire — The 
Principal, W alker Technical College, Hartshill, 
Wellington Shropshire (Juno 11) A lecturer in 
engineering at the Wigan and District Mining 
and Technical College — -The Principal, Mining and 
Technical College, Wigan (June 12) A full time 
assistant lecturer in pharma' cut ical subjects, and a 
full time lecturer in electrical engineering at tho 
Leicester College of Technology — Tho Registrar, 
College of Technology, Leicester (June 19) An 
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adviser in agricultural chemistry m the University of 
Manchester — The Registrar, The University, Man 
cheater (Juno 20) A lecturei in physics in the Univoi 
sity of Durham (Durham Division)— The Head of the 
Department of St lence. University of Durham, South 
Road, Durham (June 22) A lecturer in mechanical 
engineering at Armstrong College — The Registrar, 
Armstrong College, Newcastle upon Tyne (June 22) 
An assistant inspector undoi the Ministry of Agrieul 
tore and hishones foi work in connexion with agri 
cultural and hoituulturnl education and research — 
lhe [secretary, Ministry of Agriculture and fisheries, 
10 Whitehall Place MV1 (Juno 24) Two assistant 
superintendents under the (ieological Suivey of Tndia 
— 1 lie Secretary to the High Commissioner for India 
( ieneral Department, 42 Grosvonor Gardens, HW1 
(Juno 24) A director of the Bureau of Economic 
Keseaich of the Commonwealth of Australia — The 
Oflmal Societal v, Commonwealth of Australia, Aus 
tralia House, Stiand WU2(Julyl) A piofessor of 
Indian history and archaeology m tho University of 
Madras — Tho Registrar, University of Madras, 
Tnplioaue P O Madras (August 10) Aninstiuctonn 
f ngiavmg and etching and an mstiuctor in decorative 
composition and design in the new Highoi School ot 
line Aits Cftim — The Mmmtiy of Education Cano 


(Sept 30) A chemist under the Air Ministry, Kid 
brooke, with up to date knowledge of analytical 
methods, organic and inorganic chemistry, with 
specialised knowledge of one of the following subjects 
(«) metallurgy , (6) jietroleum technology , (c) non 
metallic aeronautical materials, 1 1 lubricating oils, 
elopes, paints, etc , (d) textiles , also a chemist with 
analytical experience m organic and inorganic work, 
and, if possible, specialised knowledge of metallurgical 
ohomistry or petroleum technology — The Secrotaiy 
(I G ), Air Ministry, WC2 A supeivisor for the 
seientifii instrument testing department of W G 
Pyo and Co- W G Pye and Co, Granta Works, 
C'ambiidge A laboratory stewanl for the bio 
chemical laboiatory of Univtrsity College London — 
Tho [secretary University College Gower Street, 
WC1 A plant physiologist at the Welsh Plant 
Bleeding Station, Aberystwyth — I he Secretary, 
Welsh Plant Breeding Station, Agricultuial Build 
mgs Abeiystwyth A laboratory assistant for tho 
Health Department of the Government of Iraq — Tho 
Crown Agents for tho Colonies, 4 Millbank S W 1 
(quoting M/1640) A junior assistant at tho Fxpeu 
mental Station, Porton — Tho Chief Superintendent, 
Chemical Warfare Resoaich Department, War Office, 
14 Grosvi noi Gardens, SW1 


Our Astronomical Column 


Mattfr in Jntfrsteit ar Sfacf -The existence 
of interstellar calcium, ns evidenced by the detached 
[H] and [K] lines in stellar six ctra, has for some time 
engagod the attention of Di O Struve (see for 
oxample, Natcrf vol 122, p 262) His latest 
researches, made m collaboration with Pro! B P 
Gerasimovif, and described in the 4«trophyncal 
Journal, vol (59, p 7, dt al with the physic al pioperties 
of calcium and other ele monts in interstellar regions 
Eddington’s hypothesis of an intei stellar substratum 
embodying the whole galactic system is regarded as 
the most satisfactory hypothesis at present, anil the 
one most in accordance with both observational 
data and theorotu al considerations This substratum 
consists of main' elements in various states of lonisa 
tion, with an average density of the order of 10 *• 
Tho observed intensities of detached Ca + lines show 
a definite distance effect such as would be expected 
from a uniform distribution of Ca + with a density of 
about 2 tl x 10 31 The substratum of interstellar 
matter appears to share the rotational motion of the 
stars round a distant central inass in galactio longitude 
325° 

The Sunspot Cycle and the Corona — It is 
about half a oentury smee it was first noticed that 
the form of the corona varies with the progress of the 
sunspot cycle Our knowledge on the subject has 
become more definite from the aid afforded by the 
long series of coronal photographs that is now avail 
able Recently, studies on the subject have been 
made by Profs H Ludendorff and S A Mitchell 
The latter contributes an artiole to Popular Astronomy 
for April, which discusses and amplifies Ludendorff’s 
conclusions The elhpticity of the corona near the 
sun’s limb is denoted by a, that at a distance of one 
radius from the limb by o + 6, a vanes very httle 
with the sunspot cycle, its mean value being 0 04 , 
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b is Aero at maximum sunspot activity and about 
0 26 near minimum activity it appears, howover, to 
reach its maximum a year or two before sunspot 
minimum Mitchell notes that the coronal speotrum 
appears also to change its type thus the line at 
*6174 in the red, which is not often observed, was 
well seen both m 1914 and in 1926 these being at the 
same phase of tho cycle It is suggested that tho 
W olf numbers are a better guide to the type of corona 
than the phase of tho sunsjiot cyclo , it is also noted 
that the corona of 1918 was abnormal , it occurred 
a year after sunspot maximum, and had most of 
the featuies of maximum type, but there were also 
the strong polar brushes associated with minimum 
type 

Occlltations of Stars by Venus — Acta Astro 
nomica, aeries A, vol 2, contains a discuasion by J 
Witkowski of the occultations of throe stars by Vonus 
That of the star BD - 0° 2564, mag 7, was observed 
at 1 eramo on Nov 9, 1895 This had not been 
predicted, and was observed by chance Prof T 
Banachiewicz predicted that of the 4th magnitude 
star ti Gommorum on July 26, 1910 , it was observed 
at seven observatories Dr L J Comne predicted 
that of BD + 18° 1499, mag 7 4, on Aug 22, 1924 
Both phases were observed at Neu Babelsberg, and 
the reappearance at Bergedorf 

From discussion of these phenomena Mr Witkowski 
finds a correction of - 0 68' A 0 23' to Hartwig’s 
value of the diameter at distance 1, which is 17 662' 
This is in fair accord with Auwers’s value 16 820' 
derived from the transits of Venus in 1874 and 1882 
He finds corrections to the Nautical Almanac positions 
of Venus which agree fairly well with those found 
with the Greenwich Transit Circle The observations 
lead him to suspect some refraction of the stars due 
to the atmosphere of Venus 
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Research Items 


Secret Societies and thf Bull roarer — Mi 
Edwin M Loeb, in a study of tribal initiation and 
secret societies ( University of California Publications 
tn American Archaeology and Ethnology, vo) 25, No 3) 
makes a woild wide survey of tho evideneo and 
reviews the thoones of previous writers on these 
features of social organisation Tho tribal initiations 
fall into two t lasses, those which aie exoteric, that is, 
those to which all members of tho tribe are subject 
but m which no attempt is made to preservo secrecy 
as to details, and the esoteric of which the detailed 
rites are kept socret It is out of these latter that 
the secret so< letv grows, the distinctive feature being 
that they are exclusive Secret societies are not as 
m the opinion of ceitain writers to bo connected with 
the matriari hate, and though totemism and the Hih 
system attach themselves to se< ret societies ill certain 
areas, tubal customs and w cret societies belong to an 
older stage of social oiganisation than either It is 
noted that while hoys’ initiations are tribal, that ot 
girls is a family matter Both boys and girls’ 
initiations aie common among backwanl peoples 
They occur among Negioids and Australians and 
regionally in the New World, but aie lacking among 
other Mongoloids, and also among Caucasians with 
tho doubtful exception of the mystenos ’ of am lent 
Clreeco Iiom the distnbution it is infeiit d that these 
traits are of aichaic possibly pain olithic, ongm, and 
not a matter of leient diffusion Ah regards the 
bull roaior, cailier thoones are to bo icgaided as 
untenable It would be possible to tegard it as of 
independi nt origin in different regions only if attention 
were confined to its use as a tov or for purposes ot 
magic In connexion with initiation and seciet 
societies, it is always associated with a fonn of tubal 
maikmg, a death and losuneition ceremony, and an 
impersonation of ghosts and spoils It is tabooed 
to womon and is invariably represented as the voice 
of spirits , but when found outside tho area of 
initiation idea and secrot societies it is neithei \s 
there is no psychological punciple whiih debars 
women from the sight of the mstiument in Oceania, 
Africa, and the Now World, it cannot be regarded as 
due to an independent origin and it must bo mfeued 
that it has been diffused from a common centre 

Antagonism between Tuberculosis and Cancfr 
— From a statistical survey of the incident e of cancer 
(carcinoma and sarcoma) among tuberculous and 
non tuberoulous individuals, Prof Raymond Pearl 
concludes that there is a marked and definite mcom 
patibihty or antagonism between tho two diseases 
(Amer Jour of Hyg , 9, 97 , 1929) Active tuber 
oulous lesions were found at autopsy in only fl 6 per 
cent of 816 persons having malignant growths, and 
in 16 3 per cent of 816 persons without malignant 
tumours, but of the same race, sex, and age as the 
former group In 886 persons of both sexes and 
raoes compared, who were the subjects of active 
tuberculous lesions, there were butd 1 cases of malig 
nant tumours, or 1 2 per cent of the total number, 
but in a similar group of 886 persons with no recorded 
tuberoulous lesions there were 82 cases of malignant 
tumours, or 9 3 per oent It is only when active tuber 
oulous lesions are present that the antagonism seems 
to exist, for healed tuberoulous lesions occurred with 
equal frequency in the malignancy and oontrol groups 

Breeding and Migrations or the Elephant 
Seal — The two species of seals which we have had 
opportunities of studying in British waters have dis 
tract but well defined and compact breeding periods 
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It is curious that tho ek pliant seal ( Macrorhmua 
leoninus ) should have so diffuse a bleeding period, but 
tho evidences collci toil bv M L McLennan Davidson 
leave tho mattei in no doubt ( Proc Calif Acad Sci 
vol 18, April 1929) On Juan Itmandci young seals 
have been found from Tune 10 to Sept 19 , on 
( . imdnloujM" Tslaiul on Ort 9 Mar 5 anil May 8, 
and on the Lower ( alifornian Islands from Nov 1 to 
bob 1 That is to say young of tho ek pliant seal 
have been found in practically every month of tht 
yoai although a ccitam allowance must be made foi 
tho fait that the young seals n corded were not m 
eveiv case mw bom Rothschild considered that a 
regulai migration of the adult seals took place to the 
Chilian coast and tho islands mm (Tuan I> ei nundi 7 
etc ), but various faits suggi st that such a migration 
is improbably I lepbant Heals have been found in 
tho Yntaietic pack tee in Januaiv, pointing to a 
mov i ment avvav from.iathei than ncioss, the equator 
itnel the evidence of a prolonged bin ding season as 
well as the piesi nee of a considerable heiel of ek phant 
seals in Noith Ami man wateis during all seasons 
also till against the possibility ot a migration to Juan 
b ei nanelcz 

Thf Fukuilan Stari in< in North Amh.uk v- 
be veral attempts weio maik to < stablish the I< uiopenn 
stalling in the United States In foil a successlul 
mtiodiufion was made in 1800 at New Yoik ( ity 
By 1890 it had become fiitnly established in this aieu 
and since that time its spuad has b<< n so rapid and 
its hold upon tho count iv so s<< uic that it must now 
ho rogaided as a naturalised member of the Noith 
Amcncan fauna YVithm twenty ycais it had bei omn 
one of the most abuiidaut buds m tho rigum about 
Now Yoik City and of local oceumnci fioin Maine 
to Maiyland In another dim n years it had on mini 
in oveiy State fiorn tho Atlanta to the Mississippi 
and from tho Ottawa and ht lawn nee Riveis m 
Canada to the (lulf of Mexico, with outlying molds 
in Nova Scotia, Iowa Missoni i, Kansas and I c\as 
The conquest has been \itwod yvith some icmfeui 
It can scaicely ho doubted that su gnat numbers 
of a newcomer must affect adveisely the minibus 
of native birds and it tends to cluve some away fiom 
tho vicinity of houses by ousting them from nesting 
sites On tho whole tho stalling s fc c ding habits nio 
probably beneficial but the groatest dangu anses 
fiom its custom of gathenng in tnoimous flocks aftu 
the brooding season, so that barm is caused by oy ei 
concentration in nop aieas oi fiom the insanitary 
habits of the birds (May Thachc r Cooke, in U S Dept 
Ayr Circular, No 40) These me romplumts which 
have been proved against tho birds in Cheat Bntain 

Mat aria Mosquitoes ot South Africa — In 
Publications of the South Afiuan Institute for 
Medical Research vol 4 1929 pp 83 170, Messrs 
Alexander Ingram and Botha cle Meillon ccmtnbute 
the second part of a “Mosquito Survey of certain 
Parts of South Africa with Special Reference to the 
Oftmers of Malaria and their Control ” It deals w ith 
survey work carrieel out in the eastern and northern 
Transvaal during a portion of the malanal season, 
which is considered to last from January to May 
The two recognised carriers of malaria in South Africa 
— A nopheles funeslus and A gambue — differ essent rail v 
in their brooding habitB A funeslus prefers the edges 
of slowly running streams, which are in deep shadow, 
for oviposition, while A gambles resorts to shallow 
pools or puddles exposed to sunlight A gambue 
shows a decided seasonal prevalence, whereas 4 
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funeslus does not appear to exhibit this foature It 
is because A gambtce is much the more numerous of 
the two species during the malana season that the 
authors regard it as the main malaria earner They 
consider that concentration upon the reduction in 
numbers of this insect is more likely to bnng about 
a diminution of malana than an indiscnminate attempt 
against Anophelines in general The paper includes 
detailed descriptions of the larva? and pupa? of certain 
South African mosquitoes not hitherto described, and 
those desenptions are accompanied by 28 illustrations 

Luminous Squids — M Ishikawa (Proc Imp Acad 
Sci .Tokyo, January 1929) dosenbos Abraluijaponica,e, 
new species of luminous squid from the Sea of Japan 
The total length of the squid is 116 mm Numerous 
minute luminous organs, os dark bluish dots with a 
paler opaque lens m the centre, are distributed over 
the ventral surface of the mantle, head, funnel, and 
the ventral and third arms On the ventral periphery 
of the eye are live circular luminous organs, brownish 
orange in colour, visible through the outer integument 
which covers the eye T Kishitani (Proc Imp Acad 
iSci .Tokyo, December 1928)givesa preliminary account 
of the pair of luminous organs of Lolxgo edulis, which 
are sunk in tho ink sac, one on each side of the rectum 
The author has found a coccobacillus in the tubules 
of the gland tissue which forms the luminous pait of 
tho organ, and rocords the cultural characters of the 
organism and its action on sugars 

Rust Resistance or Wheat — The resistance of 
wheat to leaf rust, Puccmia triticina, has generally 
been regarded as a definite, heritable, and relatively 
stablo character However, several workers have 
recently demonstrated that differences m external 
conditions, such as tho variation between growth in 
the field and in the greenhouse, may have an important 
bearing on the crop’s resistance to this disease C O 
Johnston and L E Melohers have now shown (Journal 
of Agricultural Research, 88, p 147) that under 
greenhouse conditions the age of the wheat plant is 
frequently an all important factor in determining 
whether or not infection shall occur A number of 
different wheat varieties were tested by inoculations 
with rust at three distinct stages of growth, after one 
month, as the period of winter dormancy was just 
ended and also when the head had fully emerged 
Whereas some varieties changed but little in their 
reaction to the disoase, remaining susceptible or 
resistant throughout their growth period, others 
showed a definite alteration in their reaction according 
to their age Resistance, however, invariably in 
creased towards heading time From the plant 
breed? r’s point of view, this affords a ready means of 
testing new varieties, since if resistant in the seedling 
condition, resistance is assured at all later stages of 
growth Thus new hybrids which appear promising 
Dut aro really worthless on account of their sub 
ceptibility to rust may be discarded by means of this 
simple test before time has been wasted upon them 
Wheats showing an increase in resistance with age 
also showod a variation in the degree of susceptibility 
of their leaves The higher the leaf on the stem the 
greater its resistance to rust, from which the authors 
suggest that the change in the plant’s reaction to the 
disease is probably correlated with some chemical or 
physiological change in the leaf 

Green Aloac or the Sea or Japan — The Pacific 
Scientific Fishery Research Station m Vladivostok 
just published in its Bulletins (vol 2, part 2, 1928) a 
paper by E S Sinova on the Chlorophyoe® of the 
Sea of Japan The work is based on numerous ool 
lections made by many Russian expeditions smoe 
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1870 and preserved in the Botanical Gardens and the 
University of Petrograd as well as on the personal 
observations by the author in 1926 The sea bottom 
is mainly rocky, and the rocks are covered by a con 
tmuou8 carjiet of seaweeds The salinity of the water 
near the mouth of rivers is 32 33 per millo, and the 
principal genera of alg® present there are Scytosiphon, 
Punctarta, Ulva, and Laurencia All the rocky grounds 
in the northern part of the Bay of Peter the Great are 
overgrown by the ‘ sea cabbage ’, Laminaria japonica, 
which reaches gigantio dimensions and covers very 
large areas of the bottom This seaweed forms a basis 
of a very important industry, since more than 15 
million pounds of the dry weed are exported annually 
to China for food and for technical purposes Sar 
gassum and Cystophyllum ocoupy large stretches of the 
bottom, while Zostera japonica, Z marina, and Z 
pacifica form such dense colonies that navigation is 
made difficult in places Three new forms of Laminaria 
japonica are described and Ceramium subverticillatum 
(Grim ) Web , described from New Caledonia, is 
recorded for the Sea of Japan for the first time A 
parasitic seaweed, Streblonema (Ectocarpus) parasiticus 
(Sauv ), occurs abundantly on Ceramium cubrum 
(Huds ) Ag , Oracilana confervoides (L ) Grev , and on 
Camphcelophora hypneovles J G Ag 

Data on Terrestrial Maonetism — The March 
issue of Terrestrial Magnetism contains a wide variety 
of articles on theoretical and observational aspects of 
the subject , the diamagnetic theory of the daily 
magnetic variation is discussed by its author, Ross 
Gunn, and by 8 Chapman, and the density and other 
conditions in the outer atmosphere aro described in 
an interesting speculative paper by H B Maris 
Hafsted and Tuve report observations, by means of 
wireless echoes, of abnormal changes of height of 
the reflecting ionised layer in the upper atmosphere 
during magnetio storms There is also a list of 
preliminary values of the ocean magnetic determine 
tions made by the non magnetic ship Carnegie on 
its voyage from Balboa to Easter Island and Callas, 
October 1928 to January 1929 , the promptness of 
publication of such observations is a matter on which 
the Department of Terrestrial Magnetism of the 
Camegio Institution of Washington can fbel just pride 

Luminosity of the Night Sky — The Australian 
Commonwealth Solar Observatory has issued its first 

E ublication ( Memoirs , vol 1, No 1), entitled “The 
luminosity of the Night Sky ” It describes the 
observations made with a Rayleigh night sky photo 
meter during 1926 and 1927, first at Canberra, and 
later at Mount Stromlo, about seven miles away The 
green auroral light has high values in March and Apnl, 
whereas in England the maximum is m October , m 
each case there is a suggestion of a second maximum 
near the other equinox Dr Duffield, the director, 
found that the blue part of the spectrum was likewise 
unusually intense near the equinoxes, and attributes 
this to nitrogen bands such as occur in the spectrum 
of polar aurorae, themselves specially frequent at these 
seasons hence he supposes that the equinoctial 
maxima of the green auroral light are due to polar 
aurorae At other tunes of the year, though there is 
an excess of green auroral light over that to be found 
m diffuse light from the sun or moon, there is no 
evidence of excess blue radiation He therefore 
accepts Rayleigh’s distinction between polar and 
non polar aurora The period of observation, two 
years, is too short to indicate whether there are 
changes of the night sky light associated with the 
sunspot epoch, and it is greatly to be hoped that these 
southern observations will be continued for several 
years 
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Thermo electric Properties op Metal Crystals 
— The February issue of the Proceedings of the American 
Academy of Arts and Sciences contains an account of 
Prof P W Bridgman’s investigations of the rosistivi 
ties and thormo electric properties of rods of metal 
from a single crystal which he has earned out with 
aid from the Kumford Fund The rods 8 cm long 
and 0 3 cm diameter, are obtained by slow cooling 
from below upwards of a number of connected glass 
tubes inclined at different angles to the vertical, and 
tilled with the molten metal Tho whole contents of 
the tubes are then parts of a single crystal The resist 
lvitios of rods of zinc, cadmium, antimony, tin, and 
bismuth, inclined at various angles to tho crystalline 
axes, were found to follow Kelvin’s law that they 
should be linear functions of tho square of the cosine 
of the angle of inclination When each rod was 
soldorod between copper leads and the junctions 
kept at different temperatures, the thermal electro 
motive forces were found to follow tho same law, 
with deviations in the fuses of tin and bismuth which 
are greater than the possible experimental error 

Kr combination bi eotra — A neat exjieuiuental 
method for investigating the neutralisation of positive 
ions bv free electrons has been described by Dr 
h L Mohlei and C Boockner hi tho March issue 
of the Journal of Research issued by the U S Bureau 
of Standards During the recombination, continuous 
spectra are emitted in the form of bands shaded to 
the violet, with their heads closo to fundamental lines 
in the arc spectra of the resulting neutial atoms 
The distribution of intensity in the individual bands 
can be determined photometrically, and at tho same 
time the concontrutions of tho ions and electrons anil 
the average thermal energy of the lattor, can be found 
by the probe wire method of Langmuir and Mott 
Smith , by combination of the electrical data and 
the optical data it is then possible to calculate the 
chance that a slow electron of specified speed shall 
fall into any one of the more lmjiortant unoccupied 
orbits of the atom m question An outstanding 
feature of this work is that it confirms the somewhat 
surprising conclusion which had been arrived at from 
the study of the positive oolumn of mercury arcs, 
that even under favourable conditions recombination 
m the gas phase is a relatively rare event The dis 
charge tubes usod by Dr Mohler were of a very simple 
type, being in fact almost identical with gas filled 
wireless valves containing helium or csesium vapour, 
and operated in the ‘ blued ’ state 

Single Crystals or Silver — S ingle crystals ol 
various metals have been prepared in the form of rods 
or wires, and Hauser has obtained etch patterns, show 
mg the crystallographic form, on spherical single 
crystals of oopper and silver The first preparation 
of large single metallic crystals possessing the char 
actenstio external form appears to be that earned 
out in the case of silver by Steacie and Toole and is 
described in thd Journal of the American Chemical 
Society for April The metal is fused in the absence 
of air, cooled slowly and then kept at 940° for two 
days Dilute mtno acid attacks the faces of the single 
crystal thus obtained in a specific manner resulting m 
the formation of a prismatic crystal 

Germanium Dichloride — The preparation of 
germanium dichlonde, by passing the vapour of the 
tetrachloride, free from hydrochlono acid, over 
metallic germanium at about 430°, is degonbed by 
Dennis and Hunter in the Journal of the American 
Chemical Society for Apnl Germanium dichlonde is 
a pale yellow solid which is instantly decomposed by 
moisture and is slowly acted upon by dry oxygen 
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in accordance with the reaction 2GeCl a + 0 4 
- GeOj + GeCl 4 It readily dissociates on heating> 
and hence cannot be purified by sublimation Gei 
manium dichlonde is unaffected by alcohol and 
chloroform but is hydrolysed by water , ammonium 
hydroxido solution convents it into an orange coloured 
substance 

An* Alii', NT INFLUX Nl F OF AN FLFCTRIC FlELD ON 
THF Bon INC! Point of Benzene — It has boon show-n 
by Bakei that when an electric hi Id is applied to 
benzene m a tube heated by an oil bath, the boiling 
point, as registered by a thermometer in the liquid 
appoarh to bo considerably raised The same effect 
was latei obseivcd bv bmits who shewed that tho 
vajHiur pressure remains uni hanged and that if the 
heating is tarried out directly with a Harm the liquid 
boils at tin noiiriul timpeiatuie bunts attributed 
tho phenununon to superheating i< ndered possible by 
tho removal ot < bulged dust pnrtielis by tin field 
In tho Journal of the Chi mu al Sumty foi Apnl J W 
hmitli descnbiH expel audits which show that the 
effect is vciy much reduced by vigoious agitation ot 
the bin/em, and when ebullition has loiumenctd 
before the application of the eltctnc field thin the 
boiling [limit remains unaltered In all cases the 
vapour temperature has tho normal value The 
explanation adv anccd liy hunts appears tlurotorr to 
bo corns t 

Lanolinf Rost Putvi* nth rs - The Depaitmont 
of Scientific and Jnilustnal Research has riemtlv 
published an ai count (Engini 1 1 mg lleseaich Special 
Repoit No 12 London H M Stationery Office) of 
an investigation of rust preventing mixtures earned 
out at the National Physical Laboratory Pre 
servatives of a greasy nature are more satisfactory 
than hardening paints or varnishes, and the best 
results wore obtained from lanolino either brushed 
on to a steel surface or deposited from solution Such 
coatings havo very great adhesion to steel even at 
high temperatures Benzene is tho best solvent to 
use for making up tho lanoline solutions but solvent 
naphtha is more suitable for industrial use and is 
quite satisfactory Harder coatings can be obtained 
by the addition of paraffin wax oi ceresin and if the 
solution is coloured, breaks in the film may readily be 
detected 

Denicotiniskd JToba no — An account of the so 
called demcotimsed ’ tobacco is given by E M 
Bailey and others in the Report of the Connecticut 
Agricultural Experiment .Station for 1927 ( bulletin 
295) Many of these tobaccos are now on the market 
bearing the advertisement that the bulk of their 
nicotine has been removed, from whioh the consumer 
naturally concludes that the produot has been rendc red 
harmless Actual analyses, however, revealed the 
fact that on an average only one half to one third of 
the nicotine is removed in tho re sweating process 
Further, since the percentage of nicotine vanes 
enormously in different tobaccos, it is possible for a 
‘ demcotiniBed ’ product to show as high a nicotine con 
tent as some other untreated tobaccos i or example, 
the lowest percentage of mootino found in a treated 
tobacco was 0 75, but certain types of Havana, Porto 
Rican, and Turkish tobaccos normally contain as 
little as 1 per oont From this it is clear that un 
restricted indulgence of these tobaccos by people 
who suffer ill effects from nicotine is unwarranted 
The authors conclude with the suggestion that methods 
may bo found which entirely remove the nicotine, 
though they raise the obvious query whether such 
refined tobacoo would retain the qualities for which 
smoking is enjoyed 
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New Mining Department at Armstrong College, Newcastle-on-Tyne 


/ \N May 14, H R H tho Prince of Wales opened tho 
* ' new Mining Department of Armstrong College 
In his opening speech he said 'The industry is con 
fronted with stern competition from overseas It 
must bo oquqi{>ed to meot that competition, and I 
think it is generally agreed that it is to science that 
we must look in our distress Science must show tho 
way to an improvement in our methods, and scien 
title training must be available both for the leaders 
and the rank and hie, so as to ensure that no single 
ounce of energy is lost in the tug of war against our 
competitors 

The demand that Armstrong ( olloge should in 
tensify and onlaige its share of work of scientific 
leseareh in the interests of tho coalfields it mamlv 
serves has recently become specific The toal owners 
of Durham and Cumberland, the Federation of Iron 
and Steel Manufacturers, the Department of Soen 
tilic and Industrial Research and the coko and gas 
industries, havo co operated with the Collego m the 
foimatioii of a committee to supervise and encourage 
tho prose< ution of researches bearing directly on then 
resjicctive industiios TIhh work is now well in hand 
valuable reports havo already been issued, and moie 
mav be confidently expected in tho neai futuie 
bimilar co ojieratum between the Collego and the 
Fuel Research Hoard has begun a physical and 
chemical survey of the coal soarns lit the northern 
coalfields is in piogress, the chief purpose lieiug to 
obtain an exact knowledge of the propel ties of these 
seams This woik is being earned out at present in 
temporary buildings, but it will shoitly be transferred 
to tfie top floor of the now building 

Tlie Department of Mining in Armstrong Collego 
has long and fine traditions behind it It forms tho 


oldest mining school m Great Britain, for it dates 
bock in one form 01 another to tho v ear 1837 Manj 
of tho foremost men in the mining industry to day 
received their Gaining m it The present head of 
the Department is Prof Granville Poole, who has 
designed the new building which now provides ado 
quate facilities for the teaching of mining and the 
prosecution of research 

lhe erection of this building has been mado possible 
onlj bj genoious giants from the Miners’ Welfare 
Fund Tho sum of 120,000 was subscribed by the 
Cential Committee of the Fund and £10,000 from the 
Northumboiland District Committee Anonymous 
donors have contributed nearly £5000 to tho equip 
merit of the building and a further sum of £15,000 is 
required I he building will occup> a central position 
when tlie general si heme for the development of the 
College is lompleted The aichitoct is Mr Dunbar 
Smith, of London, who was also the architect for the 
now College Library and for the National Museum of 
Males one of the noblest buildings erected in Great 
Britain within recent vears 

Apart from the^ooms set apart for research, the 
Department has seveial prominent features , for 
example, an exhibition hall containing plant and 
models of groat educational value, and products from 
modern < arbonising and hydrogenating plants, et< , 
also a specially eepupped laboiatory housing plant foi 
tho dressing of minerals 

The courses of the Department are arranged to 
meet the requirements of those who wish to siieciahse 
in any branch of mining, and the diploma ana degrees 
obtainable are aw opted by the Board for Mining 
Examinations m lieu of two >ears practical experience 
m a mine 


Insect Nutrition 

r IUIE subject of nutution and metabolism in insects 
-I ih highly important, in that its adequato explore 
tion is likely to provide fresh viewpoints for problems 
of insect control At the same time its relation to 
such insect products as silk, lac, honey, and wax 
should not be overlooked At the present time, 
knowledge of the metabolic processes of insects is 
limited to scattered expenrnents and observations 
usually c unfilled to individual species, and of too 
inadequate a chaiacter to admit of reliable general 
lsations being made The literature is very extensive 
and, for that reason, impaits the impression that a 
large amount of work has already been accomplished 
A survey of any small branch in this field will, how 
ever, reveal how much of the available information is 
of a comparatively trivial or incomplete character, 
and what an infinitesimal amount of really funda 
mental know ledge has, so far, been gained 

In tlie Transactions of the Entomological Society of 
London , 1928, Part 2, Mr B P Uvarov, senior 
assistant in the Impel ial Bureau of Entomology, has 
brought together the results of all tho work done on 
the subject of insect nutrition and metabolism Hts 
memoir takes the torm of an admirable introductory 
survey (65 pp ) of the range of problems involved, 
together with a bibliography of nearly six hundred 
titles In the collation and examination of so large 
a mass of literature, the author has done a substantial 
service to entomology and laid the basis and pro 
vided a guide lor future research 

If one selects, for example, the enzymes involved 
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and Metabolism 

in the digestive processes of insects rather a hut 
prising amount of data will be found available, but 
much of the material is the result of old, oi of ini 
pei feet, methods of technique There is also the fact 
that the part played by micro organisms living in tho 
digestive tract further complicates tho subject The 
need for clearly ascertaining which enzymes are pro 
duced by the insect and winch by micro oiganisms 
of symbiotic or other relationship is abundantly 
evident With plant sucking insects we have evi 
dence that they are capable of converting starch into 
sugars, but we know nothing concerning their utilisa 
tion of the protein constituents of cell sap Buchner 
went so far as to conclude that the symbiotic micro 
organisms of aphids, coccids, etc , are able to utilise 
atmospheric nitrogen and so make up for a supposed 
deficiency m nitrogen absorbed by such insects from 
their plant hosts It is, however, abundantly clear 
that there is no positive evidence indicating that 
sucking insects do not obtain and utilise all the 
nitrogen they need from the cell contents we have 
to admit that the r61e of the symbionts is still un 
settled 

Again, the problem of cellulose digestion in insects 
is very far from being settled in spite of the existence 
of tens of thousands of plant feeding species The 
presenoe of a cellulose has been found m very few 
insects and, for the vast majority of species, it would 
appear probable that, if cellulose is digested at all, 
it is by the intervention of mioro organisms, as has 
been so well demonstrated by Cleveland in the case 
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of termites We know surprisingly little concerning 
the nutritional requirements of blood sucking insects 
which are concerned with the transmission of the 
pathogenic agents of certain virulent diseases We 
need to know tho length of time such insects can exist 
in the absence of a blood meal, the extent to which 
digestion of blood requires tho interaction ot micro 
organisms, the influence of different types of blood 
upon fecundity, and the extent to which the selection 
of one mammalian host in prefeience to another is a 
chemical or a biological problem 

These few comments will sei ve to indicate the nature 
and importance of some of the problems involved 
It is to the credit of the Diotetics Subcommittee of 
tho Civil Research Committee that it directed atten 
tion to the need foi examination of the nutritional 
problem in insects Through tho hmpire Marketing 
Board it was able to anange with the Imporial Buieau 
of Entomology to pi oihn o a collated bibliography of 
tlie whole subject, and Mr Uvarov’s memoir was the 
rosult On the submission of the MS to tho Civ ll 


Research Subcommittee, tho latter body approached 
the council of the Entomological Society of London, 
through the Empire Marketing Board, with a view to 
its publication It must be addid that the financial 
provision was made by the Empire Maiketmg Board, 
and that it affords yot another example of the breadth 
of view and wise foresight exorcised by that Board 
in the furtheiance of applied biological research 
Ihe inception, preparation, and publication of this 
memou reflects the greatest credit on all concerned 
It may he added that Mr Uvarov’s ai tiuil summaries 
of tho papets listed in lus bibliography have been 
deposited in the Reid Library of the Rowott Re 
scaich Institute for Animal Nutrition, Aberdeen 
Airaugcments have also been made for a set to bo 
placed in the Siiemo Libiaiy at South KeiiHing 
ton wlicie they will likewise bo available for con 
saltation A limited nuinhet of copies of Mr 
Uvarov’s memou are available on apple at ion to the 
Secretary ( ominittee of Civil Rcsiuri h 2 Whitehall 
Gardens, S W I A D Imms 


Annual Visitation of the Royal Observatory, Greenwich 


A T the annual visitation of the Rovnl Obseivatorv, 
Greenwich, bs the Boaid of \isitois on Satin 
day, Tune I, the Astionomor Roval presented his 
report, which doscnbes the work of the obseuatoiv 
during the year ended on May 10 Ihe obseivations 
with the transit circle numbered nearly nine thousand 
unbracing the sun, moon, planets (of which special 
attention was paid to Vesta owing to its value foi 
determining the equator point), fundamental stais 
and stare noeded for comparison with Eros at the 
time of its near approach to th< earth in 1930-31 
Ihe correction to the longitude of the moon as ealcu 
lated from Brown’s tables is + 5 51' from the limb 
and + 5 83' from the crater Mosting A The t oi 
rectum has been diminishing at the rate of a third of 
a second per annum suite Brown s tables were intio 
dueed into the almanacs in 1023 Tho eailv obseiva 
tions of the sun and moon, from 1751 onwards, have 
been ro reduced , it is found that the longitudes 
deduced from the decimations are more trustwoitliy 
in the early years than those from the right ascenstons 
The results give suppoit to the theory that there are 
variations in the earth’s rate of lotatmn , they also 
indicate a secular acceleration of the sun s longitude, 
the amount of which is + 0 78' m a century 

Observations with the Cookson Zenith Telescope 
show that tho variation of latttude m recent yeais 
has been abnormally small the largo amplitude of 
seven years earlier has not been repeated 

The 28 inoh equatorial has been used for double 
star observation , 282 stars have been measured 

during the year, 44 of which are separated by less 
than half a second , a new working list of some 
2000 pairs discovered by Dr Aitken has been prepared 
The old water dock used for driving this instrument, 
and its predecessor the Mere, equatorial, since Airy s 
days has been superseded by an elpctric drive of the 
Gemsh type, which was on view foi the first time at 
the visitation The Astronomer Royal gratefully 
acknowledges the help given in preparing the plans 
by Mr F J Hargreaves, who had used a similar 
drive successfully on his small equatorial at Kings 
wood, Surrey It was with this instrument that he 
was the first to photograph the comet Grigg Skjellerup 
at its return m 1927 

Thirty one stellar parallaxes were determined with 
the Thompson 20 inch equatorial during the year, 
bringing tne total up to date to 400 A useful 
economy has been introduced of taking two parallax 
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lidds on the same plate this halves the time spent 
m development 

Ihe 10 me h it flcctoi is lit ing list d for the deternunu 
t ion of eolom teiniM lature of stais The absolute 
teinpeiatmcs are obtained bv comparison with the 
positive t ratei of a carbon arc lamp w Inch is mounted 
on the mot of tho octagon room 000 feet awav 
Twentv fom eailv tv pe stare, distubutcd us uniformly 
as possible round the noithem hemisphere, have lioen 
selected as standards, tortv othei stare have now 
been compand with these tho comparisons being 
madt at the same altitude in each c ase homo not* s 
on B tyjie stais of almoimally low temperature were 
published in the Monthly Notice# last veai 

With the astrogiaphic equatorial, plates aie lieing 
taken foi comparison with those tiiM n twentv five 
to thirty veare ago m older to detetmme proper 
motions Th< result of this stud t for tho zones from 
Decl + 04° to + 72° is now m the press The sunspot 
cmve gives indications of a double peak in 1920 and 
1928 respectively Dailv spot numbers both of the 
whole d iso and of the central region, are sent to Zunch 
for the Bulletin winch is published there under tho 
auspices of the International Astronomic al L mon 

The magnetic elements determined at Abinger for 
tho veai 1928 are Decl li 47 0 \\ Hoi Torce 
0 18504 Veit force 0 42941 Dip, 0(1° 37 3 the 
Decl is diminishing about 12 per annum 

The mean temperature of the year ending on April 
30, 1929 (misprinted 1928 in tho report), was 48" 7 
or 0° 8 below the average 1< i ost occurred cm 7 1 
days the lamfall was 20 40 inches, or 3 78 below 
the avoiage March, with 0 018 inch, was the driest 
month ever recoided at Greenwich 

The perfounanco of the two bliortt sidereal clocks 
has been very satisfactorv the temperature in the 
clock eellai is now maintained ut 02° 8 Fahr The 
progressive increase of losing rate still continues 
it is proposed to substitute a boh of invar on one of 
the clocks 

Daily comparisons of time are made with Pans, 
Nauen, Annapolis, and Bordeaux In all four eases 
the residuals appear to show an annual wave 

Allusion is made to the eclipse expedition to Kedah 
and Siam The total equipment weighed ten tons 
Unfortunately, no results were obtained in the invest! 
gation of the Einstein bending of light , but some 
results on the corona and prominences wore obtained 
at Alor Star A C D Crommei in 
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I oxygen may fall below loo per litre The breeding 
Wisconsin Limnology season oxtends from Deoember to May My sis was 


rPHE veteran limnologist, Dr E A Birge, together 
-L with Dr Chancey Juday and other collaborators, 
has made several additions to the detailed study of 
W isconsin lakes m the Transactions of the Wisconsin 
Academy vol 23, Proceedings of the American Philo 
sophical Society, vol 60, and in Ecology, vol 8 The 
Acadomy papers deal with the temperature of the 
bottom deposits of Lake Mendota, with the chemual 
composition of its larger aquatic plants and with the 
ihosphorus content of that and other Wisconsin 
akos lempeiatures wore measured in the mud of 
Lake Mendota down to 5 motros, m depths of water 
from 8 m to 23 5 m The data accumulated are 
used to calculate tho annual heat budget At the 
shallowest station this amounted to 2960 calorn s per 
sq cm and 1100 calorics at the deepest Pielimi 
nary data on the heat budget of Kailuk Lake Alaska 
are given in Ecology, Tuly 1927 These are compared 
with the valuos givon by lakes in Central Europe 
Supplementing a previous study of the composition 
of CUulophora and Myriophi/llum, analyses of 1 all it 
nerui and Potamogeton are now given Rickett had 
previously shown that Mondota, 10 4 sq kilometres 
in area yielded, in dry weight 1112 motnc tons of 
Potamogeton and 736 of Vallisneria Of these, tho 
latter has an ash content of 26 2 per cent, the form* i 
114 pei cent Their mfluenci upon the water and 
soil of the lake must, therefore be very considerable 
The analyses are unusually detailed and recoid tho 
amounts of ceitain important minor constituents, 
such as phosphorus, lion manganese, and silica, 
which are frequently omitted 

The organic matter content of lake waters is eon 
sideied in a preliminary survey (Amer Phil &oc ), 
which, however, contains analyses from forty four 
lakes Those are grouped into autotrophic, which 
derivo their organic matter from internal sources only, 
namely, fiom the phytoplankton and attached 
vegetation and allotrophic, into which drainage brings 
soil and marsh extractives For each lake the organic 
matter is a fairly definite quantity, showing no great 
variation either with depth oi time I his is in 
striking contrast to the oxygen content, which is 
often greatly reduced in the deeper cold water, the 
hypolimnion , this dui mg summer remains unmixed 
with tho warm epilimmon 

Analyses were made of the waters of eighty eight 
lakes to determine the soluble phosphoius existing 
as phosphate, also the phosphorus in organic com 
bination 1 his was done in order to ascertain 
whether the simple yearly cycle, observed in the open 
sea, oould also be traced in these lakes The marine 
workers found a winter maximum and a minimum 
in early summer, lasting until August, the surface 
waters being, during the summer, almost or quite 
devoid of inorganic phosphorus, and the deeper 
waters — in shallow seas — being much reduced In 
the lakes, however, observations made in May, soon 
after the disappearance of the ice, and m July or 
August, were complicated by two factors — the very 
minute amount of inorganic phosphorus and its 
regeneration from the plankton Accordingly, no 
such simple seasonal cycle was revealed Possibly 
the rate of regeneration, rather than the absolute 
amount of phosphorus, may here be the limiting factor 
In Ecology ( 8 , No 4 , 1927) an account is given of 
the occurrence of two orustacea, Pontoporeia afflnis 
and My sis oculata var r dicta, which are regarded as 
‘ marine relicts ’ Though thoroughly Btudied in 
Europe, their American distribution is imperfectly 
known It was found that Pontoporeia occurs 
chu " 


found in two lakes During summer it remains on 
the bottom during daytime, but may even reach the 
surface at night The breeding season extends from 
October to May 


University and Educational Intelligence 

Cambridge — iho solicitors carrying out the will 
of the late Mr John Humphrey Plummer state that, 
in view of the many conflicting and wholly unauthor 
lied statements that havi appeared, the time has 
amvod whin some authoritative statement should 
be made concerning the benefaction which will accrue 
to the Lmvusitv Iho residue of the estate is to be 
applud in perpetuity for the piomotion and en 
< ourugement of education m chemistry biochemistiv, 
physual si u rue or suih othir allied subjects in tho 
t nivirsity ils tin trustees shall think tit the testatoi 
fui ther expressed lus desire and intention that his 
trusb is should as soon as possible establish and 
endow a professorship or professorslups each of the 
annual valut of £1200 in accordance with a scheme to 
be dt vised The testator further expressed the wish 
that tho trust should be known as tin lohn Humphrey 
Plummer 1 emulation The trustees are advistd that 
the estate should viold an income to the l niversity of 
approximately £10 000 a tear 

The Drapers ( ompany has made a giant of £1000 
poi annum for a further period of 10 yeais to tho 
School of Agriculture 

Di II II Roderick and Mr (« Stood have been 
reappointed University lecturers in medicine 

Edinburgh —Principal Sir Alfred Ewing announced 
at tho meeting of the University Court on May 27, in 
connexion with the proposed internal reconstruction 
of the medical buildings at Teviot Plaoo, that gifts 
have been intimated for this purpose of £20,000 from 
Sir William Dunn s trustees, and £35,000 from the 
Rockefeller foundation, making a stun of £66,000 in 
all This, along with other moneys available, now 
secures the carrying out in its entirety of a scheme 
drawn up by Mr Balfour Paul, architect, in consults 
tion with the heads of the departments concerned, 
whereby the medical buildings, erected in 1880 wull 
be radically altered in their internal arrangements, so 
as to bring them in lino vnth the most modem require 
ments for teaching and research The external aspect 
of tho buildings, as designed by the late Sir Rowand 
Anderson, wall remain unaltered The work will be 
begun in the summer vacation Certain portions of 
tho reconstructed building will in future be associated 
with the name of Sir William Dunn in recognition of 
the generous gift from his estate 

London — The following doctorates hgve been con- 
ferred D So in metallurgical chemistrjl on Mr J C 
Hudson (Imperial College, Royal College of Soience, 
and Royal School of Mines), for a thesis entitled 
“ Third ( Expenmen tal) Report to the Atmospheric 
Corrosion Committee (of the British Non Ferrous 
Metals Research Association) ”, D So in agricultural 
chemistry on Mr V Subrahmanyan (Rothamated 
Expenmental Station), for a thesis entitled “ Bio- 
chemistry of Waterlogged Soils ” 

Manchester —Mr J B. M Hay, lecturer in 
engineering, has resigned on his appointment as head 
of the Civil Engineering Department in Bradford 
Teohmcal College 

Applications are invited for two Gnsedale biological 
scholarships in, respectively, botany and zoology, each 
of the value of £200 Applications should reach the 
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Reading — Dr T l 1 ranklui Sibly, puncipal of tho 
University of London since 1926, has accepted tho 
invitation of the council to become vice chancellor of 
the University in succession to Dr W M Childs, who 
is retiring in September next 

At the time of going to press, tho following results 
of Parliamentary elections in University constituencies 
have been announced — Cambridge (2) Mi T J 
Withers, Mr (1 H A Wilson London Dr E 
Graham Little Combined English (2) Sir Martin 
( onway, Miss E Rathbono Wales Mi b Evans 
■Queen's, Belfast Col 1 Sinclair 

Thf New Education Fellowship (English sei turn) 
gives prominence in its annual report for 1928 to tho 
subject of parent education At a confiionco which 
it callod last September, it was resolved to foim a 
National Council for Parent Education anil Child 
Study, and a provisional committee was appointed 
with Dr Basil Yeaxleo as c ban man to undeitake the 
jirelnrunary woik with the aim of correlating and 
extending tho efforts of existing oigamsations foi 
forming parent teachoi associations all over Great 
Britain, child psychology study groups, training of 
study group leaders publication of pamphlets and 
magazine s for parents formation of libianea, panels 
of speakers, etc I ho movement will lie stimulated 
by a visit to Great Britain this Bummer of some of 
tho leaders for smulai movements in America and 
by the fifth international New Education conference 
to bo hold at Elsinore on Aug 8-21 The fellowship, 
of the English section, of which Sir Michac I had lor is 
president, besides oi gamsing biennially international 
conferences, maintains libianes and information 
bureaux, publishes magazmos and in other wavs 
promotes co opoiation between educationists and 
between parents and teachers Its watchwords aie 
Release spiritual and creative powei in the child 
study and respect tho child s incliv ulunlitv , educate 
through innate interests , encourage co operation 
rather than competition , co eduoato , educate for 
service The general theme of the Elsinore conference 
will bo “ Iho New Psychology and the Curriculum ” 

A census of graduate reseaich students in chemistry 
in the United States m 1 927 shows that they numbered 
1934 in one himdred and foity universities as follows 
in organic chemistry 570, general and physical 430, 
industrial and engineering 183, physiological 134, 
inorganic 116, agricultural 89, colloid 79, analytical 
75, nutrition 58, catalysis 28, food 27, sanitary 25, 
photographic 25, metallurgical 21, five othei sub 
heads 74 The census has boon taken annually for 
four years by the Research Information Service 
Division of the National Research Council, Washing 
ton, and discloses a steady growth in the total number 
of suoh students (1700, 1703, 1882, 1934), although 
under the various sub heads the numbers fluctuate 
In addition to these students, 1047 membors of the 
faculty stafis were engaged in chemical reseaich In 
the pamphlet giving the results of the census (Reprint 
and Circular Series of the National Research Council, 
No 84 Washington, D C National Academy of 
Sciences, pneo 20 cents) figures are given separately 
under each sub head for each university, together 
with the name of the head of tho department of 
chemistry In the same pamphlet are statistics 
showing the number and amounts of fellowships and 
other stipends received by graduate students in 
chemistry m 119 universities in. the United States 
in 1927-28 Of the total number of such students, 
45 per cent received no financial assistance either 
from the university or from outside organisations 
More than one third of these self supporting students 
( 418 ) belonged to Columbia University, New York 
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Calendar of Patent Records 

June 9, 1683 — Gloat public interojit was aroused 
by tho patent granted on Tune 9, 1683, to Robert 
I itzgerald and others foi bis proioss for obtaining 
fiesh from salt water A previous patont granted in 
1675 to William Walcot for a similar invention was 
voided by tho Privv C mini d on the ground that it 
hail not been put into opoiation, and it is said that 
1 itzgerald’s prescription, certified by Robert Boyle, 
was sent by Charlis II to tho Lord Mayor to be 
kept lost a secret of so groat lmportnm e might come 
to bo lost But it was I itzgerald s proi ess that 
eventually piovoil a failure and Walcot s that 
triumphed in 1695 un Act of Paihament was passed 
restonng Wall ot s rights and granting linn a 35 years 
monopoly 

June 9, 1842 — lho direc t lie ting steam hammei 
first induced to a practical foi in by James Nasmyth 
was patented by lutn on June 9 1842 

June 12, 1704 lho rise of the Irish linen trade is 
due very largely to I ouis tioiniiioliu the leadei of a 
small band ot liuguonots settled 111 Belfast, who con 
trocted with William III to supply the requisite 
machinery and material and to teoili the Irish the 
art of linen manufacture m return for the interest on 
his expenditure and £300 a year On June 12, 1704, 
tho Signet Office m 1 ondou records a patent granting 
to tho Board of Tiustocs of the Linen ( orporatron 
and the Lieutenant Justices of Ireland a yearly sum 
ot £1180 for ten years foi tho purpose of encouraging 
the manufacture tho payment of £200 a year to 
Urommohn for his panics and care in cairying on 
the work”, and £120 a year to throe assistants , with a 
pension of £60 a yeai to a French clergyman for the 
Huguenot colony 

June 12, 1806 —lho purification of coal gas with 
lime was suggested in the early days ot gas maim 
facturo Edward Hoard on June 12 1806, patented 
a process ui which the lune was charged with the c oal 
in the retorts, but the proposal did not come into 
general use until it was iomt reduced !>v W 1 
Cooper in 1882 

June 13, 1551 — lho first patent of which there is 
any lecoid in France is that granted tor ten years 
by Henry II to Those o Mutio, an Italian, on lime 13 
1561, for making all kinds of Venetian glass Jlie 
manufacture was not succosslul, but the experiment 
paved the way for the subsequent encourage meat of 
Itaban workmen by Hemy IN 

June 13, 1772 William lutui’s is a noteworthy 
name in the history of tho manufacture of shoe 
buckles, an important Birmingham industry m the 
eighteenth eontury Tutin was the mvontor ot tho 
alloy — made of brass, antimony, and tin — called 
“ Tutama ”, of which most of the bm klos of tlio 
period were made, and on June 13, 1772 lie was 
granted a patent for a process of japanning buckles 

so as to equal and far exceed in cheapness and wear 
the common blue coloured buckles, which are coloured 
by the heat of tho tire, and are liable 1 o be damaged 
by wet ” 

June 13, 1922 — Insulin, the pancreas extract used 
in the treatment of diabetes, was isolated by Dr G I 
Banting and Dr C H Best, of tho University of 
Toronto, and in order to safeguard the public interest 
tho method of extraction was paten tod in L reat Britan 1 
on June 13 1922 The University of Toronto invited 
the Medical Research Council to assume the respon 
sibdity for its production in Groat Britain and con 
veyed tho potent rights to the Council as a free 
gift The word ‘ msulm ’ is due to Sir Edward 
Sharpey Sohafer, who coined it about 1911 111 antinpa 
tion of the discovery 
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Societies and Academies 

London 

Royal Society, May 30 — 0 W Richardson and P 
M Davidson The energy functions of the H, mole 
cules Tlio terms in the expansion of the force 
function are determined for certain states by various 
methods and show satisfactory agreement Negative 
totnl energies, heats of dissociation and other constants 
of about thirty H, states are tabulated ( urves are 
drawn for tho moan kinetic energy of the electrons of 
certain Htatos at various nuclear separations An 
apjsindix contains a theoiem on the mean energy of a 
system of particles m any condition of periodic motion, 
when some of the particles are fixed — E K Rideal, 
C P Snow, FIG Rawlins, and A M Taylor lnfia 
rod investigations of molecular structure (1) — C P 
Snow, FIG Rawlins, and E K Rideal Infra roil 
investigations of molecular structure (2) The vibra 
tion rotation band spectrum of nitric oxide proves to 
be a fundamental with its centre at 1882 9 cm *, 
with the fine structure consisting of R, Q, and R 
brain has with at least 42 rotation bands in each of 
the 1 1 and R blanches Tho molecular constants do 
rived from the separation of the fine structure bands 
(3 35 cm *) conesponds almost exactly with those 
obtained from electronic band spectral data r l ho 
presence of a Q branch is in accordance with tho 
gyroscopic diameter of an odd electron molecule 
The fac ts i elating to the ground state of nitric oxide, 
its physical magnitudes, and its electronic angular 
momentum about the nuclear axis, form a consistent 
whole A Muller Tho connexion between the zig 
zag structure of the hydrocarbon chain and the alter 
nations in the jirojwrtios of odd and oven numbeied 
chain compounds Starting from the fact that tho 
CH, groups are arranged in a zigzag lino it is shown 
that there must exist an essential difference m the 
structure of the odd and even numbered substances 
This difference accounts for the alternations of pro 
portios — 0 W Richardson and F S Robertson The 
emission of soft X rays by different elements at higher 
voltages— L P Davies The soft X my emission 
from vai ious elements aftei oxidation 'I he effect of 
oxidation on the total soft X ray emission from the 
following elements has been studied Silicon, man 
ganese iron, cobalt, nickel copper, molybdenum 
palladium, and tungsten The efficiency of the oxide 
seems to be the average efficiency of the oxygen and 
element present — D L Chapman and W K Hall 
A study of the catalysis by silver of the union of 
hydrogen and oxygen The new method of Hughes 
and Bevan was used and the conclusions confirmed 
by direct measurements of the falls of pressure wluch 
occur when tho gases, separately and mixed together, 
arc brought into contact with a large surface of silver 
The mechanism of the action seems to be one of 
alternate reduction and re oxidation of an oxide film 
The fact that a him formed at low temperature is more 
effective than one formed at a higher temperature 
suggests that some of the molecules of silver oxide in 
the former are in relatively unstable jiositions, and 
therefore moro active chemically — R H Fowler and 
A H Wilson A detailed study of the ‘ radio active 
docay ’ of, and the penetration of o particles into, 
a simplified one dimensional nucleus The authors 
solve exaotly for a simplified nucleus the problem of 
a particle disintegration (determination of tne complex 
characteristics of the wave equation with the proper 
boundary conditions), and discuss the converse prob 
lem of the penetration of an a particle into the 
nucleus from without — G I Finch and D L Hodge 
Gaseous combustion m electno discharge (3) Com 
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bustion of dry detonating gas m the direct current 
discharge is primarily determined by the ionisation of 
both the constituent molecules of the gas Electro 
static forces keep apart positively charged ions, unless 
such forces are counteracted by some other agency , 
one such agency is negatively chargod metal atoms 
sputtered from tho cathode which, bv forming elec 
trically neutral metal gas complexes with positive ions, 
overcome electrostatic repulsion and thus enable com 
bustion to proeoed — G I Finch and J C Stimson 
The electrical condition of hot surfaces during the 
adsorption of gases (3) A hot platinum surface ex 
hibits a charge when in vacuo or in contact with gases 
With alternate treatment with oxygen and hydrogen 
at 500° 0 , it will exhibit a charge in hydrogen or in 
vacuo at room temperature Heating at 850° destroys 
such superactivity Ihe ( harge due to any gas can be 
rapidly removed by evacuation at 850° The destruc 
tion of tho suporaetive condition is due to a structural 
change m the arrangement of the surface atoms akin 
to sintering — J M Robertson An X ray mvostiga 
tion of the structure of naphthalene and anthracene 
Using tho rotating crystal photographic method, the 
general and statistical considerations of tho reflections 
indicate a penoihc structure parallel to the c axes of 
the crystals Geometrical structure factors are do 
veloped and tho dimensions of the molecules calculated 
differ only slightly from those of Bragg’s tetrahedral 
structure lhus the tetrahedral properties of the 
c at bon atom are maintained m aromatic structures — 
K Majumdar Tho arc spectrum of chlorine The 
spectrum has been photographed in tho region 
Xt>4O0 8700 The ionisation potential is calculated 
as 13 1 volts— K R Rao lho ate spectrum of 
germanium Observations have been extended to 
X1H30 and about fifty new lines have been added most 
of which have boon classified The ionisation potential 

of Ge I is 8 09 volts approximately — U Nakaya On 
tho omission of soft X rays bv different elements, with 
reference to the effect of adsorbed gas The absorp 
tion of theso rays mcreasos with the amount of the 
adsorbed gas molecules on the photoelectric plate, 
while tho excitation decreased with the presence of gas 
molecules Reliable data wore secured by bombard 
mg the photoelectno plate and target to red heat m 
the highest vacuum and afterwards reducing the oxide 
films on these surfaces with hydrogen - N F Mott 
The scattering of fast electrons by atomic nuclei 
Tho scattering of electrons by an atomic nucleus is 
investigated, UBing the wave oquation of Dirac and 
a scattering formula obtained which gives the Bpin 
relativity correction to be applied, for fast ft particles, 
to the usual Rutherford formula — L J Freeman 
Further investigations of the spectrum of ionised 
nitrogen (N II) Niue terms belonging to a quintet 
system have been identified and two now terms of the 
triplet system Some 75 lines have been newly olassi 
tied — A E Gillam and R A Morton The absorption 
spectra of halogens and inter halogen compounds in 
solution in carbon tetrachloride — R A Frazer and 
A J Duncan On the criteria for the stability of 
small motions — R A Frazer and W J Duncan On 
the numerical solution of equations with complex 
root* — G C McVitie On Einstein’s unified field 
theory 

Physical Society, May 10— W E Sumpner 
Heaviside’s fractional differentiator The paper deals 
with (1) Heaviside’s experimental methods , (2) the 
index operator, its definition and justification , (3) 
it* use with Leibnitz’s theorem , (4) its use with 
buipmial and exponential expansion , (5) functions of 
the operator , (0) Heaviside’s operators , (7) ex 
aroples , (8) the impulse function — J H Awbary t 
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A simple method of fatting a straight lino to a hoi ios of 
observations The method has a rational basis and 
can be carried out much moro quickly than tho method 
of least squares — E W H Selwyn Arc spectra m 
the region XlfJOO X2100 A simple method is de 
scribed of photographing ordinary arc spectra down 
to about X1600 Additions have been made to the 
analysis of the spectra of Mg f. Bo T, and HT 
K R Rao The spectrum of trehly ionised thallium 
— G A Wedgwood The elastic properties of thick 
cylmdrical shells under internal pressure An experi 
mental investigation of tho usually accepted thoory 
Longitudinal and diametral extensions were dotei 
mined of a number of steel cylinders subjected in 
tomally to hydrostatic pressure, the cylinders bemg 
closed at the ends by co\ ers secured to tho shell itself 
Discrepancies soem to be due to the non isotropic 
nature of the material 


Academy of Sciences, April 29 — Henri Villat The 
alternating vortices of H B6nard in a canal of finite 
width - E Mathias Contribution to the study of 
fulminating mattei Its two modes of decomposition 
A review of descriptions by witnesses of cases of 
globular lightning Certain of these describe tho 
dissipation as without noise , in others, and these form 
the majority the disappears™ e was accompanied 
with very violent oxplosions J A Schouten The 
geometrical signification of the semi s\ mmetrical 
property of an integral connexion, which leaves m 
variant the fundamental leusoi —Georges Durand 
A maimer of concoivuig the theory of envelopes — 
D Pompeiu Certain systems of lmoar equations and 
an integial property of functions of several variables 
Rend Lagrange Certain functions associated with 
the functions of Legendie — E Hille and J Tamarkin 
A relation between tho results of Minetti anil Valiron 
— Alex Vdronnet There aro throe distinct dynamics, 
and throe only, corrosjionding to the three spaces of 
Euclid, Riemann, and of Cartan — Lucien Fdraud 
Some applications of Pfafhan systems — Rend Lucas 
Remark on the equations of electromagnetism — 
Neronoff The law of attraction — R Hocart Tho 
diamagnetism of some binary halogon compounds 
The dismagnetism of tho ions is not strictly additive, 
and hence it is not possible to describe tho diamagnetic 
properties of substances by moans of a single co 
efficient The coefficients of solutions of hydrochloric 
acid, common salt, and potassium chloride are given, 
the accuracy being from 0 1 per cent to 0 3 per cent - 
G Ffiex The diamagnetism of the crystal of 
azoxyanisol and the precession of Larmor — Jean 
Becquerel and W J de Haas The fundamental law 
of paramagnetic magnetisation of a crystal and the 
law of paramagnetic rotatory dispersion — J Gillies 
The trajectory 3d in the ionised atoms P II, S U, 
8 III, and Cl III Quadruplets of Cl III — Charles 
Nordmann A new method for the reproduction of 
colours — Marinesco The structure of solutions of 

elatme A study of the relations between the 
leleotno constant of gelatine Solutions and their 
concentration — Nahmias The evaluation of the 

a radiation of the active deposit of aotmium by the 
measurement of its p radiation — H Herszfinkiel and 
H Jedrxejowtki The conditions of formation of 
groupings of radioactive atoms — Rend Delaplace and 
G Rebitre The irradiation of ergosterol the action 
of the ultra violet rays of quartz and of the soft 
X rays Diagrams are given showing the changes in 
the ultra violet spectrum of ergosterol produced by 
various times of exposure to ultra violet light Soft 
X rays produce effeota qualitatively similar — Antoine 
Willemart The isomerisation of some eicetylene car 
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binols into ethylene ketones Iho transformation of 
alcohols of the type R.R^CIOH) -Ce=CR 3 into tho 
kotonos RjRjC -CH-(jO-R 3 either by alcoholic 
sulphuric acid or through the chlorides is a general 
reaction Several examples are given — Huan The 
action of ethylmagnesium bromide on the tetrethyl 
diamide of succinic acid — L Royer Tho possible 
asymmetry of tho corrosion figures obtained by an 
active isotiopn liquid Results on tho coriosion of 
calcite crystals are given which aro in general agree 
rnent with the views of JHettich A Amstutz The 
crystallophylhan conglomerates of Mayombo, m the 
French Congo — P L Violle anil A Giberton The 
antitoxic properties of calcium towards sparteine 
sulphate A guinea pig BUivived indefinitely the 
injection of a mortal dose of sparteine sulphate when 
the latter wiih mixed with a solution of calcium 
chloride — Marc Bridel Researches on tho varia 
tion of colour m plants in the luurHO of their drying 
Iho glueosido of Lathrasa clandcstmn in aueiiboside 
(aucubme) Charles Pontillon The pigmentation of 
btengmatocyitiH nigra cultivated oil fatt> media The 
yellow coloration sometimes obscivod m Stengmato 
cyst is nigra cultivated on fattv media is a consequence 
of the lack of homogeneity of the cult iho medium 
duo to tho mode of preparation of the mineralised 
goloso solution Ren< Wurmser and Jean Geloso A 
glui osedenvative a constituent of tho oxido reduction 
equilibrium of the (ells - -Mme L Random and R 
Lecoq The piunordial idle of the alimuitary equi 
librium in tho utilisation of lactose — Edouard Chatton, 
Andrd Lwoof, and Mme Marguerite Lwoff Tho 
infracihatures and the genetic loutmuitx of recessive 
c diary s\ stems 
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London Mathematical Society (at Koyal Aatronomlcal SocietyX at 
Ur 1 J la Jlromvitf h The Application nf Operational Method 
aorao Electrical I robloina in Ditluafon -E T Copaon and W 1 her 
Notes on the Stiucture of Swpiencea (It) AT Prici Elei 
magnetic Induction in a Conduction Sphere — C T ITri ce Theoi 


Diary of Societies 
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tinciNb (1 ar> ngulogy Sat lion) (Hummer Meeting) »t 
mnw>i) M Woodman and W 8 T Ne\llle Inal 
% of tin Oaophagua — II Harwell and I)r J A 


Department of the Imperial College — Kxhr 
Cooke I rough inn and Si mm* Ltd and E 
At i ^ Dr W M Hampton The Ueatn gi 
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Science in the Public Service and Industry 

W E commenti <1 last week upon the appoint 
merit of a committee to inquire into 
matters affiitmg the functions and stairs of certain 
research and experimental establishments of de 
partments of Government This inquiry is, of 
course, si paiate from that of the Royal Commission 
on the Civil Service which Mr Baldwin recently 
announced would he appointed We trust that 
the change of Government will not mean that this 
Commission will be dropped A really wider 
issue than that of the position and functions of 
the technical expert in the ( 'ivil Sorv ice is involved , 
indeed the time is ripe for an liiquiiy into matters 
affecting the position and nsponsibihties of the 
man of sue nee and the technologist generally, 
in industry as we 11 as in the public services 

For some considerable time a suspicion has 
existed that matters affecting the status and 
responsibilities of the technical expert are v ery far 
from satisfactory in Great Britain As regards the 
public services, it is possible nowadays, more or 
less, to gauge the situation, ow ing to the existence 
of the many specialised vocational associations 
which have, in recent times, been formed within 
the Civil Service and the Local Government Ser 
vice for the purpose of protecting the interi sts of 
their members , practically all these associations 
l»enodieally issue publications dealuig with their 
activities, and thereby give an insight into the 
naturo of the problems to which attention has been 
devoted Furthermore, the Royal Commission 
on Local Government appomted on Fob 14, 1923, 
under the chairmanship of Lord Onslow, has 
during the past twelve months taken evidence from 
some of these vocational associations, particularly 
in relation to the duties and status of the technical 
offices under the local authorities , in this evidenco 
the practice of the central government has been 
touched upon, and its attitude towards its technical 
officers has been contrasted with that of the local 
authorities towards their chief ofheers who are 
engaged mainly on technical duties 

In industry, no institutions with objects identical 
with thoso of the vocational associations referred 
to above exist , consequently, it is more difficult 
to obtain generalised information regarding the 
status and responsibilities of those engaged on the 
technical side of industrial and commercial under 
takings In view of the great national importance 
of the subject, individual inquiries have been 
addressed m relation thereto to a number of 
persons engaged on technical duties in some of our 
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industries As might be expected, the information 
collected show b that in industry the conditions vary 
very widely, and also that the attitude of the chief 
officials responsible for the conduct of the affairs 
of various important concerns differs to some extent 
in relation to the status and responsibilities which 
should be assigned to the section of the staff which 
deals with the technical work In some cases the 
chief officials are unresponsive to the changing 
conditions of the times (needless to say, to the 
detriment of the businesses they control), whilst 
on the other hand, happilj, many such officials 
are broad minded, progressive, and ever ready to 
meet the altered, and altering, conditions imposed 
by the more intense trade competition arising from 
the more exacting requirements due to increased 
scientific knowledge and to the high technical skill 
and ability of the staffs of their foreign com 
petitors 

Our inquir\ into this subject has disclosed the 
fact that in industry old prejudices are gradually 
dying, and that, m recent times, a consuhrable 
improvement has taken place in the status of the 
men of science and the technologists who follow 
their careers m the commercial world There is 
still room, of course, for further improvement, 
which will no doubt come about in time , the 
matter seems to depend upon two factors, namely, 
on the introduction in our industrial enterprises of 
an organisation adapted to meet the vi ry complex 
technical requirements of to day , and on the 
willingness of the technical expert fully to qualify 
himself for the more important administrative posts 
by devoting his time not only to the study of 
subjects of a strictly scientific and technical kind, 
but also of those bearing on the administrative 
and economic aspects of his work 

The improvement in the status of the man of 
science and technologist to which attention has 
been directed is due, it has been suggested, to the 
rise and growth of the electrical industry It has 
been pointed out that many of the successful 
businesses connected with this industry have been 
founded, developed, and managed by men who 
have had the advantage of a scientific education 
and of a technical training , many of the most 
important posts are still held by a type of man 
with similar qualifications Being an entire new 
comer, and probably also by reason of the fact 
that much tech meal knowledge was involved in 
almost every decision, this industry was not 
hampered at its birth by some of the harmful 
traditions that have tended to limit the sphere of 
usefulness of the technician in the same way as 
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has been, and still is to some extent, the case in 
some of the older oneB The new policy has very 
greatly benefited the electrical industry and has 
enabled it to reach a flourishing condition 

Now, a very cursory examination of the informa- 
tion contained in books of reference indicates that 
the improvement in the status of the technician 
is not confined to the electrical industry , almost 
simultaneously with its birth an infection seems to 
have spread to other industries It is on record 
that m 1883, when the late Sir William (afterwards 
Lord) Armstrong first founded his famous Tyneside 
shipbuilding works, he entrusted the organisation 
and the directing of this establishment to a tech 
nician, who some years later became Director of 
Naval Construction and Assistant Controller of the 
Royal Navy At subsequent dates, some of our 
railway companies selected officers from the 
technical side of their undertakings for high ad 
mimstrative posts Again, the chemical industry 
affords instances of chemists who have risen to the 
control of huge interests and have done well as 
administrators Men with technical knowledge and 
experience are also now occasionally appointed as 
directors on the boards of companies , this is so 
not only m the cases alone of those concerned with 
activities of an industrial kind, but it also applies 
equally to those whose interests are mainly financial 
or commercial 

Apart from the government services and industry, 
there are the great municipal services The Roj al 
Commission on Local Government now sitting has 
received a considerable volume of evidence on the 
aims and objects of the various vocational associa- 
tions by witnesses representing them, and questions 
have also been raised by other witnesses as to the 
desirability, or otherwise, of arranging for inter 
changes of duties on the part of civil servants and 
local government officers by temporary transfers 
of staff from government departments, particularly 
the Ministry of Health, to the offices of local 
authorities, and vice versa Moreover, a proposal 
involving a fundamental change m the constitutional 
fabno of municipal government has also been put 
forward, namely, one relating to the appointment 
m our municipalities of a 1 chief officer ’ corre- 
sponding to the burgomaster, who is supreme m 
relation to municipal affairs in certain continental 
cities, or of a person possessing the authority and 
the responsibilities of the city manager who is 
now m charge of municipal affairs in many im- 
portant American oities Neither proposal, how- 
ever, is given much support by local government 
officers 
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The town clerk, who is generally a member of 
one of the legal professions, is, by an almost 
immemorial custom, recognised as the prmcipal 
officer of the Local Authority , he is primus inter 
pares, and, apart from the particular duties of his 
own department, co ordinates the various services 
of the council, in order to avoid overlapping and 
to prevent a course being taken by one department 
without consideration for its effect on another 
department It is, however, recognised that it 
would be most improper for a town clerk to 
criticise or interfere with a technical officer in the 
carrying out of the technical duties assigned to 
him , that is to say, the technical officers under 
a local authority severally exercise their functions 
independently of the town clerk The practice of 
local authorities differs, therefore, very widely from 
that of government departments , in the latter 
case, the technical branches are elaborately con 
trolled by the secretary ’s department 

Some of the members of the Royal Commission 
appear to have boon exercised in their minds with 
regard to the difference of treatment meted out 
to the two types of officers, the administrative 
and the technical, in the national civil service and 
in the local government service , in consequence, 
questions were put to some of the witnesses with 
the view of eliciting the reasons why m the latter 
service it is those with technical qualifications who 
hold the positions of ‘ chief officers ’, and it is con- 
sidered that there is no field m it for the person 
without technical qualifications — the ‘ skilled ad 
ministrator ’ — although in the case of the Civil 
Service the former type of official “ did not get to 
the top of it ”, whereas the latter type did so 
invariably 

It has been pointed out that the difference in the 
treatment of the two types of officers m the two 
services may be accounted for historically , whereas 
the first services entrusted to a municipal corpora 
tion were of a character which required technicians 
at the head of them, on the other hand, the respon 
sibihtiee of government departments originally 
involved the consideration of problems in which 
the administrative aspect predominated It is 
further suggested that county and municipal coun- 
cillors themselves do the administrative work, and 
rely directly on their officials for technical advioe 
A century ago, ministers of the Crown were able 
to do, and personally did, a great deal of the ad- 
ministrative work of their departments, but, with 
the increasing complexity of the problems to be 
dealt with, the methods then m vogue went out of 
date and had eventually to be abandoned The 
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system which was introduced later for dealing with 
the work of government departments has, in its 
turn, become obsolete 

In the evidence given before the Commission, 
strong adverse criticisms have been made regard 
ing the narrow rules of the Civil Service, which, as 
a matter of practice, provent an officer on the 
technical side, however well fitted and qualified he 
may be for tho position, being promoted to the 
higher administrative posts In view of the fact 
that administrative ability of the first rank is so 
rare, the policy which prevails m the (’iviI Ser- 
vice m relation to this mattir has been char 
acterised as being inexpedient, short sighted, and 
unjust 

It is tsscntial that ministers of the Crown should 
frankly recognise that government departments 
have completely outgrown the organisation with 
which they are now endowed, and ov< n that their 
own positions therein, and the functions they are 
attempting to exercise, which are very similar to 
those of a general manage r, no longer conform with 
the requirements of the day 

Alterations of a far reaching character are, in 
consequence, neodod in the organisations of our 
government departments One of the principal 
features of the reconstruction of such departments 
should be such as to provide that the functions 
assigned to ministers in charge of government de 
partments shall correspond with those of a chairman 
of a board of directors, or of a commission, and that 
they shall be aided directly by a body of highly 
qualified technical experts occupying positions 
somewhat similar to those of the directors of a 
company, and be given a distinctive title , for 
example, they might appropriately be called 
‘ commissioners ’ If such a reform w as earned 
out in a whole hearted manner, ministers would 
be placed in a better position than at present to 
obtain the technical advice required in connexion 
with the formulation of their policies, since it would 
reach them at first hand If, further, each of these 
‘ commissioners ’ was also charged with responsi- 
bility for both the administration and the technical 
work of the vanous specialised branches of a 
government department, immediately under the 
direction of the responsible minister, the manage- 
ment of the public services under the central govern- 
ment would be more efficient and economical than 
is the case to day , and the ministers themselves 
would also be placed in a position to exercise their 
proper functions more effectively, and, consequently, 
their usefulness and the value of their work to the 
State would be enormously increased 



900 


NATURE 


[Junk 15, 1929 


Shellfish Pollution 

Ministry of Agriculture and Fisheries Fishery 
Investigations, Senea 2, Vol 10, No ], 1928 
Report on Mussel Purification , being an Account 
of the Establishment of a System of Purification of 
Polluted Mussels , of the Experimental Work upon 
which it is based , and of certain General Con 
sulerahons and Suggestions regarding the Sewage 
Pollution of Shellfish in its Public Health Aspect 
By l)r K W Dodgson I’p xvi + 498 + 10 
plates (London His Majesty’s Stationery 
Office, 1928 ) 21« net 

T HIS encyclopaedic summary and critical 
analysis of our knowledge of shellfish pollution 
will long remain the standard w ork of reference on a 
difficult problem hitherto baffling even the experts 
It is thus an essential addition to every up to date 
public health library But to public health author 
lties it is also a conspicuous milestone of progress, 
in that it records how scientific research, by evolv 
mg a method proved reliable through a dozen years 
of extensive practical trial, has solved the problem 
of purifying sewage polluted shellfish Seldom, 
indeed, does an official report on practically applied 
science reveal so many and so varied abilities as 
this its erudition, lucid presentation and scien 
tifio interpretation of facts, shrewd judgment, and 
sound business sense — all are so freely interspersed 
by touches of ‘ pawky ’ humour as to make its 
perusal a keen pleasure 

Initially, Dr Dodgson reviews fully the literature 
on the existence and classification of human 
diseases attributed to eating shellfish ‘Mussel 
poisoning w hich is very fully discussed, is classified 
into three categories the erythematous, the 
paralytic, and the bacterial food poisoning type 
The characteristics of the first two, and the points 
to which attention is to be directed in making a 
differential diagnosis, are clearly sot forth There 
should m future be no excuse for the confusion 
which has hitherto existed in some quarters in 
connexion with these conditions Dr Dodgson’s 
analysis of the evidence establishes two points of 
much importance to the consumer, namely, that 
the erythematous type (‘ musselhng ’) is never 
fatal, whilst the danger of contracting the fatal 
paralytic type is, if elementary precautions and 
common sense are exercised, for practical purposes 
negligible 

The author then considers the correlation of 
shellfish pollution and certain human infections 
His initial six months’ study of the physiology of 
the mussel was rewarded by the discovery of the 
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cardinal fact that it falters from the water passing 
through it all suspended solids — including in 
fective germs discharged by sewers into estuaries, 
which are most grossly polluted at low talc when 
shellfish are gathered Following up the trail of 
infection, he found untreated sewage entering 
estuaries from many forgotten sowers, the pollution 
from which was, in some cases, particularly per 
mcious , for example, that from isolation fever 
hospitals In one instance excreta from an enteric 
patient were discharged from a sewer mouth 
within 60 yards of a mussel bed on to which they 
flowed so rapidly that germs might enter the 
mussels within three minutes of being voided by 
the patient 1 This fully evidences the risk of 
human infection by the 160,000 cwt of mussels 
eaten annually, mostly uncooked, in Great Britain, 
particularly when, as Dr Dodgson indicates, the 
fresher the fish the greater is the risk of its retaining 
and passing on infection 

The general position is summed up as follows 
(P HO) 

“ As long as dirty food — polluted shellfish — is 
used for human consumption, a serious gap must 
exist in the defences erected by public health effort 
against typhoid and other serious disease This 
gap is not only serious, but is one of the most per 
mciouB of all possible gaps, for it means that we 
are permitting the mfective material from typhoid 
fever patients and typhoid carriers, and that re- 
sponsible for other grave diseases, to be poured on 
to a living article of food, so constituted as to be 
capable of collecting and concentrating within 
itself such infective material from an enormous 
volume of water , and, having permitted this to 
happen, we allow the concentrated infection to be 
distributed all over the country, just when we had 
hoped and believed that we had safely got rid of it, 
once and for all ” 

A review of remedies previously proposed shows 
the impossibility of keeping all sewage from all 
edible shellfish, and the impracticability of sterilis- 
ing polluted shellfish by heat or by chemicals 
While urging that sewage from hospitals housing 
such cases as enteno should be compulsorily 
sterilised, chemically or otherwise, prior to dis- 
charge into any watercourse, the author Bhows 
that this method cannot be reliably or eoonomio 
ally applied to the host of other sewers now dis- 
charging into our estuaries This section concludes 
with an able and comprehensive review of existing 
legal powers, whioh are shown to confer upon local 
authorities means of enforomg the simple and 
effective method of shellfish purification described 
below 

The practical outcome of apparently abstract 
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research is aptly illustrated To aid m studying 
the oourse of water currents within the mussel, 
Dr Dodgson coloured water with fine carmine 
powder, and thus discovered that, as the water 
circulated within thorn, the mussels filtered off all 
the carmine, and extruded it firmly entangled in 
muooid threads (faeces and pseudo faeces) which 
resisted disintegration for more than a month m 
still water Experiments proved that bacteria were 
similarly filtered off, and that even heavily polluted 
mussels rapidly freed themselves from polluting 
germs m water of suitable sabnity and at ordinary 
temperatures Even at freezing point or there 
abouts similar results were obtained dunng the 
mght or in artificially produced darkness In 
running Bterile water three hours might suffice for 
the elimination of all bacteria 

This remarkable result is largely achieved by 
the mussel’s gills, which consist of a network of 
fine ciliated filaments The ciliary currents cause 
the water to circulate between the filaments 
suspended matter, including bacteria, being filtered 
off and becoming entangled in stioky mucus, 
finally to be extruded from the shell either via the 
gut (as faeces) or directly via the marginal recurrent 
ciliary stream (as pseudo faeces) As a single large 
mussel may thus pass through its body in 24 hours 
as much as 14 gallons of water, this purifying 
process is obviously a most powerful factor, and its 
cleansing action is not aided by the use of water 
containing active chlorine, because any disinfectant 
strength of chlorine inhibits or actually arrests the 
physiological activities of the mussel — thus leading 
to the retention of bacteria in the mussel body, 
which would otherwise have extruded them 

The practical outoomes of these researches have 
proved of the utmost value, alike to consumers 
and purveyors of shellfish and to public health 
authorities That value lies in the discovery and 
proof of the fact that there is available a trust 
worthy, ohcap, and simple process, whereby shell- 
fish — although gathered from polluted estuaries — 
may be rendered as nearly safe for human con- 
sumption as any reasonable authority can require 
The stages of that process, as regards mussels, 
for example, are as follows 

(а) Sea water, pumped into a tank, is sterilised 
from all germs by adding to it 3 parts per million 
of active ohlorine derived from bleaching powder 

(б) Any residue of active chlorine remaining 
after a night’s exposure m the tanks having been 
removed by hyposulphite, the water is then run 
into other tanks containing mussels spread two- 
deep upon wooden grids (the mussels having imti- 
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ally been hosed with high pressure fresh water to 
remove adherent mud) In this sterile, ummtating 
water, the mussels function perfectly, and eject 
practically all infective germs from their bodies 
during the ensuing night 

(c) The water is then run off, and the ejected 
mucoid faces and pseudo faces are hosed away 
As an extra precaution, stages (b) and (c) above 
are repeated 

(d) Any germs on the outsides of the shells are 
removed by exposing the mussels to a bath of water 
containing active chlorine in solution (3 parts per 
million) 

(e) The mussels are loaded into sterilised sacks, 
which are sealed before dispatch to market with 
lead seals stamped ‘MAE Conway ’, and bearing 
the date of dispatch 

As thus carried out, this process is so effective 
that mussels so polluted as to contain 600 sewage 
germs per cubic centimetre (about a salt spoonful) 
of their substance, are so purified that this number 
is reduced m many instances to none , in most 
cases to less than three , and in almost all to less 
than five In comparison with the gross bacterial 
pollution of various articles of food which are con 
8umed uncooked, such a degree of freedom from 
germs is truly remarkable, as initiating a new 
standard of cleanliness for foods 

From the business aspect no objections are forth- 
coming, for the process may be deemed capable of 
paying for itself on the basis of an output of 8000 
bags per annum, and a charge of la 6d per bag of 
140 lb of mussels purified , the capital expenditure 
varying from £3000 to £4600 according to site 
chosen From the administrative point of view, 
the working and control have been proved, by 
some years of trial, capable of bemg oarried out 
with smooth effectiveness by an adequately tramed 
tank superintendent and one unskilled assistant 

This valuable report thus introduces a notable 
contribution to our means for preservation of the 
public health, and, as such, will bo welcomed by 
all upon whom that responsible duty falls That, 
however, is by no means all the story, for, as Dr 
E S Russell, the Director of Fishery Investiga- 
tions, observes in his preface “ It is significant 
that the real key to the problem w as found in direct 
and minute observation of tho normal physiology 
of the mussel ” Not only has a solution of a diffi- 
cult practical problem been found by scientific 
research, but that research has also added a most 
interesting chapter to our knowledge of molluscan 
physiology 

Perhaps a still more important contribution to 
2a 1 
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science has been rendered by Dr Dodgson in this 
comprehensive report by his skilful and courageous 
criticism (in Part 3) of bacteriological principles 
and methods of some antiquity and much in need 
of the caustic consideration which they receive 
Here agam, research and the original discovery 
that glucose is formed from the tissue glycogen of 
shellfish pointed the way to criticism of certain 
baotenoscopic methods depending on the fermenta 
tion of lactose, which, though based on perfectly 
sound general principles, may be quite misleading 
when applied to the particular case of shellfish 
analysis But the “ cogent evidence ” to which 
Dr Russell refers in respect of this phenomenon 
and of the errors likely to be introduced by the 
element of chanoe in tho interpretation of results 
is as resistant to concentration m a review as it is 
important from the point of view of tho experts 
It will require an extensive reply from the strictly 
orthodox 


Babylonian Astronomy and Chronology 

The Venus Tablets of Ammizaduga a Solution of 
Babylonian Chronology by Means of the Venus 
Observations of the First Dynasty By Prof S 
Langdon and Dr J K Fothennghain With 
Tables for Computation by Carl Sthooh Pp 
vi + 109 + xvi (London Oxford University 
Press, 1928 ) 36s net 

T HIS js a work of great interest to students 
both of archaeology and of astronomy The 
story of the many stages that were necessary before 
a full understanding was reached of the astrono 
in leal value of the tablets is as fascinating as a 
romance The tablets that have come down to us 
were copies made in the eighth or seventh centuries 
B o of originals more than a thousand years earlier 
We are fortunate in possessing a number of different 
copies of the originals , the calendar dates recorded 
m duplicate copies are not in perfect agreement , 
it is a familiar fact both in ancient and modem 
tunes that numbers are particularly liable to 
erroneous transcription We can reasonably ascribe 
the few discordances that remain m the solution 
to this cause 

The tablets are in the form of omens, stating 
that suoh and such configurations of Venus (Ninsi 
anna is the name used) on given calendar dates 
will be followed by such and such events on earth 
A prion, such documents would seem void of 
astronomical value, but convincing reasons have 
been found for believing that the omens were based 
on experience, and that such configurations and 
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subsequent events had actually occurred The 
date of the originals was not even roughly known 
until Father Kugler announced in 1912 his discovery 
that a Sumerian phrase that had hitherto been 
misunderstood meant “ The year of the golden 
throne ”, and was the date formula of the eighth 
year of Ammizaduga, commemorating his placing 
a golden throne and a statue of himself in a Baby 
Ionian temple This fixed the date within two 
centuries or thereabouts, and it was now possible 
to calculate the positions of Venus for different 
possible years The fact that transits of Venus 
usually occur in pairs, separated by 8 years less 
2] days, is well known Any configuration of 
Venus with respect to the earth reours after a 
similar interval of time But when a lunar calendar 
is used, tho recession of the date after 8 years is 
4 days, so this calendar is more senBitivo than the 
solai one to a change of date However, an inter 
val of 60 years would bring back the event to the 
same day of the month , but this would be the 
month preceding the original one Smce the 
beginning of tho year was somewhat elastic in 
those times, tins might bear the samo name as 
the original month , the same thing might even 
happen after a Becond penod of 66 years , if the 
dates were given somowhat roughly, or the days 
of tho month wrongly copied, there might be further 
uncertainty of one or two multiples of 8 years 
Thus we find that Kugler first adopted the year 
1977 B c as the first of Ainmizaduga’s reign, but 
later he made it 176 years later in consequence of 
some arguments of Weidner 
Dr Fothenngham then took the matter up at 
Prof Langdon’s request He improved Kugler’s 
calculation m two ways first, by taking into 
account the accelerations of the sun and Venus 
which had been found from disoussion of ancient 
eclipses and m other ways , secondly, by noting 
that the duration of the invisibility of Venus at 
conjunction with the sun depends on its latitude, 
which in turn depends on the date in the solar 
year He reached the date 1921 B c as the first 
year of Ammizaduga , it is a curious coincidence 
that the a d date of its first publication was only 
two years different (1923) 

The date 1921 bo is retained in the present 
publication, and the arguments in its favour have 
been considerably strengthened With the view 
of locating the months of the lunar calendar in the 
solar year, a number of contracts relating to the 
harvests of oora and of dates have been dismissed 
Kugler made a beginning in this research, but it 
has been extended Also Herr Schooh devised a 
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new method, based on the lunar months which 
were recorded as having had 30 days , this method 
would not be in itself decisive, but it gives some 
clue to the actual dates of new moon , it is found 
to support the above solution Another confirma 
tion is found m the accord between the chronology 
based on this date and that based on Schoch’s 
identification of the lunar eclipse that preceded 
the fall of Ur with the one that occurred on Mar 
8/9 ( J ulian) in 2283 b o The roeord of that eclipse, 
like tho Venus tablets, is in tho form of an omen 
The book contains a complete chronological list 
of the kings of Sumer and Accad, Babylonia and 
Assyria , it combines the deductions from the 
Weld Blundell prism with those of the present 
volume It is well to direct attention to the note 
on p 83 that all the dates of the table before 2300 
B 0 should be made 19 years later, since these had 
been set up before Schoch’s date for tho fall of Ur 
had been adopted Sargon of Agade reigned from 
2732 to 2677, and Nar&m Sm from 2652 to 2615 
Thus Nabu na’id, the last kmg of Babylon, made 
an error of some 1100 years in saying that NartLm 
Sm preceded him by 3200 years 

The book also contains discussions on the occur 
rence of intercalary years, both in Ammizaduga’s 
and neighbouring reigns , these seem to have 
depended largely on the whim of the monarch 
Thero are tables, prepared by C Schoch, for finding 
approximate positions of the planets, and for 
obtaining the date of new moon at any epoch 
between 3500 B c and a d 2000 
The full text of tho tablets is also given, both in 
cuneiform and transliterated, with translation and 
comments by Prof Langdon 

A C D Ckommelin 

World History since the War 
1918-1928 a Short History of the World By 
C Delisle Burns Pp 447 (London Victor 
Gollancz, Ltd , 1928 ) 16s net 

F OR those who desire a compact and trustworthy 
survey of world history sinoe the War from 
the political point of view, there is nothing to be 
had to compare with this book It relies mainly 
on the much fuller accounts given in the Beveral 
volumes issued by the Royal Institute of Inter- 
national Affairs, and it adds to them where they 
have not yet dealt with the particular problem 
The view suggested is, on the whole, hopeful, and 
would be more so but for the one serious defect 
to be mentioned later It points out, for example, 
the improved stability of Germany since the War 
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“ The German Reich is now much more powerful 
as against any of the local patriotisms of Germany 
than it was before the war ”, and again, “ whereas 
the unity of the Russian people was dissolved by 
the war, that of the German people was confirmed” 
The real reason for this difference, however, is not 
hinted at, and it will be found in the defect to be 
referred to below 

There is a wholesome protest, often repeated, 
agamst disparaging the mcreased attention given 
since tho War to the economic aspect of politics 
“ Tho increase of wealth and decrease of the mci 
dontal burden m producing it, is not m the least 
‘ matonabstic ’ The life of the body is the life of 
the spirit There are not two lives in the common 
man ” The ‘ common ’ man, by the way, occurs 
with rather tiresome iteration and provokes the 
inquiry who he really is “ The neglect of food 
supply and its incidentals — finance and commorce — 
by rhetorical politicians and diplomatists is not a 
sign of their superiority, but of their blindness to 
the importance of these basio factors on which then- 
own comparative freedom from economic insecurity 
rests ” So far, of course, as these persons do these 
things, they are open to Mr IX lisle Burns’s censure 
But surely they are doing it very little now ? 

These signs of a somewhat jaundiced eye are 
trifling and rather interesting blemishes on an 
excellent piece of work But a word must be 
said on the really senous pomt How can anyone, 
above all anyone of Mr Delisle Burns’s know ledge 
and breadth of mind, offer us “ A Short History of 
the World ” without a word on the enormous 
development and influence of science, and that at 
a time when its development and influence have 
been greatest ? It is not, as might be urged, a 
question of limiting the field, for other matters, 
desirable for a complete view, may be left out 
without essential damage to the mam argument 
One can wnte a history of the last ten years without 
mentioning the poetry and art of the period It 
would be incomplete, but not vitally mutilated 
One cannot do so without science, because science 
is at the base of that shrinkage of the world and 
that permanent establishment of international 
relations of which Mr Delisle Burns is as conscious 
and as firm a defender as anyone To take two 
crucial examples from the book itself It is because 
Germany was a scientifically organised and eduoated 
country that she survived the War as she did and 
has mcreased her coherence, and because Russia 
was not that she went down , and, on the largest 
issue which arises m the penod, it is because the 
| nations of the West are the guardians of this 
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scientifically organised sooiety that they must 
maintain their position vm d vts of the East and 
the less developed peoples of the globe 

It is almost unnecessary to add that these last ten 
years have also witnessed the most amazing exten 
sions of the scientific spirit above all in astronomy 
and physics that humanity has ever gamed These 
belong to all mankind they afford the easiest 
means of binding the nations together and they 
lift the mind above the atmosphere of jealousy 
and discord which are so painfully apparent even 
in a generally hopeful book such as Mr Delisle 
Bums has given us F S M 

Our Bookshelf 

Vo /ages of Exploration to Judge of the Bearing of 
Hybridisation upon Evolution By J 1* Lotsy 
andW A Goodijn 1 South Africa ( Oeneiica 
Nederlandsch Tijdschnft voor Erfehjkhetds en 
Afstammingsleer onder rodaotio von Dr J P 
Lotsy en Dr H N Kooiman vol 10 ) Pp vm 
+ J15 + 11 plates ( s Gravenhage Martinus 
Nijhoff 1928 ) 35 guilders 
Da Lotsy has undertaken during recent years 
many voyages of exploration seeking evidence of 
the frequency of hybridisation in Nature in order 
to assess its rdle in the creation and perpetuation 
of the diversity in characterisation so abundantly 
observable Recently with his colleague Dr 
Goodijn he visited South Africa and in the volume 
under notice gives an account of the many things 
they saw The first part of the story concerns 
itself with forty three plant hybrids distributed 
over thirteen families 

Thereafter the authors turn to a much more 
interesting topic that of hybrids between different 
human races so very common m South Africa and 
et save for the classical work on the Rehoboah 
ybnds so far unrecorded The investigation was 
perforce somewhat hurried and much of that which 
is written is copied directly from other books which 
would seem to be mainly impressionistic and un 
critical However the chief native races are 
divided for purposes of discussion into Bantu 
Bushman and Hottentot linneons and it is sug 
vested that there exist some eight tribes which 
nave had their origin in the crossing of these 
Quite interesting but definitely anecdotal accounts 
are given of certain white x black crosses The 
origin of the de Buys people the Bastaards and 
Gnquas and the Cape coloured is discussed but 
no reallv satisfactory conclusion is reached 
Finally a number of family histones illustrated 
with useful photographs is given and these may 
permit the enthusiast and the expert to identify 
the ancestry by recognising segregation among the 
progeny This is always a Bimple matter in the 
abeenoe of any standard type Similarly the 
coloured plates (in a separate folder) illustrating 
the plant and human crosses are of more artistic 
than scientific value 
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Science and Personality (The Terry Lectures ) By 
Dr William Brown Pp ix + 258 (London 
Oxford University Press 1929 ) 12s 6d net 
This volume contains the substance of three lectures 
which, were given by Dr Brown m the United States 
in 1928 ana were delivered in connexion with the 
Dwight H Terry Foundation The material there 
presented has been amplified by the inclusion of a 
selection of other papers relevant to the general 
theme which is broadly a consideration of religion 
in the light of science and philosophy 

Dr Brown commences by a brief survey of the 
present state of the physical sciences and he then 
proceeds to examine the condition of the biological 
and psychological sciences Continuing he deals 
shortly with the problems of mental umty as con 
trastod with mental dissociation insisting that here 
is to be discerned a direct relation to the problems 
of unity and dissociation in the physical and physio 
logical spheres He then proceeds to consider the 
various theories which have been advanced to 
explain the phenomena of suggestion passing on 
to an examination of the claims of psycho analysis 
and other forms of psycho therapy The book 
onds with a discussion of personality m relation to 
the alleged supernormal phenomena which form the 
subject matter of psychical research and in this 
section a full report of a sitting with the medium 
Mrs Osborne Leonard is printed m order to lllus 
trate the bearing of the trance utterances upon the 
general question 

Although it is obvious that Dr Brown is in favour 
of trying to reconcile the claims of science with 
those of religion it is not quite clear m what sense 
he uses the latter term Again the relation of 
religion to what he calls the universe and the 
concept of value which he considers an integral 
part of his argument are not sufficiently worked 
out to illustrate the problem of personality and 
the inclusion of some very dubious examples of 
clairvoyance towards the close of the volume 
tends rather to obscure than to clarify the funda 
mental issues 

It is to be hoped that Dr Brown will return to 
the same theme in another place and develop 
individual points in his theory more fully than he 
has found possible m the present volume 

Vorlesungen ilber theoretische Physik an der Uni 
versitat Leiden Von Prof Dr H A Lorentz 
Band 4 Die BelattvtUUstheone fitr gleich 
fdrmxge Translatumen ( 1910-1912 ) Bearbeitet 

von Dr A D Fokker Ubersetzt von Dr H 
Stucklen Pp ix + 180 (Leipzig Akademische 
Verlagsgesellsohaft m b H 1929 ) 13 80 gold 
marks 

This volume is substantially a translation of the 
lectures delivered by Prof Lorentz m 1910-12 on 
what is now called the special theory of relativity 
with one omission and a few additions The part 
omitted dealt with gravitation and has been with 
drawn as being superseded by Einstein s general 
theory One addition is an aocount of later ex 
penmental work on the mass of a moving eleotron 
The results of Guye and Lavanehy (1916) ton 
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oathode rays of high velocity are described very 
fully, as they are regarded as removing any 
possible doubt as to the truth of the Lorentz 
transformation formulae Another addition, taken 
from later lectures, discusses a few specially diffi 
cult questions concerning tension, momentum, and 
energy 

The special theory is so well known now that the 
book calls for little comment The style, as might 
be expected, is excellent It is characteristic of the 
author’s modesty that he dismisses in a single 
sentence his own researches which preceded those 
of Einstein 

There is one point m Prof Lorentz’s presenta 
tion that is rather puzzling On p 17, and again 
on p 27, he strongly main tarns that the contraction 
of a moving rod is a real effect, and not merely 
apparent This seems to be in direct conflict with 
the opinion of Eddington (cf “ The Mathematical 
Theory of Relativity ”, p 26) On p 28, Prof 
Lorentz supports his view by saying that tho con 
traction can be photographed This perhaps estab 
lishes it as a real effect of the relative motion 
between tho rod and tho camera, but scarcely as a 
real property of the rod itself H T H P 

Probability and its Engineering Uses By Dr 

Thornton C Fry Pp xiv + 476 (London 

Macmillan and Co , Ltd , 1928 ) 30s not 
Undkb the impact of numerous scientific develop 
ments, physical, biological, and engineering, the 
subjeot of probability is gradually finding a position 
of first importance among mathematical studios 
Besot as it nos been with its own natural difficulties 
and with the conflict of views regarding its founda 
tions held by various sections, no authoritative 
treatise has so far appeared that has been accepted 
without question by all sides Many text books on 
the subject in the past have at best boon a mere 
collection of examples with little or no co ordina 
tion The present volume is the result of a course 
given at the Bell Telephone Company and at the 
Massachusetts Institute of Technology on tho 
theory of probability as applied to electrical prob 
lems, in particular those problems that arise in 
the work of the telephone oxchange Although 
the book bears clear evidence of its origin, its 
utility is not m any sense limited to this field, and 
its applications in numerous directions are to real 
and useful things 

The introductory chapters contain a very sound 
exposition of the fundamentals of the subject, and 
the author is at great pains to bring out the circum- 
stances m which the purely abstracted problem of 
probability may or may not be expected to have 
its application in the real world In later sections, 
averages and distribution functions, as they occur 
most frequently in engineering statistics, physics 
and actuarial science, are handled with interesting 
and detailed discussions on traffio donsity ana 
adjustment of traffio flow, especially in relation to 
the work of telephone exchanges For physicists 
a chapter of especial interest is that giving a concise 
treatment of the kinetio theory of gases, with the 
numerous applications of probability m that field 
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clearly set out The book is at once clear, bright, 
readable, instructive, and accurate, and is certainly 
to be recommended 

Vertebrate Zoology an Introduction to the Compara- 
tive Anatomy, Embryology and Evolution of Chor- 
date Animats By G R de Beer (Text Books 
of Animal Biology ) Pp xx + 605 (London 
Sidgwick and Jackson, Ltd , 1928 ) 16s net 
A number of topics of considerable interest m com- 
parative anatomy and embryology have been dealt 
with in the researches of recent years, but, despite 
their importance, they have been slow in finding 
their way into text books, particularly m the Eng 
lisli language The present voiunio ih largely con- 
cerned with these, although more generally avail- 
able conclusions of fundamental importance are also 
included They are discussed clearly m a series of 
separate chapters, some of which might be expanded 
with advantage, and occupy just over a third of the 
book 

The chapters on the t mbryology of Amphioxus, 
the frog, tho chick, and the rabbit as illustrating 
different types of development, and those on the 
evolution of the various classes of diordates, are 
written m an interesting manner The early ehap 
ters, giving desenptions of nme different forms, are 
very brief and will not be of much service to tho 
student although they may help the layman to ap- 
preciate tho discussions m the subsequent pages 
Some of tho illustrations are not up to the standard 
that might be expected in a w ork of this description, 
and here and there are statements that are ambigu 
ous or incorrect 

The book furnishes the general reader with a good 
review of the present ideas m cliordato morphology, 
and the student of zoology will also find much that 
is of interest and use to him in his studies 

A Study m Tubercle Virus, Polymorphism, and the 
Treatment of Tuberculosis and Lupus with Oleum 
alhi By Dr William C Minchm Third edition 
Pp xvi + 110 + 26 plates (London BailMre, 
Tindall and Cox, 1927 ) 26s net 
The mam thesis of this book is that the bacillar 
one is not tho only form of the tubercle bacillus, 
and that minute spherical granules are extruded 
from the bacillus, which undergo a cycle of develop- 
ment consisting of division, budding, and protrusion 
of tubular structures As regards the granules, 
the author’s observations are probably correct and 
are confirmatory of those of Spongier, Much, and 
others, and of the more recent work which suggests 
that there is a ‘ filterable ’ stage of the tubercle 
bacillus The development cycle seems much more 
problematical and needs confirmation For the 
treatment of tuberculous conditions, the author 
extols an old remedy, oil of garlic, and produces 
sufficient evidence of its clinical value to suggest 
that it is worthy of more extended trial The book 
is illustrated with a number of excellent plates, 
though it is questionable if the high magnification 
( x 4000 6000) employed in the photomicrographs 
is of much value, as resolution is not increased 
thereby and there is some loss in definition 
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Letters to the Editor. 

[The Editor does not hold hitnaelf responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natube No notice is taken 
of anonymous communications ] 

Distribution of Temperature in tbe First 
25 Kilometres over the Earth 

It is with much pleasure that I notice m Natube of 
Juno 1, p 834, Dr Ramanathan’s amplification and 
correction of the tropical portion of my diagram of 
distribution of temperature m a vertical section of the 
atmosphere of the globe from the summer pole to the 
winter pole I hope the time is not far distant when 
some other enterprising meteorologist wdl render a 
like service for the polar regions of that diagram It 
is badly needed 

Whilo, however, are waiting for that amphflca 
tion.it would bover\ holpfulif Dr Ramanathan would 
supplement lus contribution by additions and cor 
rections within his knowledge to another diagram, 
namely, that of lines of equal entropy m a similar 
section which will be found on p 1 10 of the volume to 
which he refers 

My reason for asking for tins particular service is 
that, in order to deal with the physics of the uppei 
air, the distribution of temperature alone is not 
sufficient , the corresponding values of pressure come 
into consideration too , anil the best form m which 
the information about pressure can be oonvoyed is by 
a corresponding diagram of isentropic lines which can 
indeed be superposed without risk of confusion upon 
the isothermal lines already drawn 

In explanation let me say that everybody recognises 
that convection is a primary featuro of weathor , and 
we are accustomed to think of temperature enhanced 
beyond that of the environment as the natural pre 
liminary to oonveotion So it is , but it is tempera 
ture in relation to pressure — entropy, in fact — that 
really counts It is entropy whioh decides the 
equilibrium position of a sample of air, whether it 
will rise or sink or stop where it is in a particular en 
vironment Entropy depends on temperature and 
pressure It is reduced by reduction of temperature, 
but enhanced by reduction of pressure m accordance 
with algebraical formula) whioh are quite easy to work, 
and are set out in the report of the recent Leipzig 
meeting of the International Commission for the 
Exploration of the Lpper Air The physical signifi 
oance of an isentropic surface in the atmosphere is that 
air cannot pass upward from it without access to a 
supply of heat, nor downward without getting rid of 
heat Circulation along an isentropic surface on the 
other hand can take place without any oommunica 
tlon of heat, no matter whether the controlling surface 
be horizontal or vertical at the position of the sample 
Convective equilibrium is the name which our pre 
decessora gave to an isentropic condition m the vertical, 
and no energy is required for motion where there 
is convective equilibrium We are accustomed to 
think of convective equilibrium as characteristic of 
a considerable horizontal area , but that can scarcely 
be so— differences arise from variations in surface 
temperature, height, or solansation, and the minutest 
difference in a region of convective equilibrium is 
dynamically operative 

Hence the lines of equal entropy in a vertical section 
are a guide to the conditions of the circulation of air 
and may be regarded as essential to the compre 
henaion of the physics of the atmosphere 

Doubtless, in order to deal with particular oondi 
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tionB, diagrams of lsentropio surfaces for the particular 
occasions are necessary, and they oan be provided as 
soon as we oan get maps of the distribution of pressure 
and temperature at successive levels The diagram 
of normals is not the final step , but it is at least a 
first stage, and an important one in the prosecution of 
productive inquiry , I trust that Dr Ramanathan 
will find an opportunity for providing it Personally, 
I require the information for tracing possible tracks of 
airolovated by convection in the tropical regions and 
descending somewhere else I have a place ready for 
it, and if ho will supply it I shall be correspondingly 
grateful Napier feu aw 

10 Moroton Gardens 8 W 5, 

J une 3 


An Ancient Spearhead 

In the British, London, and Aylesbury Museums 
are a few iron spearheads, presumably of the Early 
Iron Age, and evidently copied from the cast bronze 
spearheads of the late Bronze Ago, which ended 
about 800 B c in Bntam All of these were found in 
England Mr Reginald A Smith, Keeper of British 
and Medieval Antiquities, British Museum, informs 
me that their occurrence has long been a mystery , 
that, on one hand, it is difficult to account for their 



shape in wrought iron by reason of the high degree 
of technical skill required for their manufacture m 
this way, and that, on the other hand, cast iron, of 
which they may possibly be composed, is supposed 
to have been unknown even in medieval times 

I was recently approached by him to know whether 
it would be possible to put this matter to the test, 
and a specimen in the British Museum from Golden 
Lane, City of London, was selected for this purpose, 
The weapon in question is a narrow leaf shaped spear- 
head of Bronze Age type, 7J inches in length, having 
a short round socket with flattened sides whioh are 
pierced by two holes for a nvet The blade has a 
mid nb extending to the tip, and inside the socket 
tapers for a length of 51 inches Its approximate 
date ib 7th century b c It may be a century or two 
later, but scarcely earlier 

There was no difficulty about preparing a surface 
suitable for microscopic examination, although owing 
to the regulations the specimen itself could not be 
taken out of the Museum, and the necessary work 
had to be done there For this reason it was not 
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ble to photograph the actual structure obtained 
section examined was parallel to the surface of 
the spearhead and about half way between the tip 
and the broadest point A sketch of the microatruc 
ture was made with great care by my assistant, Dr 
J M Robertson, and from this the accompanying 
photograph (Fig 1) was prepared The structure 
shown is at a magnification of 120 diameters It is 
typical of wrought iron The black elongated areas 
with somewhat serrated and rough edges represent 
the slag threads which have been elongated in the 
direction of working The small irregularly shaped 
polyliedra are the crystals of iron Theie is no doubt, 
therefore, that this paiticular spearhoorl consists of 
wrought iron, and not of cast iron 

Without a complete examination and consequent 
destruction of the spearhead, it is impossible to 
ascertain how the forging was done, but there are 
certain features of the specimen itself which suggest 
two possible methods of forming The hollow centre 
of the rib extends to within a short distance of tho 
point of the spear and tapers with the rib so that 
the metal of the rib is of approximately the samo 
thickness throughout its length It would appear 
that this hollow in the rib is a consequence rather 
than an object of the method of forging, and it 
indicates that the forming was earned out on a 
mandril of metal or stone Two alternative methods 
of forming may be considered In tho first the spear 
head could havo been made from a long strip bent 
back over the mandril and forged down at a welding 
heat In this way the head would be formed from 
one piece of metal , the leaf shape would be obtained 
by chipping or gnnding , the joints would corre 
spond with the edge of the spear and a mandril 
would be necessary to form the central rib In the 
second, the mandril may have been used to pierce a 
billet of suitable size and have served as a means of 
holding the metal during forging and as an aid in 
forming the rib 

Whatever method of forging was m fact adopted, 
the crystal structure of this spearhead is very similar 
to that of a wrought iron produced at the present 
time It is impossible not to admire the skill of the 
earliest iron workers who produced results such as 
this H 0 H Carpenter 

Imperial College of Science and Technology, 

South Kensington, S W 7 


The Dehydration of Benzene 

Prop H B Baker has shown that prolonged oon 
tact between benzene and phosphorus pentoxide results 
in a marked nse in the boiling point of the liquid 
From this we may safely infer that corresponding and 
oonourrent variations m other physical properties, 
such as the refractivity, freezing point, and specific 
volume, take place during the process of dehydration 
To test the accuracy of this supposition, I have 
dunng the past year earned out many determinations 
of the refractivity of benzene m the presence of pure 
phosphorus pentoxide For this purpose use was 
made of (a) a hollow prism andvefractometer readable 
to 1* of arc, and (6) a Jamm interferometer by Hilger 
capable of meaaunng to within ith of a fnnge For 
each senes of expenments the benzene bought as 
‘ pure ’ was re purified and subjected to a preliminary 
drying by calcium chlonde 

After introducing the benzene into the pnsm or 
interferometer, a first determination of the refractivity 
was made Pure phosphorus pentoxide was then 
placed in the liquid, and additional and periodic 
measurements of the refractivity effected Data thus 
obtained during an interval approximating six 
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months, proved that as a result of exposing the ben- 
zene to the action of the dehydrating reagent the 
refractivity changed continuously On plotting re- 
fractivities against time, the resultant graph consisted 
of two distinct portions or limbs, both smooth, but 
having very different directional values A study of 
the whole graph has led to the conclusion that the 
firet limb represents the rate of the removal of the 
mechanically admixed water, and that the second 
limb offers a measure of the rate of the withdrawal of 
water in actual combination with benzene In other 
words, the first limb of the graph is indicative of the 
rate of drying as ordinarily understood, and the 
second the rato of true dehydration Whence it 
appears that during my expenments the benzene 
under observation behaved as does a wet crystallised 
salt, such as copper sulphate when exposed to air 

The results bo far obtained clearly indicate that, 
within some as yet undetermined range of temperature, 
benzene firmly combines with water, and thus forms 
one or more hydrates This conclusion is strengthened 
in consequence of some preliminary measurements 
of tho specific volume of benzene in the presence of 
phosphorus pontoxide This physical ‘ constant ’ is 
found to be dependent upon the temperature to which 
tho benzene has been exposed imrmhcUely before the 
determination is earned out For example, I find 
that the noimal speufic volume at 18" C is lessened 
by a preliminary cooling of the benzene in melting ice, 
and increased when the liquid is first heated to 21“ C 
Whence it appoars, first, that dunng crystallisation, 
combmod water is ojeoted from the benzene and taken 
up by the phosphorus pentoxide , and secondly, as 
the temjiorature is raised from 0“ to 21“ C , tho process 
of dehydration is reversed so that the benzeno is re 
hydiated by the withdrawal of water from the newly 
foimed metaphosphorm acid From this it follows 
that the drying power of anhydrous benzeno is, within 
certain limits of temperature, greater than that of 
phosphorus pentoxide 

During precisely similar expenments conducted 
with benzone in the absent e of phosphorus pentoxide, 
the changes in the specific volume, although in kind 
the same, were relatively quite insignificant 

These investigations are being extended, and in due 
time I hope to give a detailed account of the work 
elsewhere J .T Manley 

Daubeny Laboratory, 

Magdalen College, 

Oxford 


The Intensive Drying of Liquids 

The well known work of Prof H B Baker on the 
properties of liquids and solids whioh have stood for 
long periods of time in closet! vessels with phosphorus 
pentoxide is of the greatest importance to chemists 
Sinoe the publication of Prof Baker’s 1022 paper, 
in which he reported a remarkable change m some of 
the physical properties of ten liquids which had been 
dried for from eight and one half to twenty eight 
years with phosphorus pentoxide, the problem of the 
influence ot traces of water on pure chemical sub 
stances has been of controversial interest Several 
authors have described experiments which are 
interpreted as confirming Prof Baker’s work (Struts, 
J Chem Soc , 125, 1068 , 1924 Mali, Z anorg 
Chem , 149, 150 , 1925 J W Smith, J Chem Soc , 
867 , 1928), while I have not been able to chock this 
work (Lenher and Daniels, Proc Nat Acad , 14, 606 , 
1928) with benzene and cm Iron tetrachloride which 
had been dried for from four to four and one 
half years (1023-1928) Tho difficulties of repeating 
Prof Baker’s expenments are verv great, because 
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experiments corned out in a drying time lees than that 
token by him, which do not effect a change in the 
dried liquids, can always be met with the practically 
unanswerable cnticism that intensive drying had not 
been obtained 

I have no reason to belie vo that the liquids 
described by me m the Proceedings of the National 
Academy of Sciences woro not intensively dried In 
fact, if one accepts the work of Smita (loo eit ) the 
liquids which were sealed up with phosphorus pent 
oxide m 1923, and were examined m 1928 by me, 
were certainly intensively dried, though no change 
in the physical properties of these liquids was ob 
served As I could see no explanation of my rosults 
other than the obvious conclusion that the boiling 
point of dried liquids and undned liquids is the same 
when supei heating is effectively prevented, there 
remained the difficulty of explaining Prof Baker’s 
ri markable results Experiments were performed to 
see if the effects reported by lum could not be obtainod 
under similar exjienmontal conditions with ordinary 
liquids These experiments, a full description of 
which will be published shortly m America, show 
that ordinary pure benzene carbon tetrachloride, and 
water give apparent boiling points as high as 27° 
above the normal boiling point when measurements 
aro carried out in a reproduction of the apparatus 
described bv Pi of Baker and ITof Srmts I have 
repeated the crucial experiment of Baker and bmits 
(Smits, loo cit , Baker, J Chern Soc , 123, 1223, 
1923) with exactly the apparatus and procedure 
doscnbed by thorn, using ordinary bon/ene, and I 
have observed the same phenomena There can bo 
no doubt that what is interpreted by these authors 
as a fractional distillation of dried benzene is super 
heating of benzene, for the same effeot is obtained 
with ordinary pure bonzeno 

The conditions wluch are favourable to tins apparent 
rise in boiling point have boen studied and will be 
described at length olsewhere Some of those oon 
ditions aie (1) the use of a heating bath (2) the 
immersion of the thermometer bulb in the liquid the 
boiling point of which is being measured (3) allowing 
a liquid to stand m contact with a flocculent solid, 
such as redistilled phosphorus pentoxide, which will 
remove dust particles (Spring, liec Trav Chun Pays 
Bas, 18, 233 , 1899) , and (4) distillation of the liquid 
into a clean flask before determining the boiling 
point, which tends to free the liquid of dust partiolos 
which act as centres for the formation of bubbles to 
initiate boiling (Martin, J Phys Chem , 24, 478 , 
1920) 

I have repeated and extended Prof Baker’s expert 
menta on benzene whioh has been subjected to a nigh 
direct current potential ( J Chem Soc , 1064 , 1928) 
The boiling point of benzene subjected to a potential 
of 460 volts direct current for more than twenty 
four hours in a reproduction of Prof Baker’s apparatus 
was found to be unchanged, namely, 80° to 80 2°, 
when heating was corned out with a platinum wire 
heating element under conditions where it is known 
there is less than 0 03° of superheating When 
boiling point determinations were carried out both on 
benzene subjected to the direct current potential and 
ordinary benzene with no potential applied m an 
identical apparatus, using a heating bath (Prof 
Baker seems to use a heating bath m his boiling point 
determinations ), no difference which could be attributed 
to the influence of the potential was observed , both 
tubes were easily heated 10° to 26° above the boiling 
point of benzene before ebullition began One is 
forced to conclude not only that there is no real 
change in the state of liquids subjected to a high 
direct current potential, but also that the original 
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measurements were earned out under conditions 
where superheatmg is practioally unavoidable 

It does not seem necessary here to oonsider the 
theories of Prof Baker and Prof Smits on the inten 
sive drying of substances, but this matter, together 
with additional experiments and a review of the 
published evidence for the change of some of the 
physical properties of liquids on prolonged drying, will 
be dealt with m the forthcoming paper referred to 
abovo 8 Lenhfb 

Expenmental Station, 

E l duPont de Nemours and Co , 

Wilmington, Delaware 


X-ray Evidence for Intermolecular Forces 
in Liquids 


Different mathematical methods I_s havo been 
used to express the conception of the 1 structure of a 
liquid’ in exact formula’, mainly with the intention 
of accounting for the A ray diffraction pattern The 
different treatments, howover, have a common pnn 
eiplo, which for our purpose may be stated in the 
following way The arrangement of the molecules in 
the liquid, and of the electrons in the molecules, 
causes a non uniform distribution of soattenng power 
in the liquid This distribution may be resolved in a 
continuous rango of periods in a way analogous to, 
but not identical with, ordinary Fourier analysis In 
A ray terminology these periods may be called 
spaoings ’ , if properly defined each of them is re 
lated to a certain diffraction angle by the well known 
Bragg relation, and their strength is measured by the 
corresponding intensity m the diffraction pattern 
We will confine ourselves to moleculos wmch do not 
differ very much in shape from spheres Then the 
most prominent spacing is due to tne mutual distance 
of neighbouring molecules, and it is indeed this spacing 
which accounts in most oases for the ‘ principal nalo 
as has been put on firm ground for the first time by an 
expenmental study of Keesom 1 
The interpretation of the diffraotion pattern outside 
the pnncipal halo is complicated by the fact that here 
the 4 inner structure ’ of the molecule, mentioned 
above, may also play a part On the contrary, I wish 
to emphasise that this influence must bo negligible 
in the region of the pattern inside tho principal halo 
This arises from the fact that if the inner structure 
is resolved into * spaoings ’, these are of course mainly 
shorter than the intermolecular distances Therefore 
it may be stated that the diffraction pattern of liquids 
inside the principal halo is only related to the mutual 
arrangement of the molecules 

This circumstance suggests the possibility of apply 
mg some theoretical considerations First, it hasbeen 
shown 1 * that for the cose of very small diffraotion 
angles the intensity must approach a definite limiting 
value, whioh may be calculated from the oompressi 
bility of the liquid, and is ordinarily about five per 
cent or less of the intensity that would result if the 
scattering of all molecules were moohorent But we 
may perhaps go a little further, at least when the 
intermolecular forces may be negleoted (exoept of 
oourse in so far as they prescribe a definite volume for 
a definite quantity of moleoules) To this end w® 
oompare our problem with the analogous one-dimen 
sional case,* where the required calculations are easily 
carried out rigorously, ana show that, when we proceed 
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from the principal maximum to Hrnaller angles the 
intensity falls off continuously ami rather rapidly to 
the limiting value already mentioned There is no 
reason to suppose that this should be radically different 
in three dimensions 

With the view of testing these points I have recently 
examined the diffraction pattern of many liquids at 
small diffraction angles and ha\o arri\ ed at some re 
suits that seem interesting enough to communicate 
to Nature As an example let us take water (here 
it is chiefly the arrangement of the oxygen atoms that 
determines the diffraction pattern) It is well known 
that the principal halo of water lies at a diffraction 
angle to which corresponds a spin ingof about I A , in 
good agreement with the mean mtermolecular dis 
tanca I have found however thut at the inner side 
of this halo the intensity is rather strong and roughly 
constant till a very small angle is reached, correspond 
ing to a spacing of about 17 A At this angle the 
intensity fallH off rapidly, and for still smaller angles 
approaches a limiting value wluch may lie assumed 
with some reason to agree with tho theoretical limiting 
value considered above But how are the spaemgs 
between 3 and 17 A to be explained ? We have al 
ready seen that we certainly must look for an oxplana 
tion in the arrangement of the molecules A closer 
examination shows that this arrangement must be of 
the following kind in tho immediate neighbourhood 
of every molcoule tho mean density must be greater 
than at greater distances lhis arrangement may bo 
described as a 1 tendency to association ’ though I 
think this is mostly to be understood in a dynamical 
rather than m a statical sense The reason of this 
arrangement is, of course, to bo found in tho nature 
of the attractive mtermolecular forces 

The same strong scattei mg inside the principal halo 
is found with many other liquids, and recently it has 
also boon remarked by Knshnamurti * that with 
liquids classified from other reasons as ‘ associating ’ 
it is often so strong as to give use to an inner ring ’ 
This agrees with the explanation given above 

I should like, however, to point out, that a scattering 
inside the principal halo, stronger than tho hnuting 
value, though much weaker than in tho previous cases, 
is present also with liquids, as benzene, carbon tetra 
chloride, carbon bisulfide, and others, 7 which are 
usually not called ‘ associating ’ Indeed the only 
exception known to me is that of mercury From this 
it would seem that in the X ray pattern we have a 
much more sensitive method for studying the inter 
molecular forces than in many other methods 
Perhaps we may hope in due time to be able to draw 
more definite conclusions from it In this respeot it 
might even sometimes serve us better than the 
diffraction pattern of the solid stato 

J A Prins 

Natuurkundig Laboratonum der 
Rijks Umversiteit te 
Groningen 


X-ray Pattern of Metallic Crystals 

While reading the literature on diffraction of 
X rays, I came across interesting photographs of 
X ray patterns for a few metallic foils — aluminium, 
cadmium, copper, lead, silver, thallium, tin, zinc, and 
several lands of brass — at different temperatures 
(Nishikawa and G Asahara, Phys Rev , 1920) The 


• P KrUhn«murtl, Ind Jour Phyt OaleutU 2 , 401 1928 _ 

another paper Mr Krlehnamurtt hae aleo etodled notation* from the 
eame point of view aa I did In a prevtona letter to Natces [Ind Jm 
Phyt .Calcutta, *. 209 , 1928 . NaTTOB 113 , 84 , 1929) 

» Ae a curious fact It may be mentioned that orsanlc lodldee eeem t 
ebow an Inner ring while bromldee do not, even u the molecules ai 
rather long (for example, Cu-dibromlde) For the longeet ipadng of 
Cii-dlbromlde In solid state I found 12 # A , thli low value probably 
indicates that the CH, -chain la not straight In this oompound 
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most interesting fact one finds from tins paper is 
that there is a remarkable change in the nature of 
the pattern for a metal as time elapses after the 
rolling process Silver and tin for example gave 
ill defined patterns immediately aftei the rolling 
process, but these gradually c hanged during the 
following two or three weeks to the distinct spot 
patterns charai tenstic of annealed samples Nishi 
kawa and Asahara com hide from this that for these 
samples tho crystal giowth vvlrn h ai companies anneal 
mg takes place at room temporatuics 

Wo had in our laboratory a few metal foils kept at 
room tom | Mira turn for about twenty years This is 
mdood a sufficient time for tho complete recovery of 
the foils after the proioss of their production, and a 
beautiful spot pattern was expected Patterns for 
a few metallic foils were therefore taken For this 
purpose a Haddmg tulie with a topjier antieathode 
was worked at about 85 kv and 10 ma A strong 
beam of \ lays was allowed to pass through the 
mat< rml 1 ho pattern w as rei orded on a pliotogi aphio 
plate kept at a distance of 3 un from the leaf Silver 
and gold gave a ling pattern the rings were quite 
continuous and there was no indication of any spots 
on the plate In tho case of tin (grov) tho pattern 
was mostly Himilar to No 27 of Pluto 1 of the paper 
quoted above and not spots as in No 27 For gold 
and silvtr the lings w»ie not only of similar naturo 
but were also of identical diameter The diamotoi of 
the inner ring was 3 7 cm , and that of tho outer one 
4 5 cm The intensity of the inner ring was about 
ten times the intensity of the outer one From these 
facts one is tempted to diaw the following ton 

(a) bor silver and gold the lattice is the same, and 
is the same in magnitude Tlus is borne out by the 
experiments made by I Vegard in a different way 
(Phil Mag , 32, 1920) (h) These metals do not 

recover fiom tho effects of the process bv whnh the 
leaves are made using the terminology of Nishikawa 
and Asahaia (c) It is more proper to regard a thin 
metal leaf as an assemblage of metallic crystals as in 
the case of powders, foi which by Hull s method we 
always get a ring pattern 

'Inking d as tho lattire constant responsible for the 
production of both the rings, w'o hnd tliat sm tf/sin 0 
= 0 87, which is about the same as Cu(Kp)/Cn(Ka) 
It thus appears that the two rings are due to Kp and 
Ka lines of copper G B Deodhar 

Department of Physics, 

Oniversity of Allahabad, 

Allahabad (India) 

Emission Lines in the Spectrum of the Solar 
Corona 

It seems very improbablo that tho bright line 
spectrum of the inner corona can be attributed to 
thermal excitation of the coronal matter We may 
seek its cause in tho process of photoelectric ionisation 
and apply then, as a first and rough ostimate of its 
brightness, the same analysis as Dr Zanstra has done 
in the case of diffuse nebula? ( Astrophye Jour , 86, 
No 1) Thus we assume in this approximation that 
the emission spectrum of the (orona is due to a 
mechanism of recombination of free electrons with 
atoms, ionised by tho high quantum radiation, 
emerging from the sun, acting as a black body 
radiator , and that the corona consists only of 
monoatomio hydrogen We have to suppose, further, 
that the high quantum radiation is completely 
absorbed by the ooronal material, and that all the 
freed electrons recombine with the ionised hydrogen 
atoms 


2 a2 
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With these assumptions we can apply Zanstra’s 
foi inula for the ratio of the integral brightness of the 
oorona to that of the sun 


where 2 is the sun s effective temporature , h and k 
are well known constants r 0 will be in our ease the 
frequency corresponding to the head of the Lyman 
senes (32 84 x 10 1 *) , », and are the limits of fre 
quency for photograpluc rays (^=.5 95 x 10 14 and 
r,= 0 10 x 10 14 ) Expressing L m differences of stellar 
magnitudes Am we get 

0400 18 0 8 0 

0200 99 1 0 9 

0000 20 0 - 0 0 

0800 20 8 - 5 2 

(m, is stellai magiutude of the corona , 
m- - 26 0 mag ) 


Wo can conclude from these data that evon in the 
case of lowest admissible effective sun s temperature, 
we should obtain on the plates the effect of a relatively 
faint but charactoi istio bright line spectrum superposed 
on the continuous spectrum of the corona (Russell 
Dugan, Stewart, Astronomy , vol 2, p 507) 

It should be noted that the proposed explanation 
of the bright ooronal lines is related to a fact noticed 
by Balanovsky and Perepolkin (Afon Not Hoy Ast 
bo< , 88, p 747), namely, that the ooronal material 
seems to be attracted by the solar prominences This 
may be due to the fact that a part of the high fre 
quency quanta, being absorbed by the prominence, 
does not ieach the coional matter and produces a 
darkening of the oorona over tho prominences In 
that case the coronal emission lines ought to weaken 
considerably above a prominence , and such an effect, 
if observed during an eclipse, would afford a proof 
of the photoelectric origin of the coional emission 
spectrum VV /esspwitsch 

University Observatory, 

Leningrad 

W Nikonow 


Asti onomical Institute , 
Lenmgrad, April 29 


Growth-gradients and the Axial Relations of the 
Body 

In previous communications (see Huxley, 1927, 
Biol Zentratbl , 47, 151) it has been pointed out that 
in Crustacea the presence of a oentre of active growth, 

nLjhfJ 



for example, in a male ohela, is associated with excess 
growth of the other walking legs The third maxilliped , 
however, is not affected m this way, but appears to be 
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slightly decreased m the male The question arose 
whether this was a positional effect, appendages 
anterior to the growth centre being inhibited in 
their growth those posterior being accelerated, or 
whether, since the maxil w A w 

lined was an appendage ‘ ' 

of different type from the 
pereiopods, its growth 
was not correlated with 
tlioirs 

To settle this question, * 

measurements have been 
made on a large Indian 4 
speoies of Palasmon ( P jv* 

carcmu8) in which the -5 

second poreiopod, not the J 

first, is enlarged as the 
male chela 1 he material 
was presented by the | 

Zoological Survey of * 

India through the kind “ 

ness of ( n I Seymoui 1,0 
Sowell 

The results appeal 
quite definite Foi 100 
pel cent meteaso in cara 
pace length the percentage inciease in length of the 
various limbs measuied an as follows 
lllljx* I | per< 'opod 



lengtli* (In por 

)f carapace length) of 
male and lunale nplder crape 
/ naduu dorietUnni ) After 
M E Shaw Bnt Jour Krper 
Biol 6, 14b 


i 89 0 103 2 


m 2 


Ihe accompanying diagram (ifig 1 ) shows the 
results graphically Fig 2 shows the effoot in 
Inachus, where the first pereiopod is the large chela 
Othoi methods of analysing the figures confirm this 
conclusion , namely, that exceptionally active growth 
m one appendage is correlated with a slight accelera 
tion of growth in the appendages posterioi to it, a 
slight retardation in thoso anterior 

It has pieviously been established that the hetero 
gome growth of an appendage takes place most 
rapidly in a ‘ growth centre ’ near its tip, and that 
theie is a growth gradient ’ down from this region 
towards the trunk It would thus appear that when 
the local growth gradient of the appendage reaches 
the trunk, it is influenced by the axial relations of the 
whole animal, and affects the regions posterior to the 
appendage m a different way from those anterior to 
it No view has as yet been put forward as to the 
mechanism of this influence, and we should welcome 
any suggestions bearing upon it 

J S Huxley 
M A Tazelaar 

Zoological Depaitment, 

King’s College, London 


Growth and Longevity of Whales 
According to Mr N A Macintosh (British Associa- 
tion Report, 1928) Blue whales and Fin whales grow 
quickly and probably reach maturity in the short 
space of two years , Mr Macintosh’s statement 
implios that, in favourable circumstances, these great 
animals might increase m number fairly quickly, but 
that they die without attaining any great age 

In the case of the Greenland whale the duration of 
gestation and lactation are unknown, but the following 
facts suggest that it takes more than two years to 
reach maturity, that it multiplies very slowly, but that 
it attains a considerable age 
1 So far as can be ascertained now, the Greenland 
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whale is 14 or 16 feet long at birth, la about 20 feet 
long and its whale bone leas than 2 feet long when it 
is weaned, but is not sexually mature until its length 
is about 60 feet and its whale bone exceeds 10 feet 

2 As stated in my letter on the “ Extermination of 
Whales ” (Nature, Mar 2) in the Greenland Sea in 
the period 1860-1900, only a small number wore 
killed by the whalers, including thoso that may 
have died after breaking loose, two or three less than 
ten a year, and that notwithstanding this small 
mortality at the hands of their human enemies in these 
years they showed no signs of increase It might be 
objected that the whalers were not the only enemies 
of the Greenland whale and that others came to an 
untimely end in other ways , but of this there is no 
evidence In the Greenland Sea the Killer whale, 
its most likely enemy, is not found amongst the ice, 
and as far as I saw the whales do not appear to suffer 
or die from disease Only those that died from 
harpoon wounds were found floating dead 

3 Harpoons were sometimes found in whales, which 
tho animals appear to have earned about buned in 
them for a long time 

In the Greenland bea, m 1863, my father killed a 
large whale in which he found an old harpoon marked 
‘ Pow and Fawous, Nowcastlo, 1839 and in 1872 he 
killed two others, also large, in each of which he found 
old haipoons (Buckland's “Logbook of a Fisher 
man”, etc , p 247) 

In Davis Strait m 1894 the Terra Nova killed a large 
whale (12 feet bone), in tho blubber of which was 
found embedded a harpoon bearing the name ‘ Joan 
of Bo’ness and dated forty years back The Jean — 
a woll known whaling ship — was lost in Davis Strait 
m 1857 (Zoologist, 1896, p 94) 

Robert W Gray 

8 Hartley Road, 

Exmouth 


Reduced Flowers of Ranunculus 

I am glad m\ letter to Nature (April 13, p 668) 
has been the means of eliciting from Mr Maiwden 
Jones and Dr Turnll a very interesting joint oom 
rnumcation (Nature, May 26, p 798) on the abovo 
subject I hope I have not unwittingly boon attompt 
ing to steal their thunder ! 

The references to the literature they give aro very 
welcome Apparently these butteroup plants with 
reduced (female) flowers have hitherto failed to 
interest Bntish field botanists — an instance perhaps 
of the lack of sympathetic feeling and oo operation 
between the systematists and the geneticists 

As jet I have not come across in this district the 
reduced form of Ranunculus bulbosus, but shall keep 
my eyes open now that the buttercup season is with 
us Plants of R aens with the small flowers and 
aborted stamens aro appearing as usual 

If there be evolutionary significance in these 
reduced flowers, then seeing there are all grades 
between plants with completely hermaphrodite 
flowers ana those with no functional stamens, it looks 
as if there is here an example «n support of the view 
of “ the inevitability of gradualnesa ” (to adopt a 
famous phrase used in another connexion) in evolution 
The writers of the joint letter express surprise at 
my not mentioning a freak plant of Ranunculus acne 
I found here in the middle of a pasture field a few 
year* ago Reference to suoh a plant did not appear 
germane to the subjeot matter of my former letter, 
For I regard it as a sport which has no bearing on the 
evolutionary trend of the species Others naturally 
may take a different view It is pleasing, however, 
to know that it is of value to these workers on the 
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genetics of the genus, especially as they have proved 
it to be functionally male onlj — a point whioh was 
not obvious to me at the time of its discovery The 
original plant is still in the garden here It does not 
grow neatly as strongly as the ordmary or reduced 
(female) form of Rnnuni ulus aens , consequently in 
tho wild state it might soon have failed to hold its 
own and beon squeezed out of existence It was a 
frail affair when I lifted it from tho pasture A 
feature of it not mentioned in tho Marsdon Turnll 
lettei is tho distinctive cliarnctei of its foliage Tho 
loaves mo somewhat crested and less shaiplv out than 
those of the typo, so that the plant can rtadilj be 
recognised when not m flower 

J Parkin 

Blaithwuite, 

Wigton ( umbei land 
Mi»> 29 


Nervous Impulse in Mimosa pudlca 

In a letter under tho abovo heading (Nature, 
April 13, 1929) Prof Hans Mohsch diHUibes eoitain 
experiments whuh apjieai to confirm tho earlier work 
of bir J C Bose Space does not pi i nut of a full 
dm< tission of these results but it is lather surprising 
to find that Prof Molisch regards the expcnmont of 
Bose on tho supposed n flex arc as sotislactoiy ovi 
dence, since the fallacy in this expeiimint has already 
beon domonstiatod by Is Umrath (Plantn, 5, 1928, 
p 296, footnote) 

As Umrath points out, and as I also have found, the 
serial reactions of the pinnie take plac e in the same 
way, whether one stimulates a pinna of a leaf attached 
to a shoot or one fiorn winch the main pulvinus has 
boon removed This tai t disposes of the c ontention 
that an afferent impulse is changed into an efferent one 
in the main pulvinus Further, neithei Sii J C Bose 
nor Prof Molisch mentions the reactions of the 
secondary pulvitii I have noticed that if one stimu 
latos one pinna either electrically or by < utling in 
the largo majonty of cases tho secondary pulvini of 
the othet pumas reac t bifort the main pulvinus, thus 
showing that the excitation has already reached them 
As Umrath points out, there is a delay in the trails 
mission between the sec ondary pulvinus and the basal 
pair of pumules This delay allows time foi the 
excitation to reach the mam pulvinus, which thus 
reacts before the excitation is apparent m the pinnules 
on the unstimulated secondary petioles 

Occasionally I have observed the excitation be 
ginning to pass up tho unstimulated pinna; before the 
main pulvinus reacts but usually the time which has 
elapsed is not sufficient for it to pass beyond the 
secondary pulvini 

It is therefore apparent the transition of the ex 
citation from one pinna to another takes place at the 
apex of the potiole and not through a reflex aro 
passing through the main pulvinus 

Niciel G Ball 

Ceylon University College, 

Colombo, May 7 


The Ratio of the Mass of the Proton 
to that of the Electron 

In a recent paper (Proc Roy Soc , 122, p 308 , 
1929) Prof A 8 Eddington reached the conclusion 
that the value of the physical oonstant cA/2re 2 is given 
by the integer J 38 His theory reduces the evaluation 
of this constant essentially to the oounting up of svm 
metrical elements m a square array The numbers 
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of uuoh elements m arrays arising in this connexion 
are 10, 130, etc 

In this light, it is interesting to speculate if at 
least some of the dissimilarities between the proton 
and the electron are not somehow bound up with the 
question of degrees of froedom, and, in particular, if 
another important non dimonsional physical constant, 
namely, the ratio of the mass of the proton to that of 
the electron, M /m, cannot be accounted for by count 
ing up elemonts and by performing simple operations 
with tho numbers so obtained If so, it is plausible 
to assume that M/m should depend on two such 
numbers, ono of them being 136 The other number 
hero taken is 10, as the absence of protonic spin hints 
at the smaller value With tlieso two integers on 
hand, and with the observed value of M/m (1840, 
roughly) in mind, it is tempting to wnto 


M (130 )» 
m 10 


1840 6 


I am aware of no proof of this relation But as I 
do not, at present know of any reason for ascribing 
the numerical result, without at least some hesitation, 
to a mere coincidence, I believe that the numencal 
agreement in this empirical relation warrants notice 

V R o JANSKY 

Washington University, 

St Louis USA, 

Apnl 20 


Freshwater Meduate In England 

In Nature foi Jan 12, Pi of Ha kson lias lecorded 
freshwater medusre and their polyps from Mr V B 
Poulton s aquarium at Boscombe Afterwards 
these were assigned to Craapedacuata aoverbn after 
comparison with drawings made at the British 
Museum of polyp stages of that species found last 
summer on Paiidanue roots m the Victoria regia tank 
of the Royal Botanic Society and exhibited at a 
meeting of the Zoological Society 

The Boscombe polyps afford additional confirms 
tion of the evidence for linking up Sir Ray Lankester's 
Regent s Park medusa with the polyps of Bourne, 
Parsons, and Fowler, sinco they bear medusa buds 
In case any other amateur should observe fresh 
water medusae in England it is to be hoped that it 
will occur to him to communicate with the British 
Museum It seems lughly probable that Craepeda 
cueta ooours in a wild state in British river systems, 
and it would be well if a sharp look out for it were 
maintained 

A K Totton 

British Museum (Natural History), 

London, 8 W 7, May 13 


found by Bredig and Allolio (Zeit f Phys Chem , 126, 

E 53 , 1927) by spluttering m hydrogen The 
itter had a density of only 7 04 and is probably a 
hydride The above is, I believe, the first case of a 
new crystal form found by electron diffraction 

G P Thomson 

University of Abeideen, 

May 31 


A Proposed Survey of the Burnet-moths 

I AMatjiresent undertaking a survey of thev ai lations 
in tho male and female genitalia and in tho wmg 
patterns in tho genus Zygcena, or Bui net moths This 
necessitates the collection of specimens fioin as many 
parts as possible of the British Isles and continent 
of Euiopo I should therefore be veiy giateful if 
specimens could bo sent to me this summer They 
should be taken in pupa and, if possible at least two 
dozen from ono locality oi colony It is veiy nocessary 
that puptn fiom neighbouring oi different colonies 
should lie kept separate Details as to tho position 
and extent of the colonies would be welcome so that 
they can be identified afterwaids on Survey maps 
Pupal may be taken on the grass stems, packed in 
a small box and sent to tho address below Due 
acknowledgments to the collectors will be made of 
course in resulting publications 

H R Hewer 
Department of Zoology, 

Imperial College of Science and Technology, 

South Kensington, London, 

SW7 


The Emission of Positive Ions from Metals 

Durinc the study by me of critical potentials m 
metallic vapours ( Phys Rev , August 1928), it was 
noticed that positive ions were (pven off by heated 
metals and that these ions persisted for very long 
penods of heat treatment A determination of e/m 
of the positive ions from heated metals gives the 
following results Copper, iron, nickel, and platinum 
when heated, give alkaline ions only, as has been found 
by other observers Tungsten, molybdenum, and 
tantalum when heated to a temperature where 
vaporisation becomes appreciable, give ions the atomio 
weights of whioh agree with that of the metal emitting 
them Other metals are under investigation 

H B W AH LIN 

l mversity of Wisconsin, 

Madison, Wisconsin, USA 


The Crystal Structure of Nickel FUma 
Films of nickel deposited on rock salt by spluttering 
in residual gas or argon, show an unexpected structure 
on removal from the rooksalt and examination by the 
cathode ray diffraction method As is well known, 
the normal structure of nickel is face centred oubic, as 
found both by X-ray and electron diffraction methods 
The new structure turns out to bo hexagonal, the 
values of the axes being c=4 06 A,a=2 474 A ratio 
1 64 , which is near enough to the ratio 1 633 for closest 
packing Nickel thus resembles cobalt in crystallising 
in both cubic and hexagonal closest packing The 
density calculated from the above axes is 8 86, in 
good agreement with that of the metal in bulk The 
structure is thus different from an hexagonal form 
No 3111, Vol 123] 


Adder or Nether 

In his note upon dragonflies in Nature of June 1, 
Dr Till yard asks whether the adder is still called the 
* ether ’ in any part of England I cannot answer for 
England, but ‘nether’ is good Lowland Soots for 
‘ adder ’, and is given in that sense in Jamieson’s 
“ Dictionary of the Scottish Language ” Among 
examples given by Skeat of initial n shifting from the 
noun to the indefinite artiole, or from the article to 
the noun, he mentions addere and naddere as inter 
changeable forms in Middle English , but he says 
nothing on the question whether 'adder ’ oomes from 
Anglo Saxon neoftera, nether — the lowly one 

Herbert Maxwell. 


Monreith, Wigtownshire 
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The Hormones of the Sexual Glands. 


R ECENT work on the internal secretions of the 
gonads illustrates the fact that progress is 
only rapid when a simple specific test for the 
principle under investigation is available The 
earlier reports of the isolation of an ovanan hormone 
failed to arouse the interest of more than a few 
workers, since the test of activity used, the growth 
of the female genital tract following injection of the 
extract into an immature or adult normal animal, 
was liable to the fallacy that such growth might 
have occurred naturally, whilst even in stayed 
animals the end point of the reaction was indefinite 
in either case the test animal must be killed 

The discov cry by Stockard and Papanicolaou that 
the particular stage of the testrous cycle in a living 
guinea pig could be easily determined by taking a 
smear of the vaginal contents was soon applied by 
Long and Evans and by Allen to the rat and mouse, 
and the method of following the activity of ovarian 
extracts by observing the appearance of oestrus 
after injection of the preparation under test in 
ovariectomiaed animals by means of the vaginal 
smear technique was quickly developed In the 
case of testicular extracts no such simple test is 
available, with the result that our knowledge of the 
hormones of the ovary, incomplete though it is, is 
in a much more advanced state than that of the 
secretions of the testis 

The Ovary 

A v cry good review of the physiology of ovarian 
activity has been given by A S Parkes (Biol 
Reviews, vol .1, p 208 , 1928), to which those 
interested in this subject may be referred At the 
present time opinion generally favours the view that 
the ov ary secretes at least threo different hormones , 
one controls the development of the secondary sex 
organs, the uterus, vagina, etc , before puberty, one 
is responsible for the cestrous symptoms, whilst the 
third is secreted by the cells of the corpus luteum 
It is possible that the prepubertal growth of the 
secondary organs is due to the secretion of the 
oestrus producing hormone, a view, however, which 
presupposes an abrupt change in its mode of action 
at puberty On the other hand, the cestrous re 
action of ovariectounsed animals following an 
injection of ‘ oestrin ’ appears incomplete, in that 
copulation is only infrequently observed, and in the 
spayed bitch the hormone only produces symptoms 
of pro oestrus, so that possibly the missing factor 
may be the hormone responsible for the initial 
development of the accessory sex organs The 
cause of the first oestrus at puberty appears to lie 
outside the ovary, and recent work suggests that a 
hormone from the anterior lobe of tne pituitary 
gland is concerned both m stimulating the first 
oestrus and maintaining the regularity of the 
cestrous cycle However, since injection of an 
extract of a young male pituitary will produce 
oestrus in an immature female with intact ovaries, 
the actual reason for the sudden development of 
oestrus at puberty still remains obscure 
No 3111, Vol 123] 


By far thi greater amount of recent work has 
been devoted to the extraction and jihysiology of 
the a strus producing hormone or oestrin,’ as 
Parkos and Bellerby have named it At present 
two widely different methods of extraction have 
been utilised, resulting in the production of the 
hormone in an oil soluble or water soluble state 
In the hrst method fat solvents are used for the 
extraction thus the minced ovaries may be 
thoroughly extracted with alcohol, the filtrates 
concentrated to a small hulk again taken up in 
alcohol, filtered, and set aside for the separation of 
fats and cholesterol The filtrate is then taken to 
dryness, dissolved m ithcr and lipoids precipitated 
by addition of acetone (F Dickens, E 0 Dodds, and 
S Wright, Btoehem Jour,\o I 19, p 853 1925) 

Material obtamed b\ such a process is a brownish 
oil, soluble m fat solvents and thermostable the 
activitv remains m solution when sterols are 
precipitated b\ digitomn A dose of about 1 10 
nigm is noccssary to produce oestrus in 50 per cent 
of a scries of ovaricclomisi d rats 

A vanetv of methods has been used to obtain the 
hormone in a water soluble form Dodds has 
obtained it in the form of a hydroc blonde by ex 
traetmg minced ov anes w ith picric acid and acetone 
or minced placenta with hot hydrochloric acid and 
precipitating the picrate m the filtrate, the picrates 
being converted into hydrochloridi s by solution in 
acid alcohol followed by precipitation of the hydro 
ohlorido by acetone the material thus obtained is 
of about the Hame activity as that extracted by 
the use of fat solvents More rcct ntlv the same 
investigator has described a method for obtaining 
the water soluble hormone m a purer state (H 
Allan, V Dickens, E (' Dodds, and F () Howitt, 
Btoehem Jour , \ ol 22, p 1 52b , 1 928) Placenta 
is used as source ratlur than ovary it is heated 
with baryta and the filtrate concentrated and 
extracted with butyl alcohol by shaking the 
extract is evaporated under reduced pressure 
almost to dryness, and the residue chssolv eil in hot 
water and filtered , the precipitate, and filtiate are 
both extracted with ether, the extracts w ashed with 
water and concentrated to an oily ri sulue This is 
dissolved m alcohol and then suspended in water 
and extracted with ether , the ethereal e ctracts are 
washed with hydrochloric acid and water After 
removal of the ether the residue is suspended m 
water and heated with baryta the activ lty passes 
uito the filtrate from which barium is removed as 
Bulphate or carbonate The material appears to ho 
m true (or colloidal) solution, since it is hlterablo 
and dialysablo about 0 02 mgm solid matter w ill 
produce the oestrus response on injection There 
is no relationship between tho nitrogen content and 
activ lty of the solution Millon’s reaction is positive, 
but the biuret test is negativ e 

There is an important difference between the 
reactions of the hormone in solution m oil and in 
water a single dose of an oily preparation will 
induce oestrus in an ovanec tom used rat or mouse, 
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whereas a single dose of an aqueous solution may be 
entirely without effect a series of six injections 
spread over forty eight hours will, however, in the 
case of an active solution, produce oestrus on the 
third or fourth day The necessity of multiple 
injections of aqueous solutions was first stressed by 
Laqueur and has been fully confirmed by Dodds 

The oestrus producing normone occurs in the 
follicles and stroma of the ovary but is absent from 
true luteal tissue it is present also in placenta, 
urine, and probably blood It is probably produced 
by the cells of the ovarian stroma, whence it finds its 
way to the other situations m which it is found the 
follicle is certainly not an essential souroe, since 
ovaries sterilised by exposure to the X ray still 
produce it, animals thus sterilised passing through 
the cyclic changes of oestrus m a perfectly normal 
manner As regards its prosence m the placenta, it 
is possible that this organ withdraws it from the 
circulation in order to protect the foetuses from its 
influence 

CEstrus supervenes after an injection of oestrin in 
about two days, and ovaneotomy may be followed 
by oestrus 3fi 48 hours later, indicating that under 
natural conditions the stimulus to the vaginal ro 
action is already active about two days before the 
reaction occurs Examination of the ovaries mdi 
cates that follicular maturation occurs during tlio 
48 hours before oestrus, that is, after the stimulus 
has become active so that both processes appear I 
to depend on the same stimulus, and the view | 
that the follicle is the source of the oestrous 
reaction becomes untenable (F W R Brambell and 
A S Parkos, Quart Jour Exp Physiol , vol 18, 
p 185 , 1927) Injection of a large amount of 
cestnn has no effect on this latent period, but 
prolongs the period of oestrus even up to about a 
fortnight Ovanectomised animals are usually fat 
and sluggish cestnn restores activity and reduces 
weight , rats show a period of maximum activity at 
the time of oestrus The work that has been 
carried out on the effect of ovarian extracts upon 
metabolism indicates that in some animals (dogs), 
especially after castration, the nitrogenous meta 
bohsm is increased whilst the gaseous oxchange is 
diminished injection of extracts of corpora lutea 
has the opposite effect on the nitrogen output In 
other species, for oxample the rabbit, little change 
in the metabolism has been observed following 
the injections (V Korenchevsky, Bnt Jour Exp 
Path , vol 6, p 6 , 1925) L Mirvish and L P 
Bosnian have found that alcohol extracts of ovary 
reduce the blood oalcium of rabbits and human 
beings of either sex after injection, the effect 
reaching a maximum m twenty four hours with a 
return to normal m forty eight hours ( Quart Jour 
Exp Physiol , vol 18, pp 11 and 29 , 1927) 

The influence of the menstrual cycle upon the 
mental and muscular efficiency and general func 
tional activity of women has been investigated by 
S C M Sowton, C S Myers, and E M Bedale 
(Industrial Fatigue Research Board, Report No 
45, 1928) The direction of any change m efficiency 
at the menstrual penod appears to be influenced by 
the social status of the subjeot studied, University 
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students showing no change or a greater efficiency 
As regards functional efficiency, there appears to be 
a periodic heightening in the late intermenstrual 
phase with a corresponding reduction shortly before 
or at the onset of menstruation Since ovulation m 
the human female occurs about the middle of the 
cycle, this result is parallel to the greater activity 
observed m the rat at tho time of oestrus 

The changes in the uterus after oestrus do not 
appear to depend on the presence of cestnn in 
fact, prolongation of the action of oestrin holders 
them and injected during pregnancy, abortion is 
produced Although probably responsible for the 
pro oestrous bleeding which is seen in some animals, 
tho post oestrous bleeding which occurs in primates 
appears to set m when the action of oestrm wears 
off Thus haemorrhage from the genital tract 
has a different significance in different species 
F H A Marshall considers that menstruation m 
the human female represents a pro oestrous and a 
pseudo pregnant degeneration of tho uterine mucosa 
telescoped into one phenomenon in other words, 
each cvcle commences beforo the previous ono has 
completely finished a similar overlap is observod 
in the cycles of the cow (Quart Jour Exp Physiol, 
vol 17, p 205 , 1927) 

Tn soveral species, for example the guinea pig and 
opossum, a certain amount of mammary develop 
ment occurs during oestrus and can be produced in 
ovanectomised animals by an injection of cestnn or 
by grafting an ovary into a castrated male, but such 
development must be distinguished from that 
occurring dunng pregnancy In general it may be 
stated that post oestrous changes in the secondary 
sex organs depend on the influence of tho corpus 
luteum developed by the ingrowth of cells into the 
ruptured Graafian follicle after ovulation, the actual 
degree of development of this body depending on 
whether the ovum has been fertilised or not, and 
also upon the species 

In the rat and mouse the development of the 
corpora lutea of ovulation is very slight, in the 
guinea pig and cow more marked, whilst in the dog, 
ferret, and rabbit it is so considerable that the 
changes brought about in the accessory organs 
simulate those of pregnancy A sterile copulation 
m the rat or mouse is followed by a more prolonged 
development of the corpora which become func- 
tional Histological differences between corpora of 
ovulation and pregnancy have been described by 
A Ostr6il and 0 Bittmann (Publ Facult Midicine, 
Brno, vol 4, p 217 , 1920) 

The functions of the corpus luteum , so far as they 
are at present known, are four in number the 
inhibition of oestrus and ovulation, sensitisation of 
the uterus for reception of the fertilised ovum, the 
maintenance of pregnancy and the development of 
the mammary glands preliminary to lactation 
Removal of the corpora of ovulation in animals in 
which they are functional results m an earlier 
appearance of the next oestrus , prolongation of the 
functional hfe of these bodies causes its prolonged 
disappearance A single body in one ovary oan pro- 
duce this effect, and injections of extracts are Btated 
to inhibit ovulation m rabbits (W P Kennedy 
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Quart Jour Exp Physiol , vol 15, p 103 , 1925) 
Conversely, Parkes and Bellerby have found it 
possible to produce oestrus during lactation in mice 
by injection of oestnn, the amount required depend 
mg on the number of young suckling above two 
(when spontaneous oestrus may occur) The m 
hibition to the action of oestrm is aliolished m 
a lactating mouse umlaterally sterilised by ox 
posure of one ovary to the X ray, by removal of 
the opposite ovary, containing the corpora lutea, 
indicating that the inhibition is certainly due to 
a secretion from these bodies 

A functioning corpus luteum is associated with a 
sensitiveness of the uterine mucosa to stimuli, 
either the fertilised ovum or an artificial stimulus, 
resulting in the production of decidual tissue, in 
which the ovum, if present, oan be embedded 
Artificial stimulation of the mucosa is without effect 
m animals such as the rat or mouse with a short 
oestrous cycle, m which the corpora of ovulation 
are probably functionless , but the uterus can be 
made sensitive by inducing pseudo pregnancy and 
is also sensitive during lactation , in both of these 
states the life of these organs is considerably pro 
longed Their influence is probably hormonic in 
nature, smee a grafted uterus can be sensitised 
The presenco of a functioning corpus luteum is 
essential for the maintenance of pregnancy, or at 
any rate its greater part In unilaterally sterilised 
mice, removal of the ovary containing the corpora 


invariably resulted m abortion, whilst removal of 
tho sterile ovary was without effect hence the 
presence of ovarian tissue per se is without influence 
on pregnancy, the corpus luteum being the essential 
organ (Parkes) In tho cow the corpus can be 
expressed manually its removal results in abortion 
within a few days (0 Zallmann, Publ bid Haute 
Ecole Vdt , Brno, vol 1, p 255, 1922) Towards 
the end of pregnancy the corpora lutea atrophy , 
evidence has been brought forward which suggests 
that durmg pregnancy the sensitivity of the uterus 
towards the oxytocic principle of the posterior lobe 
of the pituitary gland is diminished and returns to 
normal when tho corpora atrophy also mjection 
of extracts, obtamed from ovaries at the end of 
pregnancy, stimulate the secretion of this hormone, 
suggesting a mechanism whereby tho corpus luteum 
both maintains pregnancy and allows parturition 
at the proper time 

The presence of functioning corpora lutea is 
associated with a degree of mammary gland de- 
velopment which is not observed in their absence, 
but it is not yet certain whether this stimulus alone 
suffices to bring these glands to complete lactation 
it is possiblo that somo product of conception is 
necessary for the final development E Horaann 
has suggested that the uterus plays a part m the 
development of the mammary glands (Bench Natur 
f orach Oeaellach Freiburg, vol 26, p 289, 1926) 
(To be continued ) 


Infra red Spectra 1 

By Sir Robert Robertson, KBE,1 R S 
Historical 


I N the year 1800 the elder Herschel, by placing a 
thermometer in tho region lying beyond the 
visible red of tno solar spectrum, gave the first 
experimental proof of the existence of radiation 
there by observing a rise in temperature of the 
instrument, and his son in 1840 described the 
existence of emission bands in the samo region as 
shown by a discontinuous evaporation of alcohol 
from blackened paper placed in the same region 
To illustrate action beyond the visible red of the 
spectrum the following experiment was made As 
it was impracticable to use the sun’s spectrum, the 
beam from an arc lamp was dispersed by moans of 
a large rock-salt pnsm, giving the usual spectrum 
visible to the eye A card on which a phosphor 
escent powder (calcium sulphide with nickel as 
impurity) was first caused to glow brightly by 
subjection outside the theatre to ultra violet light 
from a mercury lamp and then placed in the 
spectrum, when the existence of radiation beyond 
the visible was shown by the quenching of the 
phosphorescence for some distance past the red 
Tins region of tho spectrum attracted much 
interest from the middle of last century and on 
wards when instruments of increasingly refined 
character were evolved to detect and measure 
effects of emission and absorption of radiation 

1 SyD0p*b ol the Friday evening diecouree delivered on M«r 1 »t the 
Boynl Institution 
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there Thus photography was tried, and Abney 
succeeded in penetrating the region for u short 
distance, which has not been exceeded by more 
recent workers employing special sensitisers for 
their plates Langley with tho bolometer, Boys 
with the radiomicrometer, and Coblent? with the 
thermopile, succeeded m measuring quantitatively 
radiation in tho infra red , tho last two rnstru 
ments are the principal ones employed to day in 
that region which lies nearest to the visible Still 
farther out, measurement of tho energy in the beam 
dispersed by means of reflection from the polished 
surface of crystals gave important results in the 
hands of Rubens and his colleagues, while within 
the last year Raman by an entirely different 
technique, to bo mentioned later, has indicated 
how infra red radiations can be deduced from 
spectroscopic measurements in the visible spectrum 

Electromapnetic Waves 
The relationship of the infra red region to other 
parts of the spectrum was illustrated by a diagram 
simplified from that prepared by Dr F E bmith 
(see “ Phases of Modem Science,” 1925), in which 
the whole range of electromagnetic waves from y 
rays to the longest radio waves, and only completed 
in recent years, is set forth On this diagram 
(Fig 1) were indicated the respective lengths of the 
w aves from crest to crest in each region tho cosmic 
rays of Millikan, supposed by him to proceed from 
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the birth of atoms such as helium, oxygen, silicon, 
and iron, m the profound depths of space at the 
lowest extremes of temperature and pressure, of a 
wave length of about 2 x 10 8 n (/ 1 =0 001 nnn ) , 
the highly penetrative y rays about 4 x 10 •/>, 
which accompany radioactive change , the X rays 
about I 5 x 10 5 /*, also penetrative of matter on 
account of their short wave lengths the ultra 
violet rays, to about 0 4/i, which promote many 
chemical reactions , the visible spectrum, from 
about 0 4/i to 0 8 /i , infra red rays, from 0 8 n to 
about 21/i (the near infra red) or to 300 /t (the far 
infra red) , heat rays and short Hertzian rays to 
1 x 10 8 /i , and then the rays used for wireless, 
the length of which may be measured in miles, 
5XX, for example, being 1560 motres or about a 
mile long It is a characteristic of all these waves, 
from the shortest to the longest, that they are 
propagated at the same sjieed, the speed of visible 
light, or 186,000 miles a second 

The clue to the properties of these wav os was 
found by Faraday when he discovered rotation of 


tion with a galvanometer for measuring the energy 
passing through the instrument Its sensitiveness 
was illustrated by allowing a little compressed air 
to enter a sealed bell jar containing the instrument, 
when by adiabatic compression of the air, the heat 
generated was registered by movement of a spot 
of light from a Moll galvanometer 

An experiment was then performed to illustrate 
the method of mapping an absorption band, 
ammonia being the gas employed Two tubes were 
so arranged that they could alternately be thrown 
into the optical path between the source of radia 
tion and the spectrometer, one tube being empty 
while the other contained ammonia gas The 
energy passing through the respective tubes was 
measured by a galvanometer which threw a spot 
of light on a large scale on the wall of the theatre 
At 1 8/* the difference between tho throw of empty 
and gas tubes was small, but this difference m 
creased up to 2 2/* and then decreased These 
differences were noted and then plotted against 
w ave length on co ordinates marked out on the 
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tho plane of polarisation of light m the magnetic 
field, a discovery of which Tyndall said l would 
liken it to the Weisshom among mountains, high, 
beautiful, and alone ” This in turn was translated 
by C'lork Maxwell into the succinct notation of 
mathematics, and it formed the basis of his electro 
magnetic theory, the foundation of modem electro 
mechanics Since then, the likeness m character 
of these electromagnetic waves has been shown by 
their being capable of dispersion, interference, 
resonance, and by many other physical properties 

As to the effects of the radiations in different 
parts of the spectrum, it may bo said that whereas 
m the shorter wave length regions comprising the 
y, X rays, and visible spectrum, these are mostly 
electroim , in the mfra red region the transitions 
are caused by changes in the oscillatory states of 
the atoms in the molecule or of the rotational 
states of tho molecule itself 

Quantitative Measurement of Infra red 
Bands 

Dispersion by means of a grating having been 
referrod to, a modem infra red spectrometer of 
Hilger was then described as to its respective parts, 
the source of radiation (a Nemst filament), the 
slits, the reflecting mirrors, the dispersing priBm (of 
quartz up to in, fluorite up to 8 /*, of rock salt up 
to 17 ft, or of sylvin uji to 23/*), and the thermopile 
Special reference was made to the thermopile, com 
posed of bismuth silver couples used m oonjunc 
tto 3111, Vol 123] 


blackboard, when a distinct band due to absorption 
by ammonia appeared in this region 

Oscillation and Rotation Bands 

Bands due hoth to oscillation of tho atoms in the 
molecule and rotation of the molecule itself are 
found in the mfra red spectrum Oscillation bands 
were shown by Drude, from the phenomenon of 
dispersion in crystals, to be necessarily present, 
having wave lengths such as occur m this region of 
tho spectrum, if certain smallor charged particles 
(electrons) are concerned in the ultra violet region 
As the effect is one of resonance, the atoms m a 
molecule respond in their vibration to radiation 
possessing some particular frequency, and this was 
illustrated by a model in which a ball suspended 
on a spring from the end of a light rod supported 
on two nodes, was made to perform vortical oeoil 
lations, whereupon a ball similarly suspended at 
the other end of the rod picked them up and 
vibrated vertically in phase with the former ball 
The electronic linking between the atoms prevents 
their oscillation being truly sinusoidal , harmomos 
may therefore be expected and are in fact found 

Moleculos also undergo rotation, and this effeot 
is reflected m their infra red spectra The main 
bands are due to osoillation, but in addition the 
rotation of the molecule also produces bands, of a 
simple character in the far mfra red, but in the 
near infra red as fringes superimposed on the 
oscillation bands Rayleigh, assuming on the basis 
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of classical mechanics a Maxwellian distribution of 
velocities, in 1892 showed that an oscillator emitting 
and absorbing at a frequency v 0 due to its oscilla 
tions alone, would, when rotating about an axis 
perpendicular to its line of vibration with a fro 
quency v„ emit and absorb at the new frequencies 
r 0 + 1 , and i 0 - v r This seemed at first to meet the 
case, as in some of the early bands, such as those 
of Burmoistor, two broad areas occurred which the 
Maxwellian distribution of rotational velocities 
would require In 1911, however, Nemst con 
eluded that rotation must also be quantised, and 
in 1912 Bjerrum and E v Bahr resolved a band 
of hydrogen chloride into a series of small bands, 
which they ascribed to the effects of rotation of 
the molecule This hand has been better resolved 
by Inies and others, and from the spacing of the 
fringes the diameter of the molecule of hydrogen 
chloride has been calculated Sonimerfeld, apply 
ing the principle of Bohr, showed that the equal 
spacing of the fringes is best explained by quantis 
ing the moment of momentum, so that each 
quantum jump represents a change in the moment 
of momentum If the moment of momentum J«> 
is taken as a wholo multiple of A/2ir, J = tnhj'2-rr and 

h 1 

E kln - faij m *> by the Bohr Einstein conception 

*■ -* ■ - ■ - <» + ‘W -8S7< 2 ** - U. 

whence the space difference is a result in 

accordance with facts It will be seen that by 

putting the spacing difference Ai the 

moment of inertia of the molecule can be calculated, 
and, from the moment of inertia, given the masses 
of the vibrating atoms, the length of the molecule 

Information given by Infra red Spectra 

In the first place, we got the frequency of oscil 
lation of the atoms within the molecule, and the 
frequency of rotation of the molecule itself These 
have been shown for a simple moleoulo such as that 
of hydrogen chloride In addition, with more 
complicated molecules, it is possible to construct 
models by taking into consideration the presence 
of absorption bands and assuming a law of force 
between the atoms m the molecule Thus Hund 
considers that ammonia has a tetrahedral structure, 
and this is probably also the case with the analogous 
phosphme and arsine With these gases at least 
three sequences of bands have been found in each, 
corresponding with three degrees of freedom of 
oscillation, one of the sequences in each gas having 
five or six harmonics In this sequence the fre 
quency of vibration gets slower as the weight of the 
atoms mtrogen — > phosphorus — > arsenic increases 
in the three gases 

It is interesting from the chemical point of new 
to see if any of these degrees of freedom correspond 
to the ohemical bonds of the chemists, and some 
hmt of this is obtained m one case at least Thus 
by progressively substituting the H in NH S by 
CH 3 , a certain band — the first harmonic of the 
No 3111, Von 123] 


mam sequence mentioned abovo — disappears from 
the spectrum after the last H has been substituted, 
so this degree of freedom of oscillation has been 
identified as connected with the chemical bond 
NH 

Again, as regards rotation, we have found two 
momunts of inertia m ammonia, of which one can 
be attributed to rotation round the median line 
and the other round the centre of mass at right 
angles to the median line Caleulation of the length 
of the molecule, as above described, gives a value 
similar to, although somewhat smaller than that 
obtained by Rankme from measurements of vis 
cosity of this gas By the comparison of spectra 
of related compounds, as for example in the case 
of hydrocarbons, definite bands have been attri 
buted to certain groups or radicles In the case of 
solids, certain groupuigs such as NH 4 + or C0 3 ~ 
have similarly been identified in the spectrum of 
salts 

In the hands of Coblentz, infra red data and 
technique have been used to determine the quantity 
of radiation from the sun, stars, and planets, and he 
has also deduced the temperatures which prevail m 
these bodies, and even the differences m radiation 
from the hemisphe res of Mars 

The know ledge of the infra red spectrum of 
water vapour and of carbon dioxide is of import 
ance in considering the nature and q ualitv of energy 
reaching us from the sun, and only recently Dr 
(4 C Simpson, bv making use of the absorption 
coefficients of water and carbon dioxide in the 
infra red, has deduced that an increast m solar 
radiation would result in increased cloud and pre 
cipitation, and even in the apparent paradox of an 
ice age Further, Paschins determination of the 
emission and absorption bands of these gases is 
fundamental in questions relating to combustion 

Future Work in the Infra red 

Such are some of the results that spring from the 
consideration of infra red spectra On the more 
theoretical sido it has thrown light on and given 
support to the quantum theory It has passed into 
the hands of the still more modem exponents of 
the wavo mechanics and found to be in accord with 
their predictions, as for example in connexion with 
the assumption of half quantum numbers This is 
a field in which its usefulness is only beginning 

Only last year, Prof Raman of Calcutta, by lm 
posing monochromatic radiation from a mercury 
lamp on gases and liquids, observed spectroscopic- 
ally in the scattered light not only the original line 
but also others at frequency differences which he 
finds are equal to frequencies m the infra red at 
whioh bands characteristic of the gas or liquid wero 
known This brilliant experimental confirmation 
of the quantum theory may prove of the highest 
importance from a theoretical point of view when 
it comes to be explained why in the Raman effect 
not all the bands found in the infra red by the 
usual means appear, and w hy others appear to be 
disclosed only by the Raman effect 

Like the X rays, the infra red deals with the 
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structure of the moleculo but while X rays reveal 
the molecule m its static condition and are especi 
ally applicable to solids infra red spectra reveal the 
dynamic characteristics of the molecule in gases 
liquids and to a restricted degree m solids In the 
future it will undoubtedly be used to a greater 
extent m the determination of the nature of 
chemical linkages and generally for a solution of 
problems of chemical constitution 

As Garner and his school have shown important 
deductions can be made as to the r61o of infra red 
radiation in combustion as for example in the 
effect of water when it is present m carrying off 
the cmrgy of radiation produced when carbon 
monoxide combines with oxygen and as the bulk 
of the radiation from flames is in the invisible part 
of the sp< ctrum and mainly in the infra red there 
is here a wide field of work in clearing up the 
mystery of flame and the same is true as regards 
the phenomena of explosion of both gaseous and 
solid explosives 

It is to be regretted however that more work 
is not being done in Great Britain in the explora 
tion of this region It is true that the technique is 
difficult anil there have been several mvestiga 
tions reported of an accuracy that leaves a good 
deal to lie desired Most of the work until now 
has been ioiu in ( ci many and m the United State s 


little having so far come from British universities 
with the exception of Cambridge whore there is an 
embryonic school The subject is perhaps scaroely 
one suitable for a young graduate to acquire the 
technique and embody a year s work m a thosis for 
some degree but one for a more permanent staff 
and I should like to make a plea for its greater con 
sideration m Great Britain as a field of experiment 
and study likely to assist in the solution of many 
physical and chemical problems which m due 
course will have its reflection in the domain of 
technical application 

Sir J J Thomson has given us the electron 
Rutherford the proton with its planetary electrons 
and the structure of the proton the Braggs have 
elucidated the structure of many molecular fabrics 
but the molecule as a dynamical entity has been 
comparative ly nt glected I or it is in the infra red 
region of the spectrum that this behaviour can 
best bo studied In this aspect the problem is a 
physical one for the most part the technique is 
difficult but likely to be productive of much that 
is important in our conception of the structure of 
matter It is for this reason that one would like 
to sec in Bntain a strong school arise which would 
have as its object the study of the dynamical 
behaviour of the atoms in the molecule and of the 
molecule its< If 


Obituary 


Prof William Kuster 

1 \R WILLIAM Kt?STLR professor of organic 
* ' chemistry and technology at the Ttchnische 
Hochschule in Stuttgart died suddenly on Mar 5 
of heart failure from the pages of a remit issue 
of the ( hemtker Zettung we glean the followmg 
details of his can or 

Born at Leipzig in 186J Kuster received his early 
education m Berlin and studied later at the Uni 
\ ersities of Tubingen Berlin and Leipzig At 
Leipzig he worked under the direction of Wishcenus 
with w horn he remained for a while after graduation 
until he was appointed assistant to Hufner at 
Tiibmgen where he was given charge of the practical 
chemistry classes for medical students In 1894 
he published his first paper on salts of hsematm 
This was followed by an intensive study of the 
pigments of blood and bile subjects which he made 
peculiarly his own and remained his chief interest 
throughout life 

In 1903 Kuster was appointed professor of 
chemistry and pharmacology at the veterinary 
college at Stuttgart and lecturer on pharmaceutical 
chemistry at the Techmsche Hochschule The 
duties attached to these offices were so burdensome 
that but little time was available for research 
Moreover at the veterinary college he found that 
no provision had been made by his predecessor for 
experimental work In spite of these difficulties 
he succeeded during the next eleven years in 
publishing numerous papers on hsematm porphyrin 
pyrrole, and bile pigments 

On the retirement of Prof C von Hell, the de 

N^lll.Von 123J 


partment of ihcmistry at the lechmsche Hoch 
sc hide at Stuttgart was completely reorganised and 
Kuster was appointed to the chair of organic 
chemistry and technology Under his direction 
the department was groatly enlarged and in spite 
of tho difficult nature of the work m which ho was 
engaged he attracted a great number of research 
students to assist him in his investigations In 
this way Kfister and his collaborators were able 
to make a large number of important contributions 
in the field of biochemistry Later his interest 
extended to other branches of natural products 
such as sugar albumen lignin etc He also contn 
buted to the well known handbooks of Abderhalden 
and Thoms 

Wh regret to announce the followmg deaths 

Prof J ules Comet the distinguished geologist and 
professor in the University of Ghent and at the 
School of Mines at Mons oorrespondant of the Pans 
Academy of Soiences who was well known for his 
geological explorations m the Congo m 1892 and 1895, 
on May 17 



Prof Charles Deper^t professor of geology m the 
University of Lyons and a foreign correspondent of 
the Geologioal Society of London on May 17, aged 
seventy four years 

M Ulysse Gayon a distinguished biologist and 
ohemist and honorary doyen of the Faculty of 
Scienoes at Bordeaux, aged eighty three years 
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News and Views. 


In the shoit address which he delivered at the 
dedication of Darwin’s home to the nation on Tune 7 
(Nature, dune 8, p 875), bn Arthur Keith touched 
upon the relationship between sentiment and science 
When sentiment enters a laboiatory by the bat k dooi 
science takes the earliest oppoitunity to oscape by the 
front, yet, since life is as it is, science ( annot easily bo 
cut adrift from personality Tho valuo of such a gift 
as that which Mr Buckston Browne has made to the 
British Association lies in the power of the personal 
associations of its material contents and surroundings 
to throw the visitor back into the \ery atmosphere 
of the century and of the plaoe in which Daiwin 
moved and thought So a background of sentiment 
is foimed which illumines and mav help to interpret 
the development of the man’s mind and the direction 
of liis labours Down House is a memorial, not to 
Darwin’s science, which will outlast our biuldmgs, 
but to lus personality It is especially appropriate 
therefore, that the donor should have expressed the 
wishes that the house and grounds should be main 
tamed in a state as near us possible to that in which 
Darwin modelled them, and that they should lie used 
to advance the oause of science, in ways in which the 
Council of the British Association thinks best “ If 
any place can prov ide inspiration for research it should 
bo Daiw in’s own gardens ” 

Sir Arthur Keith’s presidential oddiens at the 
annual congress of the South Postern Union of 
Scientific Societies on June 5 at Brighton was singu 
larly happy both in subject and method of treatment 
In demonstrating the racial characters of the pro 
Roman inhabitants of Southern England, he was able 
to draw much of his material from discoveries on the 
South Downs relating to prehistoric man, and to refer 
to material evidence deposited in local museums 
Taking the skeletal remains found in the neighbour 
hood of Brighton, the Maycroft skeleton, the Ditchling 
and Blackpatch (Wortlung) finds, he linked them up 
with the crouched burial discovered at St Catherine’s, 
m the Isle of Wight, some three years ago Hence by 
means of the identification by Mr O G 8 Crawford 
of a peculiar piece of pottery found in 1881 m a burial 
at Nunning, some ten miles from St Catherine’s 
and preserved in the Cansbrooke Castle Museum, he 
was able to relate the Brighton folk as kin to the 
Beaker folk who settled in Britain at the end of the 
neolithic and beginning of the Bronze Age some two 
thousand years before Christ, a relation to which the 
skeletal remains had pointed but for which cultural 
evidenoe indicative of a chronology had been lacking 
It was outside Sir Arthur Keith’s purpose to traqe 
the Beaker folk back to their origin on the continent, 
but he did refer to the related flint miners of Belgium, 
this enabling him to offer an interesting suggestion 
of child sacrifice as a possible explanation of the dis 
covery of skeletons of children buried with those of 
adults 

It is unnecessary now to follow Sir Arthur further, 
when, pointing out the gap in our knowledge of the 
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physical chaiacteis of the inhabitants of Britain after 
tho settlement of the Beaker folk, he tinned to trace the 
history of the pooplo of Southern Fngland back through 
tho finds which could be dated to periods immediately 
preceding the Roman invasion Tt may be notod, 
however, that here again he gave full weight to local 
investigation and also to those of Mr and Mrs Cun 
nington at All Cannings Cross and V\ oodhengo In 
fact, throughout the whole address it was patent that 
ho addressed a widei public than his immediate 
audience, and had in mind the broader asjiects of the 
specifii problems with which lie was concerned His 
bnlhantly lucid rei onsti notion of tho racial history 
of prehistoric Southern I ngland was in fact a ion 
vincmg demonstration of the methods of study of 
pielustoiy and an eloquent pl« a for a wider recogm 
tion of the value of aiohaology m the lec (instruction 
of history Sir Arthur Keith brought out oven if he 
did not specifically stress in every instance, the value 
to archaeological studies of what may be termed 
localised research It has been mentioned that lus 
material was largely diawu from local investigations 
Not only was this the cose, hut also it was by moans 
of the correlation of local ret olds and the examination 
of local evidtnte when housed in museums within 
reach of its original envuonmont that this pregnant 
comparative study was made possible Hence Sir 
Arthur Keith s address should prov ide a stimulus to 
all local archaologists anti all local scientific societies 

After the great paroxysmal eruption of \osuvius 
in 1400 there followed seven yeais of obstruction and 
comparative repose In 1413 the conduit became 
open and tho normal type of external activity began 
Since then tho cratei has boon steadily filling trom a 
succession of central conolcts, and at intervals m 
recent years there have boon minor tre„cendos of 
explosivo and effusive activity By far the greatest 
and most spei tacula’* of these broke out in the early 
hours of June I Tho outburst began with tremon 
dous explosions and the hurling into the air of masses 
of incandescent material Tho central conelet split 
and oollapsed As it fell back into tho crater lava 
welled out and occupied the north eastern quadrant 
of the crater Prof Mnlladra announced on June 3 
that he considered the eruption to be one of the 
periodic recrudescences of activity , that it was nn 
likely to last more than tw o or three days , and that 
a disastrous eruption of the culminating type — suoh 
as those of 1872 and 1906 — was not yet to be expected 

On the morning of June 4 it becamo clear that for 
a minor eruption the manifestations were more than 
usually violent The interior of the crater now 
becamo a lake of effervescing lava some 500 yards m 
diameter The lava overflowed into the Valle dell 
Inferno and escaped down the outer slopes into the 
valley of Cuppaccio and towards the little town of 
Terzigno, following the course of the 1834 lava-stream 
After a short interval of quiescence from 2 30 to 
7 30 f m there was a sudden paroxysm of activity for 
three quarters of an hour Incandescent matter rose 
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1500 feet above the crater and fell in glowing showers 
on the slopes of the volcano Afterwards there were 
loud and frequont explosions, followed by an ash cloud 
that rose to still greater heights From 11 im on 
June 5 to 3 a m on June 6 there were further tremors 
and explosions, and oolumns of lava were thrown into 
the air to break into incandescent bombs .Since then 
there have been (at the moment of writing) no further 
reports of activity The lava stream has extended 
five miles down the south oastorn slopos, widening to 
a frontage of 000 yards, destroying 110 acres of oul 
tivatod land and wiping out threo small hamlets 
Although Icrzigno was evaouated with tho prompt 
aid of the militaiy, tho township itself has foitunatelv 
been spared, the lava having halted 300 400 yards 
from the houses It is estimated by Prof Malladra 
that the volume of lava approaihes half that emitted 
dining tho 190(1 eruption 

There is a remarkable article in the Juno number 
of the Realist which will arouse interest and, it may 
be hoped discussion in wider circles than even the 
readers of this journal It is a meiuless, and on tho 
wholo well founded analysis — most people would call 
it an exposure — of AVoids worth's appreciation of 
Nature Prof Herbert Dingle in ‘ T ho Analy tical 
Approach to Wordsworth”, shows by abundant 
quotations what was the actual mental attitude of the 
poet towards tho Nature which he worshipped It 
was not one of questioning or of interest m the changes 
or process of Nature but of passive meditation and 
happy acquiescence m scones and thoughts which 
were familiar to him Ho does not seek foi truth but 
for a mystic sublimity of foeling of which the attain 
ment was a solemn duty of man He never therefore 
particularises either in describing a person or a 
natural object Cliffs are simply ‘lofty’ and trees 
‘ dark ’, just as his human beings are distinguished not 
by their interesting peculiarities but by their age or 
their occupation, things common to a host of people 

Prof Dingle scarcely does justice to the stimulus 
towards scionce given by the preface to the second 
edition of the “ Lyrical Ballads ” m 1800, which is 
one of the most admirable things in English criticism 
and puts the man of scienoe and the poet in a friendly 
and natural relation together Yet oven in speaking 
of this, Prof Dingle manages to put his Anger on a 
weakness, or at least a limitation, of Wordsworth’s 
attitude The poet when speaking of the labours of 
the man of science regards him as isolated from the 
poet it is only when finished produots are reached 
that the poet can take them up and make use of them 
Just as in soienoe Wordsworth would make use of 
the finished product, so in human society he tends 
more and more to dwell on the past His attitude 
is thus almost completely static, as Shelley’s by his 
burning forward vision and exuberant imagination 
becomes vague and unreal The whole question is of 
extraordinary interest and it is much to be hoped 
that entice interested both in science and poetry will 
take it up Sully Prudhomme raised the same point 
m France about a hundred years later and lamented 
how little mfluenoe the strides of science had exercised 
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on the inspiration of poets in the interval Perhaps 
the growth m mass and specialism of science makes 
contact all the more difficult what Prof Dingle 
makes us desire is a greater community of spint 

In Engineering for May 31 is an illustrated acoount 
of the famous Carl Zoihs Optical Works at Jena, which 
owe their foundation to tho partnership of Carl Zeiss 
(1810-1888), an instrument maker, and Ernst Abbe 
(1840-1905) tho physicist, bogun in 1800 At one 
time tho works employed nearly 10,000 moil and 
women, anil in the article is o plan showing tho 
development of the Zeiss Factory at various periods 
and the leient extensions Tho original workshops 
were in tho town of Tena, and in 1876, by which time 
the 3000th nucioscope hod been sold, the present site 
was purchased In the early ’eighties Otto Schott, 
the glass maker, became associated with Zeiss and 
Abbe, but the glass works, though administered bv the 
Carl Zeiss i< oundation, remains independent of the 
instrument factory Brief accounts are given of 
Abbe's contributions to mathematical optics, of the 
manufacture of optical glass, and of the formation 
and working of the Carl Zeiss foundation, and 
together with these aro a few details regai ding tho 
planetaria constructed by tho firm, and of tho Zeiss 
double refracting telescope sent to the Lombang 
Observatory, Java, and of the 050 mm refractor 
finished m 1914 for tho Ncu Babelshurg Observatory, 
Potsdam 

In the same issue of Engineering , in a Supplement 
dealing with the exhibits at the North East Coast 
Exhibition, Newcastle upon Tyne, opened by H R H 
the Prince of Wales on May 14, is a short description 
of the 30 inch reflecting telescope made by Messrs 
Sir Howard Grubb, Parsons & Co , for Edinburgh 
Observatory Built to the specifications of Prof 
Sampson, Astronomer Royal for Scotland, the tele 
scope is mounted equatonally, three rates of motion 
being provided for both axes, the fastest giving one 
revolution m 3 minutes, while for fine setting the rate 
of movement is one revolution in two days and for 
guiding one revolution m 60 days The optical 
system is that introduced by Cassegrain in 1672, 
the main mirror of parabolic form being 37 in 
in diameter, 6 in thick, and having a central 
aperture 3J m in diameter Its focal length is 
16 ft The Cassegrain mirror, near the uppey end of 
the tube, is of hyperbolic section, 10 in in diameter, 
and is designed to give an equivalent focal length of 
54 ft in conjunction with the mam mirror The 
instrument will be installed in Edinburgh Observatory 
at the close of the Exhibition 

The eighty second annual meeting of the Pal»onto- 
graphical Society was held m the rooms of the Geo- 
logical Society, Burlington House, on May 31, Dr F A 
Bather, president, in the ohair The annual report 
announced the publication at an early date of new 
monographs on Coralban Lamelhbranehia, by Mr 
W J Arkell, and on Cretaceous Terebratulidee, by 
Dr M R Sahm It also made special reference to 
the death of one of its oldest members and most 
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valued contributors, Sir William Boyd Dawkins Mr 
A J Bull, Dr O M B Bulman, Dr L F Spath, and 
Mr 8 Hazzledine Warren were elected new members 
of Council Dr F A Bather, Mr Robert S Hemes, 
and Sir A Smith Woodward, woro re elected president, 
treasurer, and secretary respectively In a bnof 
address, the president alluded to the numerous gaps 
in the senos of monographs on British fossils which 
Still existed, and made suggestions for future work 

The Modieal Research Council, after consultation 
with the Ministry of Health and the Board of Fducu 
tion, has appointed the following committee to inquire 
into the prevalence und mode of spread of minor 
epidemics in residential hi bools especially those 
behoved to bo spread by * droplet mfec tion , and to 
repoit upon the means by which they may be pre 
vented or rostra ted Sir George Newman (Chair 
man), Dame Janet Campbell, Di R H ( lowley, 
Surgeon Comdr S F Dudley Dr J A (Hover Prof 
M Greenwood, Mr L R J empriere Miss 13 M 
Newbold, Prof W W C ioplov, anil Mis Toyce 
\\ ilson (Secietary) 

Dobing the past season the pnoe of oysters has 
remained at a high level, owing mainly to the soarcity 
of stocks In an artiole on British Oyster iisheries 
published in Nature of March 23, Dr J H Orton 
discussed the various causes for this scarcity and 
indicated, m particular, the dangers of over fishing 
In this connexion it is worth while to diroct attention 
to a “ Report on a Survey of the Fal Estuarv Oyster 
Beds ” (November 1924) “ With Notes on the Biology 
of the Oyster ” (published by private subscription at 
Falmouth, 1926, but obtainable from the Marine 
Biological Association, Plymouth, price 2s 6d ), m 
which Dr Orton deals with a particular depleted 
fishery and suggests various measures to restore it to 
a productive state The report is of great valuo to all 
oonoerned in the investigation and administration of 
oyster fisheries, but being privately printed it may 
easily escape the notice of those interested 

The bird sanctuary at Duddingston Loch, in the 
Royal Park of Holyrood m Edinburgh, is making 
satisfactory progress, and the third Report of the 
Committee (Edinburgh and London HM Stationery 
Office 6d net) shows that its members are keeping 
dose watch on the development of the area Further 
planting of trees has taken place, with the object of 
forming a soreen to keep out engine sparks from the 
neighbouring railway, to whioh was due a disastrous 
fire m the spring of the previous year One of the 
problems of the Looh has been the remarkably few 
aquatic species .of birds whiah reared young to 
maturity in spite of the large number of nests, and 
this is attributed partly to the presence of many pike 
in the Loch itself, and partly to the frequent attentions 
of some lesser black baoked gulls An attempt was 
made to reduce the former by dragging the loch , 
the latter emphasise the danger run by any polioy 
of wholesale and indiscriminate protection The 
•ntomologioal and botanioal surveys of the area 
inaugurated in 1927 with the view of studying the 
interrelations between plant and animal life have 
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beon continu) d, and a short note on the entomology 
of the sanctuary, by P H Gnmshaw, of the Royal 
Scottish Museum, concludes the report 

The story of the Greenland whabng industry, in 
which Great Britain shared in the seventeenth and 
eighteenth centuries, has been traced in connexion 
with many of the seaports taking a major part in 
the ‘ fishery ’ For the first time, however, an attempt 
has been made to give a consecutive account of the 
whaling of the poit of Aberdeen, m an excellent 
article by James l’yper, in a recent issue of the 
Se-oUtsh Naturalist (p 39) In 1749, for the first time, 
whaling vessels sailed from Scotland, and in 1762 
Aberdeen entered the trade with two vessels By 
1814-17 the port stood only after Hull and London 
m the number of its whaling ships and its tonnage of 
oil Fivo tears later London hail dropped out of the 
first rank, and Peterhead, with 16 vessels, stood socond 
to Hull with 40, Aberdeen, with 14 following third 
In the average tonnage of oil per vessel, however, 
Aberdeen now stood first, the total cargoes amounting 
to 1226 tons It was a small leturn compared with 
the enormous catihes of the prisont day firmer 
mdustiy, but it spelt a season of prospenty for the 
northern seaport The account gives a vivid notion 
of the uj>s and downs of the fisheiy Of the ton ships 
which sailed in 1830, foui weie lost in the ico with 
six of thi u ciews, two ships returned from the fashing 
Glean’, one had two whales, and the lemoimng throe, 
a singlo whale each 

The Report for tho >ear 1928 of tin National 
Physical Laboiatorj covois 284 pages, of wluch 200 
aro devoted to detailed aecuunts of the work carried 
out m the various departments These accounts are 
well illustrated and show that the Laborutorv con 
tinues to maintain its position os one of the most 
active centres of research into quostions boaung on 
our national industries The projoctod now phjsics 
building, which has been referred to m the annual 
reports for many years, is now under construction so 
far as its central block is concerned, and tin scattered 
rooms in the basement and other parts of Bushy 
House prev lously occupied by the Physics Department 
aro to provide accommodation for the Electrical 
Standards and other departments Work on stand 
ards of measurement has been carried on actively 
during the year, and with the increase of test work 
for the industries has diminished the tune devoted 
to general research The high voltage equipment is 
nearing completion and will enable tests up to a 
million volts to be made A useful addition to the 
report is a section of 20 pages giving precise definitions 
of the units and standards of measurement employed 
at tho Laboratory 

In his discourse on “Excavations at Ur, 1928—1929”, 
at the Royal Institution on June 7, Mr C Leonard 
Woolley gave a short account of tho final clearing of 
the great temple of the Moon god Nannar, whose 
history was traced from the foundation of the building 
by king Ur Nammu about 2300 b c until its last 
restoration by Nebuchadnezzar in the sixth century 
b c The main part of the lecture was devoted to a 
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record of the continued excavation of the prehistoric 
cemetery More royal tombs were found, two of which 
gave entirely new information as to the ritual of a 
king’s funeral , one of these was intact, and the tomb 
chamber, the stone dome over which was found 
unbroken, contained some remarkable gold objects 
Much richer than this was a ‘death pit’ containing 
seventy four bodies, many of them lavishly decorated 
with gold, and four harps and two statues , those are 
among the finest objects of art yet discovered m the 
cemetery Other graves produced a very large 
collection of funeral furniture in gold, silver, copper, 
stone, and clay, of which the more important were 
illustrated Finally, a description was given of the 
work carried on at a lower level than tho graves, 
which resulted m finding evidence of the historical 
character of the Flood 

In Basel on Oct 8-12, 1928, was held an interesting 
short course upon the use of eleotrostatio methods in 
biochemistry and biology, in which a group of scientific 
workers gathered from various centres were introduced 
particularly to the work of the Prague school (Prof 
R Keller R Furth, etc ) Some of the commumoa 
tions given at this ‘ school ’ are published in the 
Kolloxdchemische Beihefte, vol 28, 1929 (pp 208 390) 
After general introductory papers by Prof Spiro, of 
Basel, and Prof Keller, papers were given upon 
methods of measuring eleotno potentials in the 
organism, upon tho preparation of micro electrodes, 
pH determination in living organisms, upon the use 
of vital staining in biology, upon disporsoid analysis 
by a new dialysing apparatus, etc In all many new 
experimental avenues of approach to biologioal 
problems were discussed and some results obtained 
by these new methods briefly indicated Many new 
fields of biological mvestigation are being actively 
pursued by this group of investigators, who are 
introducing physical methods into biochemistry and 
biology, and this collection of papers illustrating their 
outlook will be of interest to woikers in widely 
different fields 

The great demand for cheap electrical power for 
heating makes it nocessary to raise the transmission 
voltage to the highest permissible limit, as otherwise 
the cost of the large amount of copper in the mains is 
prohibitive fi ora the commercial point of view Evon 
to relatively short distances, a voltage of 132,000 is 
being used In Berlin quite recently an overhead 
bne sevoral miles in length for transmission at 100,000 
volts has been erected in the suburbs of the city 
The question of carrying this line to the centre of the 
city is at present under consideration, and in all 
probability underground mains will be used In 
Hamburg there are at presont two cables, each nine 
miles long, working at 60,000 volts, and m Numberg 
there is an underground cable connecting two net 
works, which works at 110,000 volts In the event 
of a fault to earth occurring on a high tension cable, 
a very laigo current will flow, and the cable will be 
seriously damaged for several yards on each side of 
the fault An interruption of the supply will prob 
ably ensue A method of preventing this is de 
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scribed in A E Q Progreaa for April The high voltage 
underground networks are connected with Petersen 
arc suppressors In the event of a fault occurring 
these devices allow a lagging current to flow through 
the fault This combines with the ‘ capacity to 
earth ’ current at the point, making the voltage of 
the cable at the point practically zero and preventing 
a serious fault from developing It prevents also tho 
development of high frequency currents which arise 
when an arc ensues Those currents, as Duddell 
pointed out many years ago, may cause resonance 
voltages at points remote from the fault and so 
break down the insulation of tho cable In Great 
Britain and in America, steady progress is being made 
in the development of very high voltage cables, but 
we think more attention should be paid to developing 
devices to safeguard them when in operation 

The Medical Research Council announces that, on 
behalf of the Rockefeller I oundation, it has made the 
following awards of travelling fellowships for the 
academic voar 1929-30 Those fellowships are 
awarded to graduates who have had some training in 
research work < itlior in the primary sciences of medicine 
or in clinical medicine and surgery , and w ho arc likely 
to profit bv a peuod of work at a chosen centre in 
America 01, in special cases, m Europe, before taking 
up positions for higher teaching or research m the 
British Tslos Olive B Buckley, Dr G A O Gough, 
W R Hendirson, Dr D Hunter, G E Lewis, Dr 
M M biurnan, Janet M Vaughan Dr Gough’s 
fellowship is tenable at tho University of Munich , 
the others at centres in the I nitcd States 

The condition of St Mary’s Abbey has caused 
concern to the Council of the Yorkshire Philosophical 
8ociety, and following upon a thorough inspection 
and report by H M Office of Works, it has been 
recommended that certain steps should be taken to 
inprove the amenity of the site and to ensure the 
preservation of such portions as remain The estimated 
cost of the work proposed ib £3370 
Applications are invited for the following appoint- 
ments, on or before the dates mentioned — A lecturer 
in economic history and economics at Armstrong 
College, Newcastle upon Tyne — Tho Registrar, Arm 
strong College, Newcastle upon Tyne (June 19) Two 
forest officers under the Forestry Commission — The 
Secretary-, Forestry Commission, 22 Grosvenor Gar- 
dens, SW1 (June 20) Two temporary investigators 
and a temporary assistant under the Department of 
Agriculture for Scotland, in connexion with an inquiry 
into the marketing of livestock and other agricultural 
produce in Scotland — The Establishment Officer, 
Department of Agriculture for Scotland, Queen 
Street, Edinburgh (June 21) A teacher of agricul- 
tural science under the Londonderry and Limavady 
Regional Education Committee — The Principal and 
Secretary, Education Office, Limavady, Co London- 
derry (June 22) A Paterson research scholar in the 
Cardiographic Department of London Hospital — ’The 
House Governor, London Hospital, E 1 (June 22) 
An advisory officer in agricultural botany at the 
Edinburgh and East of Scotland College of Agriculture 
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— The Secretary, Edinburgh and East of Scotland 
College of Agriculture, 13 George Square, Edinburgh 
(June 28) A lecturer in geography at Armstrong 
College, Newcastle upon Tyne— The Registrar, Arm 
strong College, Newcastle upon Tyne (June 28) An 
assistant part time lecturer in the biology department 
of the Plymouth and Devonport Technical College — - 
The Education Office, Rowe Street, Plymouth (Juno 
20) A full time teacher, for building trado subjects, 
at the Cheltenham Technical School — -Tho Principal, 
Technical School, Lansdown Road, Cheltenham 
(June 30) Four assistant conservators m the Indian 
Forest Service — The Secretary, Services and General 
Department, India Office, SW1 (July 1) An 
assistant in geography at the London School of 
Economics and Political Scienco— The Secretaiy, 
London School of Economics, Houghton Street, W C 2 
(July 1 ) A mining engineer under the Safety in Mines 
Research Board — The Under Secretary for Mines, 
Establishment Branch, Mines Department, Doan 
Stanley Streot, MiUbank, S W 1 (July 2) An assistant 
or junior lecturer in the department of zoology of the 
University of Edinburgh, with special knowledge of 
invertebrates — The Secretary the Univorsity Edin 
burgh (July 5) A professor of physiology at 
tho Medical College, Vuagapatam, Madras — The 
Secretary to tho High Commissioner for India, 
General Department, 42 Grosvenor Gardens, S \\ 1 
(July 6) A senior lecturer m biochemistiy in 
the University of Stellenbosch, South Africa — The 
Registrar, University of Stelli nbosch, Stellenbosch, 


South Africa ( luly 31) A lecturer m mathematics 
at the Gordon College, Khartoum — The Controller, 
Sudan Government, London Office, Wellington House, 
Buckingham Gate, S W 1 A residont tutor (woman) 
to take geography and some education at the Edgehill 
Training College, Livoipool — Tho Pnncipal, Edgehill 
Training College, Liverpool A lecturer in electrical 
equipment of tho motor car at the Wimbledon 
'leclinical Institute— The Principal, Technical In 
stitute, Gladstone Rond, S W 19 A teacher of 
building subjects at tho Croydon Polytechnic — 
The Principal, Cioydon Polytechnic, Scarbrook 
Road, Croydon A lecturer in building at the 
Huddersfiild Technical College -Tho Director of 
Education, Education Offices, Huddersfield A male 
junior assistant at tho Chemical Warfare Research 
Department of the War Office — The Chief Superin 
tendont, C'homical Warfare Research Depaitment, 
14 Grosvenor Gardens, S W 1 An assistant lecturer 
in physios at the University Collego of Hull — The 
Secretary, University College, Hull An assistant in 
the mechanic al engineering Laboratory of L niversity 
College, London — Tho Secretary, Uruvermtv College, 
Gower Street, W C 1 Two male laboratory assistants 
in tho Research Department, Woolwich, with labora 
toiv experience m physics — Ihe Chief Superintendent, 
Roseaich Department, Woolwich S E 18 A head of 
the experimental branch under the directorate of 
ballistics of the Research Department, Woolwich — 
The Chief Superintendent Research Department, 
Woolwich, S E 18 


Our Astronomical Column 


Iireball or May 30 — A brilliant fireball was 
observed from several stations in Cornwall on May' 30 
at about 110pm GMT Observations have bow 
ever, come in from only Lostwithiel and Buglo, and 
these are of somewhat rough character The meteor 
gave a very brilliant flash and lit up the surroundings 
to such a degree that the observers found it difficult 
to note exact features of the path It passed along 
the southern sky from west to north and was evidently 
from a radiant in tho eastern region of the heavens 
Its motion was moderately slow, for it occupied 4 or 6 
seconds in its flight One of the observers, who was 
walking in the direotion away from the object, says 
that he observed a great light behind him as though 
a brilliantly illuminated motor car was overtaking 
him It appeared like a dazzling ball of fire, but when 
a good view was obtained of it the nucleus appeared 
relatively small, though surrounded by a strong glare 
which apparently lit up the country Further observe 
tions are required of this interesting obiect, which came 
on the night of the general election, and on this account 
may have attracted notice from a greater number of 
observers than it would otherwise have done 

Venus a Mornino Star — Venus is now a ‘ mom 
mg star ’ and will continue to precede the sun during 
the remainder of the present year The planet will 
attain its greatest elongation on June 29, when its 
position will be 40° west of the sun Its bnllianoy is 
now declining, but not to any great extent Atmo 
spheric conditions introduce more variations than ore 
sometimes brought about by real differences Thus 
Venus will appear brighter when its computed 
lustre is lees and when the air is very clear, than at a 
tune when atmospheric vapours dim its light 
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Venus is now approaching Jupiter nnd tho two 
planets will arrive at conjunction on July Hat 10 a m , 
■when VemiB will bo placed about 3° S of Jupiter 
Before sunrise this pair of attractive objects may 
bo viewed in tho ENK sky before sunrise Venus 
rising ton minutes after midnight, and lupiter fifty 
seven minutes after midnight Tf the morning sky 
is clear the two planets may be easily identified and 
their relative brightness compared 

Saturn — The planet Saturn will reach opposi- 
tion to the sun on the night following Juno 21 
The apparent magnitude will be +0 2, and the 
planet will appear brighter than at an ordinary op 
position because of the more favourable conditions 
prevailing The rings will be widely open and the 
planet will be situated almost nudway between 
aphelion and perihelion At an unfavourable opposi 
tion, Saturn may shine as a star of +08 mag only, 
but with attendant conditions favourable it may 
appear as a + 0 2 mag star It is true the aspect is by 
no means starhke, for the planet shines with a steady, 
dullish light, much in contrast with tho sparkling 
diamond hko brilliancy of tho fixed stars At the 
time of Saturn s best display this year, its position 
will be placed on the extremo west border of Sagit 
tarius, and as the planet is moving westwards it will 
shortly after enter the south region of tho oonstella 
tion Ophiuohus, and be visible to the north east of the 
star 44 Ophiuchi For cntioal observation the planet 
cannot be considered in a good position, its declina 
tion being 22° south, and its altitude, when passing 
the meridian, not greater than 10° or 17° to observers 
in the south of England 
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Research Items 


Inheritance Fees — In Man for May, Mr J P 
Driberg directs attention to an element in primitive 
marriage which appears to have escapea general 
observation namely, the inheritance fees or dues paid 
by an inheritor of a widow to the responsible members 
of hor family Such a fee has been found to be 
compulsory among three unrelated peoples — the 
Lango of Uganda, and the Dedinga and Ban of the 
Sudan Among the Lango a widow is normally 
inherited by a brother of the deceased or by his 
sister s son m cither case a bull boing payable to the 
woman a family She is differentiated from the wives 
by being called an mhentod wife Among the 
Dedinga the deceased s brother pays the fee and calls 
the children his own but if a sister s son or mother s 
sisters son inheiits the widow the son pays the foe 
and claims any < hildren of the new marnage Among 
the Ban when a sistei s son inherits the foo is paid 
from the estate and the child] en belong to the estate 
This soems an anomalous custom, as the bndo s family 
had already received the full price from the onginal 
husband It arises from an intention of making clear 
the economic and social status of the children of the 
new marriage Marriage is not regarded as com 
pleted until the birth of the first child The bnde 
may not be called a wife till then Sometimes she 
only lives in the ba< helor s hut until tho child is bom 
In the case of a divoice the bnde pnee is returned and 
the children go with the mother but the father oven 
after years may recov er the children on payment of 
the heifer of upkoep to the family of the gu 1 or her 
new husband Among the Ban, if a mainage takes 
place without payment of the bnde price the wife s 
family take all the bride puce paid at the marriage 
of tho first daughter of the union If there is no 
daughter the family keeps a son until ho is ransomed 

The Shishak Migrations — Sir Flinders Petne m 
Ancient Egypt, Pt 4 1928 states that tho excavations 
at Gerar (Palestine) havo produced repeated evidence 
of a movement from Central Asia to the west at about 
950 n c Pottery models of square waggons with 
divisions from front to back ana with two types of 
pottery wheels one smooth, the other knobbed, are 
found Similar waggons come from Anau, and 
knobbed wheels occur m tho treasure of the Oxus, 
from 300 miles farther east The latter wheel is de 
signed to prevent sinking in sand and belongs to 
desert dwellers Two types of bronze arrowhead 
come from Central Asia, one with a tang similar to a 
type found at Tomsk , the other is the triangular 
bladed arrowhead of Minussmsk, Altai, Perm Siberia, 
and south west Caspian The broad bladed iron 
dagger belongs to Anau, the Caspian, and Caucasus 
Lastly all the pottery figures of oxen are humped, a 
central Caspian type not found west of Mesopotamia 
This movement, dated at 970 b o , links with Sneshenq, 
the ‘ Man of Susa ’ entering Egypt Shushmak is the 
national deity of Elam, worshipped at Susa, and was 
also a great deity among the Persians The attnbu 
tion of Libyan descent to Sheshenq is due to a mis 
reading of the genealogy of Horpasen His name 
labels his ongm plainly Further, owing to the 
practice of hepatoscopy, a Babylonian connexion has 
been suggested for the Etruscans Now the homed 
head dress of divination, the vases of offerings in 
Etruscan tombs m the shape of a cone with two 
globes over it, and other evidence point to a middle 
Asian origin for the Etruscans, and, it is suggested, 
link them up with the westward movement ofTurko 
mans, of which evidence is found at Gerar, and of 
which the coming of Bheshanq to Egypt formed part 
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The Extermination of the Heath Hen — The 
heath hen of America (Tympanuchus cupxdo), a near 
relative of the prairie hen whioh abounds on the 
prairies of the Mississippi valley, provides one of 
those problems of casual extermination which man 
seems powerless to stay Fifty years ago the heath 
hen was a common bird on the island of Marthas 
Vineyard to which it was confined But about 
fifteen years since its numbers were reduced with 
icmarkablo suddenness Attention was directed to 
the danger and thousands of dollars were spent in 
an effoit to protect the birds We now learn from a 
Daily Science News Bulletin, issued by Science Service, 
Washington D G that oven so late as 1916 there still 
survnod about 1000 heath hens on the island reserva 
tion and fears of their extinction wore allayed 
Ihen, just at the time when tho hens were sitting on 
their eggs a disastrous fori st fire swept over the area, 
causing the loss of the year s brood as well as of many 
of the females It is said that the inbreeding of the 
few surviving birds weakened the stock, which Became 
subject to some of tho common poultry diseases 
Two years ago ornithologists were able to find only 
30 specimens on the island , in a year the number 
was reduced to nine a little later to three, and then 
to two Now only a single specimen is known to 
exist — tho heath hen of Martha s Vineyard is virtually 
extinct 

As Allec ed Anthropoid Ape Existing in 
America — A discovery of extraordinary interest is 
that lecorded by Dr George Montandon in La Nature 
of May 11 where he describes from a photograph, 
whuh is reproduced, a supposed anthropoid ape from 
South America A pair of the apes was seen by 
M Iian^ois do Loys in the virgin forests on the 
borders of Colombia and Venezuela, and the female 
was killed It measured about l 6 in in height, and, 
as tho photograph shows had a distinctly human 
appearance Moreover, the beast had no tail, and 
its teeth are said to have numbered 32, although, 
most unfortunately, the skull was afterwards damaged 
dunng tlie expedition and was eventually lost On 
the strength of these characters, and particularly of 
its size and appearance, Montandon regards the 
Croat me as a new anthropoid ape related to the 
gibbons but bearing a resemblance in its ooat and 
in the proportions of its limbs to the orang-utan 
Accordingly he names it Ameranthropotdes loysx, after 
its discovorer, and makes use of its presence m 
America to support his theory of the parallel develop 
mont of anthropoids m America, Asia, and Afnoa 
On the whole, in view of the scanty evidence, we 
prefer the caution of Prof L Joleaud, who in a subse 
quent paper m the same number of La Nature 
suggosts that the new monkey is probably not a true 
anthropoid ape, but a specialised relative of the 
apider monkeys (Aides) 

Anatomy of a Fcbtal African Elephant — 
Dr N B Eales (Trans Roy Soc Kdm , vol 56, 
Pt I, 1929) completes her study of the African 
elephant based on the examination of a well grown 
feetus Previous parts dealt with the anatomy of 
the head and with the body muscles. The final part 
deals with the remainder of the organs The moat 
interesting feature m the anatomy of the elephant 
is the reduction of the pleural cavities shortly after 
birth bv the ingrowth of trabecular connective tissue 
from the thickened costal and dorsal pleura The 
result of the obliteration of the pleural oavitiee Is 
to reduoe costal movements dunng breathing to a 
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minimum and to make respiration in the elephant 
largelv diaphragmal The elastio tissue helps to con 
trol the powerful diaphragmatic movements so that 
the air is not sucked too violently through the long 
nasal tubes The diminution of the collapsing power 
of the lungs consequent on thoir adherence to the 
walls of the chest has rendered intra pulmonary 
cartilages unnecessary In the light of her investiga 
tions, Dr Eales discusses the relationships of the two 
living species of the Proboscidea, and the affinities 
of the group as a whole She agrees with the view 
of the paleontologists that the African and Indian 
elephants should be placed in two distinct gonera 
Elephaa (Indian) and Loxodonta (African) Tho 
characters of the two genera are summarised and the 
view adopted that they belong to different lines of 
desoent Discussing tho affinities of the Proboscidea 
as a whole, Dr Eales shows that their characters 
bear evidence of afflmtios with the stock from which 
sprang the rodents Sirenia Hyracoidea and the 
primates, and that their nearest relatives are tho 
Sirenia and the Hyracoidea The Ungulates aro not 
near them m descont She therefore supports the 
modem view that the Proboscidea should be elovatod 
to the rank of order and removed altogether from the 
Ungulata 

Reclamation of Moss Lant> — Although much 
work on reclamation of moss land has boon done the 
essential principles of the treatment have never been 
properly established Some experiments, dosenbed 
by J 0 lilies ( Scottish, Journal of Agriculture 12, 
p 126), have recently been earned out on a largo 
traot of this type of land in Dumfnesshiro anil some 
fundamental results obtained Before any reclame 
tion by manunal or other treatment can bo attempted 
effective drainage is essential Dung was the best 
typo of manure for the purpose but it would be 
difficult to obtain m sufficiently large quantity for 
work on a large scale Gradual improvement might 
however, be secured by grazing stock introduced at 
intervals from fertile land For correcting acidity 
vanous forms of lime are suitable but they all proved 
of little value unless phosphate was also supplied 
the commercial grades of basic slag, mineral phos 
phate, and superphosphate are the types of phosphatic 
fertiliser most likely to prove of economio value 
Potash and quick acting nitrogen on the other hand, 
produced no visible improvement Direct seeding 
with grass and olovors in July yielded very good 
results if manures were suppbod, particularly where 
dung could be given Germination, however, failed 
completely on untreated moss or where lime only was 
added Care was neoessary to avoid overshadowing 
of the introduced species by the natural moss in the 
early stages of growth, tramping by stock or any 
other method which tended to consolidate the surface 
being very beneficial Red and white clovers, cocks 
foot, Italian and perennial rye grass, tall and meadow 
fescues all germinated freely and were easily estab 
lished Rose bay willow herb is a serious trouble in 
any reclamation work, and if strong measures are not 
taken to suppress it, the moss land may merely change 
to an equally valueless tract of willow herb 

Hybridisation of the Molluse Ckrion — Dr 
Paul BArtsoh, Curator of Mollusks in the U 8 National 
Museum, has for some years experimented m hybndisa 
tion with various species of Canon In August 1028, 
whilst visiting the Tortugas Laboratory, he e xamin ed 
his enclosures in which had been placed young in 
dividual* of Cerion vtaregu and C tenon incanum and 
succeeded in finding one adult which he claim* to be 
a perfect hybrid! Year Book No 27 of the Carnegie 
IjMtftntion of Washington, 1928) Criticism was 
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expressed after the original crossing experiments, 
because Dr Bartsch hail employee! large groups 
(600 individuals), and it was suggested that the 
organisms claimed to be crosses were possibly muta 
tions of one of the two species involved To settle 
this point restricted areas (cages or islands) were 
used one virgin individual of each of the two species 
being placed in each isolated area There was a large 
mortality, but in one cage the adult hybrid was found 
This is identical with those assumed to be hybrids in 
the mass experiments a result which was to be 
expected as in no colony of C maregia nor C mcanum 
has any individual appeared comparable in appearance 
to the hybrids in question It is to be hoped that more 
of these interesting forms will be foithcoming 

The Bread Fruit of Tahiti — It is unusual in a 
modern botaniial monograph to find a description of 
thiity two vanotios of a plant species which contains 
no scientific names lhe bnod fruit is usually regarded 
as a cultivated form of Artocarpu* metaa but accord 
mg to Raoul the name bread fruit should not bo 
attached to the wild tree of Malaysia with fertile seeds 
dosenbod by Linnaeus with tins Latin name, but 
should be restrit ted to the < ultivated tree of Oceania, 
for which no other Latin name is at present available 
Gemt Parmile Wilder describes tlurty two vam ties 
of this troo found growing in 1 ahiti and M orea, the 
fruit and foliage of each variety being illustrated by 
photographs in Bulletin 60 of tho Borrnco P Bishop 
Museum One of these vane ties JIueru produces 
true seeds but all are propagate d vegetativoly usually 
by root cuttings This monograph desoi ibes fully the 
nativo method of preparing tho fruit for tho table, 
and the value assigned by tho natives to tho edibility 
of the different varieties The author makos the 
interesting comment that he noted no insect fungus, 
or other post upon the bread fruit tree w hit h has 
beon in cultivation on these islands long before it was 
hrst seen by Europeans in tho Marquesas in 1696 

Virus Disease of Plants — Recent work in 
Queensland Australia, with which Prof E J Goddard 
has been associated, seems to have demonstrated 
beyond doubt that tho economically important disease 
of the banana known as bunchy top is a virus 
disease with an aphis vector An account of further 
work upon this disease, with suggestions as to its 
oontrol, is given in Vol 2 No 1, of the Journal of tho 
Council for Scientifio and Industrial Researoh of the 
Commonwealth of Australia Prof Goddard has 
drawn upon his experience in this investigation in his 
presidential address to the Royal Society of Queens 
land, published in Vol 40 No 1 , of the Proceedings of 
the Society He evidently inclines to the view that 
the virus will be found in the category of living organ 
isms, ultra rmorosoopio m size, and therefore pre 
Bumably forming an intermediate step between the 
molecular organisms of the inanimate world and the 
cellular organisms of the visible animals anil plants 
He does not deal, however, with ono puzzle whioh 
this point of view presents to the investigator If 
suoh ultra mioroscopic forms of life exist, why are 
they not to be found leading a saprophytio or even 
an autotrophic existence ? Until now, attempts 
such as have been made by Hugo Miehe ( Bxolog 
Cmtr , 43 1924) to cultivate such ultra mioroscopic 

saprophytio organisms have failed to produce any 
evidence of their existence 

Differentiation in the Sill of Pigeon Point — 
A valuable study by F F Grout of the association 
of anorthosite and granite with dolente m the great 
‘ diabase * sill of Pigeon Point, Minnesota, appears in 
the Bull Ocol Soc America, vol 89, 1928, p 56 6 A 
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ohilled dolentic roof phase intervenes in most places 
between the acid differentiates and the quartzite roof 
Locally this phase contains abundant pnenocrysts of 
labradonte, and these pass here and there into masses 
of anorthosite These light masses apparently rose 
in the magma at an early stage because of their lower 
specifio gravity Some assimilation of quartzite by 
the magma is indicated but it is suggested that the 
granite was probably formed essentially by differentia 
tion, with assimilation as a merely subsidiary factor 
The occurrence of granite at Pigeon Point is ascribed 
to the unusual thickness of the sill (250 700 ft ) 
which allowed ample timedunng cooling fordifforentia 
tion to occur The composition of the average dolente 
magma is Biich that granite could be formed from it 
by crystallisation oi by the separation of partially 
miscible fractions m about the proportions actually 
found at Pigeon Point Numerical data indicate that 
probably much less than a quaiter of the total granite 
was due directly or indirectly to assimilation of 
sediments 

Transmission of Sound Waves in the Earth — 
Tho solution of the problem of underground com 
munication through earth strata would bo of great 
value to miners Unfortunately its solution offers 
great difficulties The ideal method should enable 
miners to communicate no matter the nature of the 
strata, whether they are water bearing or not and 
also whether they are broken up by old workings 
The apparatus must be cheap light, and able to with 
stand rough usage A large number of experiments 
have been undertaken by the Uni tod States Bureau 
of Mines to find out the best way of communicating 
between miners entombed by a disaster and persons 
on the surface As many of the bituminous coal 
mines ill America are comparatively shallow, even a 
partial solution would be of value to them In 
Technical Paper, No 433, ot the Bureau of Mines, 
experiments on communication by L C Usley, H 
B treeman, and D H Nellers are described Owing 
to the groat developments taking place in radio it 
was hoped that by this means communication could 
be established The tests were made at tho Bureau s 
experimental mine in Pennsylvania Vertical an 
tenn» were found to give the best results, but on the 
whole radio methods were found to be of little 
practical value A promising method discovered was 
to connect the source of electnoal energy (two dry 
cells) between a point on one side and a point on the 
other side of the ooal seam Some of the paths of 
current flow spread out to the surface and could be 
picked up by a telephone satisfactorily by choosing 
suitable earths It was found, however, that this 
‘ roof to rail method was only practicable for the 
transmission of signals from the surface into the mine 
and was therefore only a half solution Tests made 
with a geophone — an instrument which converts the 
earth waves made by hammering on the rock into 
an air wave whioh is heard in the ear as sound — gave 
good results The simplicity of this method and of 
the requisite apparatus is greatly in its favour 

Textiles as Insulators — The usefulness of in 
dustnal reaearoh is well shown in an article by A C 
Walker on “ Textiles as Insulators ", which appears in 
the Bell Laboratories Record for April Silk has been 
used for many years for insulating conductors owing 
to its muoh higher insulation resistance than oheaper 
fibrous materials like ootton The fact that the 
msulation resistance of textiles is greatly diminished 
when moisture is absorbed, suggested that a research 
on the effect of moisture on textiles might discover 
methods of treating them which would improve their 
electrical properties It was found that the con- 
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tmued application of voltage sometimes increased the 
insulation resistance a hundredfold This was traced 
to the partial removal of electrolytic impurities The 
most significant evidence of the importance of electro- 
lytic impurities in silk, wool, cotton, and other textiles 
is the great improvement in their electnoal qualities 
due to thorough washing with water It was found 
that cotton washed with water from Lake Michigan 
had highor insulation resistance than cotton washed 
with distilled water in the laboratory A saturated 
solution of magnesium caibonate was then used with 
encouraging results Washing the cotton with a little 
calcium sulphate in it gave as satisfactory results as 
using water from tho lake As a result of the research 
the insulation resistance of cotton can now bo lm 
proved by simple washing processes to such ail extent 
that its use as ft substitute for unwashed silk for 
telephone cords has been approved It is estimated 
that for this purpose alone the annual saving effected 
in manufacturing costs to the Bell C ompany is about 
one hundred thousand pounds 

Effect of Drying on the Properties of Ben 
7enk — The effect of intensive drying on the physical 
properties of benzene has been re investigated by 
Briscoe Peel and Robinson whose results are de 
soribed in the Journal of the Chemical Society for 
March Bakei s previous conclusion that the density 
of benzene does not change upon drying has been 
confirmed not only for the liquid as a whole but also 
for the various fractions obtainable by distillation 
After drying for sixteen months there did not appear 
to be any definite change in tho surface tension, and 
any change that may have taken place would seem 
to be in the direction of a decrease Baker, however, 
found a considerable increase after a year s drying and 
attributed it to a change in the degree of association 
The reason for this discrepancy is not apparent and 
tho experiments are being continued 

Chemical Ai paratus —Messrs Unffin and Tatlock, 
Ltd , have issued their new catalogue of chemical 
apparatus. No 12A, as an attractive and well illus- 
trated volume of close on a thousand pages The firm, 
which combines the former businesses of J J Griffin 
and Sons, Ltd , and Baird and Tatlock, Ltd , is 
established in London, Glasgow, Manchester, Edin 
burgh, and Liverpool The volume is divided into 
12 sections which are further classified for oonvemenoe 
in the list of contents The usual fittings and 
furniture of chemistry laboratories are illustrated not 
only with pictures but also with model plans and 
sections A special feature of the Balance Section is 
the Christian Becker chainomatio balance, the action 
of which is fully described In the section for physical 
chemistry ■will be found apparatus for measuring 
osmosis, surface tension, etc , and also pyrometers ana 
various kinds of electrical appliances A section on 
micro analysis opens with references to standard 
works where complete descriptions of methods of 
work will be found The apparatus is specially de- 
signed for the methods of Pregl and Dubskf A large 
selection of the well known Reichert microsoopes is 
minutely described in the optical section, whioh also 
includes refractometers, spectrometers and polan- 
meters with various accessories, as well as optical 
benches, mercury vapour lamps, selenium cells, etc , 
and the Rausch and Lomb projection apparatus for 
which the firm acts as sole agent Meteorological 
appliances, laboratory machinery, and apparatus de- 
signed for the special methods of assaying used in 
many different industrial processes form a prominent 
feature of the catalogue At Die end there is a fairly 
long list of chenuoal and technical books and of 
Kahlbaum’s pure chemicals 
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AN international ooeanographic conference 

held m May 1928 in Berlin to commemorate 
the oentenary of the Qesellschaft fur Erdkunde, 
which has pubhahed a senes of papers dealing with 
recent and imminent expeditions 1 Most of these 
naturally deal with the results obtained by the Meteor, 
but articles also desonbe the work of the Carnegie, 
of the little Norwegian auxiliary ketch Armauer 
Hansen m the north east Atlantic, and the aims of 
the new Dutch Expedition to the East Indies in the 
Wtllebrord, Snellius 

As those articles are for the most part summanos of 
methods used and results achieved, they cannot be 
condensed into a short review, but the following notes 
on various points in this symposium may be of goneral 
interest 

Numerous samples of sea water collected by the 
Meteor m the Atlantic were analysed for gold by the 
method due to Haber, whereby the gold m tho water 
is adsorbed on a precipitate of lead sulphide which on 
heating with lead formate and boric acid leaves a 
minute bead of gold This is picked out from the 
crucible and measured under the microscope 

An ingenious method was used to collect the small 
amount of lead sulphide, about 40 milligrams in each 
litre of sea water The full flask was inverted over a 
crucible also containing water and the wholo spun in 
a oentnfugo, when the lead sulphide collected at the 
bottom of the crucible To prevent loss of water m 
handling, the top of the crucible was covered with a 
rubber cap 

The plankton rich upper layers were found to be 
noher in gold than the water below, much of this being 
adsorbed on, or contained m, tho organisms The 
quantity varied from about 1 ^ 0 th milligram of gold 
per cubic metre to a third of this amount, or less in the 
deep water 

The greater part of the scientific work of the Meteor 
centred around depth and physical measurements, 
from which to deduce the oceanic circulation from the 
internal field of force produced by differences in density, 
from the general distribution of salinity, and from 
direct current measurements For the first time these 
were successfully made from a ship at anchor in mid 
Atlantio where the depth was over 4 kilometres For 
this purpose stocked anchors weighing a quarter of a 
ton and a tapered wire cable 7| kilometres long were 
earned The circumference of the wire cable at the 
anchor end was 3 6 cm and at the end made fast to 
the winch 5 cm 

The temperature measurements at various depths 
were made with reversing thermometers, every pre 
caution being taken to attain the greatest possible 
accuraoy In order to avoid error in reading due to 
parallax — a matter of very real difficulty on board a 
small ship in rough weather — the thermometer tubes 
were ground senuoircular in section, with the bores 
close to the fiat face upon which the graduations were 
marked The readings were earned to the third place 
of deotmals, the graduation being m 0 06° 

Only general conclusions regarding circulation in the 
Atlantio have yet been published , the mass of data and 
calculation for the application of Bjerknes’ theory is 
in prooess of being worked up 

An account of tne biological survey by E Hentsohel 
includes a chart showing the number of plankton 
organisms present per litre of surface water (Fig 1 ) 

The effect of water rising from below and bringing 
nutrient salts to the upper layers, where there is suf- 
ficient light for plant growth, is clearly shown along 
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the west coast of Africa Tho same effect is also 
shown in lower latitudes due to convection currents 
and unrestrained turbulent motion unchecked by a 
discontinuity layer 

The chemical observations by H Wattenberg are of 
particular interest The distribution of phosphates 
and nitrates and tho relation of these nutrient salts to 
the density of plankton in the south Atlantic confirm 
and extend previous investigations in more limited 
areas Ihe distribution of dissolved oxygen was 
found to be regular and to reflect the circulation in the 
docp water, saturated <o!d water falling m high alti- 



Fia 1 —Plankton content of the surface water of the Atlantic. showing 
number of organisms per litre of water From Verhandlung 
der oaeanographlschen Konfereiu 

tudew and filling the depths of the oceans, overlaid bj 
water layers of less oxygen content in lower latitudes 
The minimum occurs at about 200 metres m the 
tropics, where a relatively thin warm and light layer 
lies like oil on the heavier water below , mixing bv 
convection is hindered, and the supply of oxygen is cut 
off from above This minimum layer appears to be 
the graveyard of plankton organisms where oxygen is 
used up during their decay The presence of 6 to 0 o o 
of oxygen per litre in the deep water of the oceans m 
dicates its origin m those latitudes where the surface 
water is at a temperature where more oxygen is needed 
for saturation, and where in winter convection currents 
oan extend deep into the sea 

The distribution of dissolved calcium carbonate in 
the sea is pecuhar In the upper water layers of tho 
tropics values indicating 60 per cent over saturation 
are indicated , below this the main mass of water is 
under saturated , less so near the bottom, where cal 
oium carbonate is apparently dissolving out from the 
caloareous skeletons of dead organisms The actual 
quantity of calcium in solution, however, is consider 
ably lees in the upper layers, where it is utilised to 
build up the skeletons of such organisms 
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Closed Carbon Chains 

PROF W H PERKIN chose ‘ The Early History 
1 of the Synthesis of Closed Carbon Chains” as 
the subject of the first Pedler lecture, which he de 
livered before the Chemioal Society on May 30 It 
was he said, very difficult to appreciate the fact that 
not more than fifty years ago the idea was firmly 
fixed in tho minds of chemists that orgamo compounds 
must be sharply divided into the group having open 
carbon chains and the group having six membered 
rings The lecturer gave an interesting account of 
his discussions as a young student, with Victor 
Meyer and Baoyer regarding the possibility of pre 
paring compounds containing rings composed of threo, 
four or five carbon atoms and of his resolve to 
prosecute researches in that direction 

Tho flist stop consisted in the condensation of 
trimethylene bromide with the sodium derivative of 
acetoocetio ester followed by hydrolysis whereby a 
product then believed to be acetyltetramethylene 
carboxylic acid but afterwards shown to be methylde 
hydrohoxonecarboxyhc acid, was obtained Before 
the erroneous interpretation had been corrected 
however the new method was vigorously developed 
in various directions, a substanco which, indeed, 
proved to be tetramethylenecarboxylio acid being 
obtained in 1883 by the action of tnrnethj lene 
bromide on the sodium derivative of malonic acid, 
followed by hydrolysis and elimination of carbon 
dioxide 

Two years previously Markownikoff and K res tow 
mkoff had obtainod an acid whioh the lecturer and 
E Haworth afterwards proved to be trans tetramethyl 
ene 1 3 dicarboxylic acid , it was remarkable that 
this earlier observation attracted little attention at 
the time, and remained undeveloped Experiments 
on the action of ethylene bromide in place of tn 


in Organic Chemistry 

methylono bromide on the sodium derivatives of 
aoetoacetic ester and malonic ester brought the 
lecturer into conflict with Fittig, who with his pupils 
was at that time investigating the conditions of 
formation and the properties of lactones Prof 
Perkin gave a brief account of the evidenoe which 
led to tne recognition of the formation of acids de- 
rived from trimethylene 

The next step was to devise a method for the 
preparation of a derivative of the five carbon ring 
Tetramethylene bromide was then unknown, but ten 
years later it was obtained accidentally during the 
preparation of pentamethylene bromide , on con- 
densation with the sodium derivative of malonic ester 
it readily yielded pontamothylenedicarboxylio ester, 
this on hydrolysis and elimination of carbon dioxide 
affording tho long sought pentametliylenecarboxyhc 
dcid Similarly, hexamethylenecarboxyho acid was 

r thesised from pentamethylene bromide, and was 
wn to be identical with hexahydrobenzoio acid 
resulting from tho reduction of benzoic acid In the 
meantime, an alternative method for the synthesis of 
tho five carbon nng had been devised in 1886, the 
disodium derivative of pentanetetracarboxyhc estor 
was treated with bromine, the resulting pentamethyl 
enetetracarboxyho eBter then affording penta 
methylene 1 2 dicarboxylic acid The demonstra 
tion of the stability of the five carbon nng confirmed 
the views which Baeyer had, but a few months 
previously developed in his Spannungsthoone ’ 
Finally, the lecturer referred to the syntheses of 
hydrmdeno and tetrahydronaphthalene, published 
oonjointly with Baeyer m 1884 Interaction between 
o xylylene bromide (which proved troublesome on 
account of its severe effect on the eyes) and malonio 
ester proceeded exactly as Baeyer predicted 


The Fauna of Scotland dunng the Ice Age. 


I N his recently published presidential address to the 
Royal Physical Society of Edinburgh ( Proc , vol 
21 Part 4, February 1929) Dr James Ritchie discussed 
the Ice Age in Scotland in its faumstio bearings While 
Scotland must have shared m some degree the fluctua 
tions of climate which have left tracos so marked on the 
neighbounng shores of continental Europe, the earlier 
fluctuations either left no material remains or these 
have been removed by subsequent glaoiation, for there 
is no faumstio evidence of the long senes of changes 
which represents the early 100 age or altdtlumum of 
continental geologists The Scottish Ice Age exhibits 
but a relatively short section of the Pleistocene 
glacial epoch 

The remains of oarly glacial animals in Scotland 
are extraordinarily scanty, but they belong to the 
most important of all the animals as indicators of the 
penod of their sojourn — tho mammoth, the woolly 
rhinoceros, and the reindeer The association of these 
three animals inchoates a penod corresponding to the 
Third Terrace of the Thames Valley The mammoth 
and reindeer remains of Kilmaurs were overlaid by 
an extensive deposit of boulder clay, indicating 
conditions of ice covered land m whioh even suoh 
sub arctic animals oould not have survived Their 
appearanoe in Scotland therefore must date to a 
preoeding warmer penod which was followed by a 
major glaciation 

The known distribution of the mammoth in 
Scotland extends from Berwickshire through Mid 
lothian (o Lanarkshire and Ayrshire Northward 
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migration of the mammoth may have been prevented 
by a water barrier formed by the junction of the 
estuaries of the Forth and Clyde Such a condition 
m the midland valley would be accounted for by a 
relatively slight subsidence of the land Repre 
sentativo animals of the later glacial faunas have 
been found in Scotland only in isolated spots, with 
the exoepLon of the fairly extensive faunas first 
discovered by Drs Peach and Horne in limestone 
caves near Inohnadamph, now being further explored 
by Dr Ritchie, Mr J E Cree, and Mr J G Callander 
The oldest fauna so far discovered appeared after 
the oave riddled hill, more than 1000 feet abovf sea- 
level, had been set free from an ice cap whioh left 
enormous deposits of silt in the inner oave, and is an 
arctic fauna containing scarce remains of reindeer, 
many arctic rodents, the arctic wolf, lynx, and a very 
lMge bear A considerable penod must have elapsed 
before the second fauna made its appearanoe, when 
the animal remains became involved in streams 
flowing off the valley glacier this fauna was pre- 
dominatingly a reindeer fauna, remains of more than 
400 individual reindeer having been discovered in a 
single cave of relatively small size There is no trace 
here of modem Scottish animals These appear in 
a higher layer whioh contains for the first 
remains of red deer and, on account of the skeletal 
character and mode of burial of human remains m 
p^y regarded as belonging to the i 
A uhaa culture, between the Pal®c3ithic and 
Agee. 
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University and Educational Intelligence 

Birminoham — The Mason chair of botany made 
vacant by the death of Pi of R H Yapp, has boon 
filled by the appointment of Prof Walter Stiles, 
professoi of botany in the University of Reading 
Prof Stiles is well known for his woik in plant 
physiology and on the < old storage of food Tie has 
made numerous contributions to knowledge of coll 
permeability and photosynthesis 

Cambridge — 1 C Uurkill, Poteihouse and 
PAM Dirac, St John’s, have been appointed 
universits lecturers in mathematics 

t! Anrcp has been leappomted university lecturer 
m physiology, and H Banister 1c cturei m oxpori 
mental psychology 

R A \\ ebb has been leappomted demonstiator in 
pathology and H E runnuhfli demonstrator m 
Iihysiology 

The Conneil of the benato locommends the adoption 
of the following regulations for the A W bcott fund 

I The money leceived from the bequest of Pi of 
A \\ Scott for the furtherance of physical science 
shall be separately invested and shall constitute a 
fund called the A W Scott fund 

II The income of the fund shall be applied as follows 

1 A shoit courso of annual lectures shall be in 
stituted in the physics department, and a sum of £100 
shall he paid to the leoturer 

2 Iho head of the department may make grants, 
not exceeding a total of £150 in any financial year, to 
necessitous research students working in the Cavendish 
I aboratory 

3 A sum of £G0 shall be retained in the fund each 
year, and money so accumulated mav at any time be 
used by the head of the department in defraying the 
expenses of occasional small scientific conferences to 
be hold m the laboratory 

4 The remaining income of the fund shall be paid 
into the departmental fund of the Cavendish Labora 
tory for general purposes 

The Rouse Ball studentship at Tnmty College, 
founded for the purpose of enabling a student to study 
mathematics or the application of mathematics in a 
foreign university or school, has been awarded to 
VV R Andrews 

On June 4 honorary degrees were conferred upon 
Sir Kynaston Studd (Lord Mayor of London), Prof 
Langevin, Sir Frank Dyson (the Astionomer Royal), 
and Prof Beazley 

The Appointments Committee of the Faculty of 
Agriculture and Forestry will shortly proceed to 
appoint ( 1 ) a university lecturer in agriculture to give 
mstruotion m orop husbandry, and (2) a university 
lecturer (Gurney leoturer) in forestry to give instruo 
tion m forest botany Particulars may be obtained 
from Prof T B Wood, Department of Agriculture, 
University of Cambridge 

Leeds — The Senate has awarded the degree of 
doctor of science to Mr J H Birkinshaw and Mr 
A J V Underwood Mr Birkmshaw’s thesis was 
entitled “ Studies in the bio cHbmistry of micro 
organisms ” , Mr Underwood submitted a senes of 
papers under the general title of “ The application of 
mathematical methods to some engineering problems" 

London — The degree of D Litt has been oon 
ferred on Dr F A P Aveling, University reader in 
psychology, for a Thesis entitled “ The Psychological 
Approach to Reality ” 

Prof John Coatman has been appointed as from 
Aug 1, 1929, to the University Chair of Impenal 
Eoonomlc Relations tenable at the London School of 
Eoonomios 


Calendar of Patent Records 

June 17, 1783 — John Fischer, mechanic, of London, 
is the first patentee of a pedometer, his patent, sealed 
on Juno 17, 1783, boing for “ a geometrical and pedo 
metrical watch which not only answers the purposes 
of a common watch, but is also distinguished by 
showmg on the dial every step the walker makes and 
by measuring the distant e ” A combined pedometer 
and watch of this type mado a few years later, but 
not by iischer, is 111 the South Kensington Museum 

June 18, 1823 —Great economy and improvement 
m the bleaching industry lesultod from the patent 
granted to William Sontliworth for a machine to hang 
out wet fabric in the tenter house and take it up 
when dry, the specification of which was enrolled on 
June 18 1823 This was the first successful applies 
tion of machinery to this purpose, and the invention 
was widely adopted The life of the patent was 
prolonged for five yeais from 1837 in the name of 
E Haworth 

June 18, 1849 — The Bourdon pressure gauge 

derives its name from Eugono Bourdon, who obtained 
a French patent for the instrument for fifteen years 
on June 18 1849 A11 instrument actmg on the same 

prinnple was invented about the same time by 
R E Schinz, a railway engineer of Cologne, as a 
gauge for locomotives, and was patented in Germany 
by C J Rahskopf, a watchmaker of Coblenz, in 
March of tho same year The rights in Bourdon’s 
English patent were acquired by Messrs Dewrance, of 
London 

June 20, 1801 — The lithographic printing process 
was patented on June 20, 1801, by Alois Senefelder, 
a native of Prague living in Germanv Senefelder 
brought the art to great perfection, and in 1818 
published instructions for using it 

June 20, 1840 — Samuel Morse patented his electric 
telegraph system in the United States on June 20, 
1840, and the first commercial telegraph was opened 
between Baltimore and Washington 111 1844 

June 21, 1889 — To William Fnese Greene, a I ondon 
photographer, must be awarded the honour of havmg 
first introduced a practical camera capable of taking 
an unlimited number of photographs 111 rapid sequence 
upon a band of sensitised celluloid film and suitable 
for subsequent reproduction m the form of a moving 
picture His patent was taken out in conjunction 
with Mortimer Evans and is dated June 21, 1889, 
The first moving picture taken by I) nese Greeno was 
that of the traffic at Hyde Park comer, and it was 
shown on the screen at a meeting of the Royal 
Photographic Society in 1890 

June 22, 1839 —On Tune 22, 1839, Abel Morrall, 
a needle maker of Studeley, was granted a patent 
for burnishing the eyes of needles by threading them 
upon a roughened steel wire stretched in a frame and 
caused to revolve or to move backwards and forwards 
The needles are thus made to vibrate upon the wire, 
and the eyes are very effectively smoothed Up to 
that time there was no method of making the 
elongated eyes smooth, and the patent, which was 
acquired by Messrs Bartlett of Redditch, became a 
yery valuable one 

June 22, 1906 —Low temperature carbonisation of 
coal and the production thereby of a smokeless fuel 
dates from the work of Thomas Parker, engineer, of 
Wolverhampton, who patented his process on June 22, 
1906, and introduced the new fuel to the publio under 
the name of “ Coalite ” Plants were erected at 
Plymouth gas works and later at Barking, but com 
mercial success was not at that time achieved, and 
it has required many years of research to make 
coalite a marketable product 
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Societies and Academies 

London 

Geological Society, May 8 — F M Trotter The 
glaciation of eastern Edenside, the Alston Block, and 
the Carlisle Plain Three glaciations separated by 
intervals have been recognised The ice of the first 
or Scottish glaciation deployed from the Southern 
Uplands, swept across the Carlisle Plain, one stream 
continuing eastwards, the other Advancing up Eden 
side, where it was joined by a stream from the Lake 
District Exposures of the ground moraine of this 
glaciation are rare, and in eastern Edenside the 
moraine is in places overlaid by a series of contorted 
laminated clays, etc These clays are in turn over 
laid by the drifts of the second or mam glaciation, 
when eastern Edenside was occupied by Lake District 
ice and Cross Fell ice Because of the presence of 
Scottish ice on the north and ice from Howgill and 
Wild Boar i ells on the south, Edenside became con 
gested with ice The surface level of the ice rose to 
2200 feet at least, and probably higher The retreat 
of the ico front after the maximum of the main 
glaciation can he traoed stage by stage Tho last 
glaciation was the renewed advance of the bcottish 
ice across the Carlisle plain, up to an altitude of 400 or 
500 feet O D At its maximum extension, and during 
its retreat, tins glacier dammed up glacier lakes which 
drained south westwards — J A Douglas A marine 
Tnassic fauna from eastern Persia An account of 
the discovory by Mr R C Jonnmgs and Mr K 
Washington Gray, goologists of the Anglo Persian Oil 
Co , of a marine Triassic faima m tho district of 
Naiband Comparison with other Tnassic outcrops 
suggests an extension of the Triassic Tethys into 
Persia in Camic times, and again at a later stage, in 
the Rhtctic period During tho intervening None 
epoch, however, communication with the Medi 
terranoan province was severed, while species char 
actenstic of the Trias of the East Indies make their 
appearanco in great numbers There is little evidonce 
for migration having taken place between the two 
areas along the ‘ Himalayan route ’ and it is sug 
gested that tho continental barrier of Gondwanaland 
was breaking up into an archipelago of islands 

Royal Meteorological Society, May 15 — J Edmund 
Clark, I D Margary, R Marshall, and C J P Care 
Report on the phonological observations in the British 
Isles, December 1927 to November 1928 The year 
1928, considered as a whole, differed but slightly from 
the average for 35 years We think of the year as 
sunny, but the dull spring balanced brilliancy in 
January, July, and September, so, too, the bitter 
December and ohilly June were offset by the wonder- 
ful warmth from J anuary to April, with only occasional 
shoes of oold Deoember checked tho hazel, despite 
January, making it flower at the average date , 
ooltsfoot came early The horse chestnut flowered 
two days instead of six earlier than the hawthorn 
Migrants, despite some remarkable premature records 
of swallow, cluffchaff, and cuckoo, averaged only a 
couple of days early But this fully suffices to make 
the lines of equal appearance dates (isophenea) shift 
markedly northwards compared with 1927 — D 
Brunt The index of refraction of damp air, and the 
optieal determination of lapse rate The correction 
to the mdex of refraction to allow for the presence 
of water vapour is given Variations of humidity 
give results which cannot be distinguished optically 
from variations of temperature —J Reginald Ash- 
worth The influence of smoke and hot gases from 
factory chimneys on rainfall In a manufacturing 
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town such as Rochdale, the combustion of large 
quantities of coal must produce an upward current of 
hot air which is probably sufficient to influence the 
rainfall The variation of the rate at whioh rain falls 
agrees very closely with the fluctuation of smoke 
emission as tested by the average number of soot 
particles deposited from the air each day of the week. 

Dublin 

Royal Dublin Society, May 28 — J Joly Bi radiant 
needles for use in the radioactive treatment of 
tumours These needles, like those developed by the 
author in collaboration with Dr Walter Stevenson in 
1914, are hollow, so as to contain radium or its emana- 
tion They are, however, divided vertically into half 
needles differing m density or thickness so that rays 
issuing from opposite sides of the needle are unequally 
screened It is therefore possible to control the 
intensity of radiation m different directions Thus 
tho natural selective effect which is believed to be 
responsible for the succoss of radio therapy, may be 
enhancod by the orientation of the needles , the sur 
rounding healthy tissues receiving definitely weaker 
radiation than the bodv of the tumour Details re 
spectmg security against rotational movements of the 
needle whon tn attu, their various forms, and mode of 
construction are givon — W R G Atkina and H H 
Poole (1) Photo electric measurements of illumma 
tion m relation to plant distribution Pt 2 Using 
portable galvanometers and blue sensitiv e vacuum 
sodium photo electric cells of the Burt type measure 
ments were made of the daylight factor (4) at various 
points in a garden , 4 may be as low as 1 3 per cent 
under laurel bushes and holly, where only ivy straggles 
Scolopendnum vulgare may thrive with 4=2 2 per 
cent (2) Tho photo electric standardisation of an 
uranyl oxalate method of daylight photometry By 
exposing 10 c c of solution in six inch quartz tubes 
it was found that from 0 183 to 0 230 o c of N/10 
oxalate was destroyed per thousand metre candles 
per hour The illumination was measured by a Burt 
cell In noon July sunlight 85 mg oxalic acid may 
be destroyed per hour, and the daily variation in this 
rate was studiod (3) The photo chemical and photo- 
electric measurement of the radiation from a mercury 
vapour lamp The uranyl oxalate method, the fading 
of methylene blue, the production of nitrite, and the 
Burt sodium cell were used, in conjunction with 
erythema tests, to measure the radiation from a quartz 
lamp By means of various screens it was shown that 
what tho cell measures may be taken as an mdex of 
tho therapeutic value of the radiation The intensity 
reaches a minimum one minute after the arc has 
struck and reaches a roughly constant value, fifteen 
times as great, five minutes later 

Pabis 

Academy of Sciences, May 6 — The president an- 
nounced the death of Dr Trabut, oorrespondant for 
the Section of Rural Economy — L Cayeux The 
conditions of the Silurian sea with Graptolites in 
Normandy A study of the upper Silurian as re 
vealed by a deep boring made at Dannev die, CalvadoB, 
in a search for iron ore The Graptolite Gothlandian 
of Normandy offers strong evidence in favour of a 
phenomenon of lagunar evaporation, leading to the 
formation of a bed of gypsum — Charles Richet and 
Mme L Braumann xhe accelerating action of 
nnnute amounts of lanthanum salts on fermentation 
The amount of acid produced by the lactio ferment is 
increased by amounts of lanthanum sulphate of the 
order of 10** grams per litre — Gabriel Bertrand and 
Mila C. Voronca-Splrt Titanium in phanerogam 
plant# Titanium is met with m all phanerogams, the 
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green parts, especially the leaves, containing the 
highest proportion of the metal Titanium has been 
found m plants by other workers, but its presence has 
been ascribed to the accidental presence of dust Pre 
cautions against such contamination have been taken 
— J B Charcot The South American Antarctic A 
statement of the results of French explorations, 
especially those of Dumont d’Urville — Lion Guillet 
and Michel Samsoen Studies of traction at high 
temperatures A description, with illustrations, of 
the arrangement of test pieces and furnace, the latter 
automatically controlled within 3° of 450° C Figures 
are given for the elastic limits of four steels — E 
Mathias Contribution to the study of fulminating 
matter its explosion bv shock Historical summary 
of cases of globular lightning — Charles Nicolle, 
Charles Anderson, and Pierre Hornus A new spiro 
chsete from a case of recurrent Moroccan fever A 
discussion of the relations between the apirochastes of 
Spain, Mansouria, and the new organism, based on the 
agglutination effects and partial immunities — Con- 
stant Lurquin The forms of extension of the 
Bienaymd Tchebycheff criterion — J Favard What 
is the smallest circle in the interior of which can be 
put all the piano convex curves of length L and 
surface S f — Bertrand Gambler Groups of transfor 
mation and geomotrical theorems — Georges Giraud 
The generalised problem of Dinchlet , complements 
relating to the linear case and to the non linear case - - 
A Angelesco Certain jiolynomials of Tchebycheff — 
Rolf Nevanlinna A problem of interpolation R 
Chambaud The bending of rectilinear pieces sub 
nutted to an eccentric force of compression — D 
Wolkowitich A new type of spring — P Biquard 
The phenomena produced by the interposition of a 
metallic plate in a bundle of ultra sound waves — 
Henri Chaumat A comparison between electro static 
machines and direct current dynamo machines — 
Henri Gutton The dielectric constant of ionised 
gases — L Bouchet Tho electrolytic potentials of 
some metals Results of measurements of the 
electrolj tic potential, referred to the normal calomel 
electrode taken as zero, are given for magnesium, zinc, 
hydrogen, copper, and silver — Mile A Serre* The 
magnetic properties of ferric oxide and of some ferrites 
above their Curie point , conservation of oonstant 
paramagnetism in these combinations — Robert Forrer 
The two Curie points, ferromagnetic and paramag 
netic To obtain spontaneous magnetisation, the 
existence of a magnetic moment and a spontaneous 
orientation is not sufficient , there must be hysteresis 
in addition Ferromagnetism only exists below the 
two Cune points — A Couder Description of the 
diffraction figure at the mean focus of an astigmatic 
bundle — E Serin The theories of the continuous 
X spectrum and of Compton’s phenomenon Re 
marks on a recent communication of Dicombe on the 
same subject — Jean Jacques Trlllat The phenomena 
of orientation and of pseudo crystallisation resulting 
from the effect of traction in colloidal gels Results 
obtained by the application of X ray photography to 
nitrocellulose or cellulose aeetatsfllms under varying 
amounts of stretching — C Pawlowski The pro 
duction of the H-diamtegration rays under the 
a radiation of polonium The a rays of polonium are, 
as Schmidt has shown, capable of producing the disin- 
tegration of aluminium The H, rays can be pro 
duoed not only by a rays of a path of 3 0 cm but also 
by those of a path of 2 4 cm — E Cornec, H Krombach, 
and A Spack The equilibria between water and the 
nitrates and sulphates of sodium and potassium — 
P Labeau and A Damians : A new method of pre- 
paring fluonde of oxygen — Ch Bedel The solubility 
of silicon m hydrofluoric acid The variations in the 


solubility of silicon m hydrofluono acid have been 
attributed to the state of division of the former , the 
experiments detailed in the present paper do not con 
firm this, the most important factor m the attack 
being the concentration of the acid — Mile M 
Cabanac The hydrogenation of the acetals of the 
fatty acids The reaction is 

CH, CH(OR), + H, =C,H, O R + ROH, 
and appears to be general It constitutes a mothod 
of preparing either symmetrical or mixed ethers — 
D Ivanoff The thermal decomposition of the organo 
magnesium alcoholates — Y Milon The existence 
of a marine Eocene formation m the depression of 
Toulven (Finistere) Bruet A particular facies of 
the upper Pleocene of the valley of tho Auion (Haute 
Marne) — G Delamare and C Gatti InAiella amen 
cana, a hjphomycoto capable of cultivation — Jules 
Amar The pulmonary tirage '1 Ins term is applied 
to the expression rh/p, where *■ is the peruneter taken 
round the level of the breasts h tho height of the bust, 
and p the weight of tho body Tins has an average 
valuo of 124 for men and 108 for woraon — Emile F 
Terrolne and Mile Thirise Reichert The influence of 
the salt ration on tho magnitude of the nitrogen re 
tention in the course of growth It has boon shown 
in an earlier communication that the presence of a 
complex mineral ration (common salt, potassium 
chloride, potassium phosphate) considerably increased 
nitrogen retention during giowth It is now shown 
that the constituents of the saline mixture taken 
singly, exert no favourable action - E Voisenet 
Divmylglycol considered as tho cause of the bitter 
taste in tho disease of bitter wuie From a sample 
of Burgundy attacked by the disease a liquid has been 
isolated with a vorv bitter taste It has been ulenti 
fied as divmylglycol, CH, -CH— CH(OH) -CH(OH) 
— CH "CH, —Georges Blanc and J Cammopetros 
The duration of conservation of the virus of deriguo in 
tho Stcgomyas llio influence of tho cold season in 
the infecting power It lias been shown that dengue 
is transmitted in Grooce by the mosquito htegomya 
fasciata The infected mosquitoes can live under 
favourable conditions at least 200 days They lose 
thoir infecting power when the mean temperature falls 
below 18° C , but the virus is not destroyed, since the 
Stegomyas again become infectious when the tom 
perature rises above 18° O Tins mosquito can thus 
carry the infection from one year to the next 
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The British Patent System 

O N a number of occasions in recent years at ten 
tion has bttn directed in these columns to 
the important of tht British patent system from 
the point of view of scuntihc nun and we have 
pointed out that the dtfuts from which it suffers, 
whtthcr in rtspect of law or of administrative 
mat htnery, ought to ret eivc more st rious considera 
tton from the Governmtnt of the day than they 
have until recently obtained Tt has therefore been 
particularly gratifying to note n number of indica 
tions that the importance of this branch of the 
public seryice is coming to 1« recognised more 
adequately One of the pit asantt st of tht st mtlita 
tions was the conferment in the birthday honours 
list, of a knighthood till tht Uomptrollei General 
of Patents Mr VV N Jarratt whose appointment 
a few years ago gate ninth satisfaction to those who 
had been contending that scientific and technical 
qualifications wtu essential to the adequate dis 
charge of the Comptroller s duties 
The report recently issued by tht British Sen me 
Guild oil the subject of the reform of the patent 
system has received general support from tht Press 
and from a large number of 1 uteri 8 ted bodies hut 
perhaps the most interesting commi nts yet made 
upon it are those that have just been issued by the 
General Council of the Bar, which appointed, some 
time ago, an extremely strong committee to review 
the British Science Guild report The committee 
included, among others, Sir Duncan Ktrly, KC 
(chairman) Mr James Whitehead K C , the Hon 
Stafford Cnpps, KG, and Mr Trevor Watson, 
the members agree that the rejiort of the British 
Science Guild ‘ is generally excellent, and that 
most of its proposals are reasonable and likely 
to bo useful ” They then discuss certain of its 
paragraphs in detail 

The committee agrees strongly that the effect 
of paper anticipations ’ should lie restricted, that 
remedies against unwarranted threats should be 
strengthened, and that appeals from the decisions 
of the Comptroller of Patents Hhoulti be heart! by a 
special j udge in chambers instead of by the Attorney 
General or Solicitor General as at present The 
only projxwals m respect of which the committee 
is opposed to the Guild s recommendations are 
those which would extend the judicial duties of the 
tJomptroller It thinks that the object of these 
proposals — namely, the mitigation of the present 
high cost of patent litigation — would be better 
achieved by (1) resort to arbitration or (2) agree 
ment between the parties whereby the issues to bo 
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tnod in court may be narrowed down The latter 
of these alternatives commends itself strongly to 
common sense, but the former presents difficulties 
In a highly technical industry it is often far 
from easy to find an expert whose interests are 
entirely independent of those of the parties, and it 
is very much more difficult to find such an expert 
possessed of the additional qualification of expen 
ence m the construing of patent specifications 

The recent appointment by the Board of Trade 
of a departmental committee, under the chairman 
ship of Sir Charles (formerly Lord Justice) Sargant, 
to consider the subjects dealt with by the British 
Science Guild’s report, has brought the proposals 
for reform within the realm of practical politics 
These proposals have five principal aims (1) To 
dimmish the grant of invalid patents , (2) to relieve 
the mam patent system of the monopolies for small 
innovations which may be regarded as useful 
designs rather than inventions, and are protected 
in Germany by Oebrauchsmuster , (3) to mitigate 
the evils arising from the high cost of litigation , 
(4) to render more accessible to the public the 
information which is m the possession of the Patent 
Office , and (6) to improve m detail the efficiency of 
the patent system 

The procedure to be adopted by the Sargant 
Committee has now been decided, and it appears 
that evidence will be received from persons 
having a suitable locus standi It is to bo 
hoped, therefore, that the manufacturers and 
others whom the subject concerns will make them 
selves familiar with the proposals which have been 
put forward, in order that a widely representative 
body of reasoned opinion may be available to the 
new committee It is gratifying to know that many 
organised bodies have, like the General Council 
of the Bar, appointed responsible committees to 
examine the matter from the points of view which 
they represent, and that at its recent meeting the 
Council of the British Association resolved to sup 
port the recommendations of the British Science 
Guild 

The growing importance of the patent system is 
indicated by the statistics disclosed in the Patent 
Office Report for 1928, which was published on 
May 31 last The volume of patent business shows 
a rapid increase, the number of complete specifics 
tions filed during the year, namely, 24,045, being 
greater bv 2648 than that for the previous year 
The number of letters dispatched increased from 
314,000 in 1927 to 331,000 in 1928, the number of 
patent specifications sold from 370,808 to 424,028, 
and the number of applications under the Inter- 
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national Convention from 6810 to 7971 The 
amount reoeived from renewal fees increased by 
only £5767 to a total of £283,252, but somewhat 
larger increases may be expected under this head 
as the effect of the War period passes away 

It is remarkable that during the same period the 
total strength of the staff increased only from 696 
to 098, while the strength of the examining staff 
increased by only 4 to a total of 240 The staffing 
question is a very grave one, for not only is the 
work of the Patent Office dangerously in arrear, 
but also the utmost difficulty is likely to be expen 
enced in obtaining any additional examiners who 
may be required to implement the recommendations 
of the Sargant Committee A competitive exam 
mation for technical posts in the Patent Office was 
hold last year and failed to attract candidates 
further, the cream of the examming staff is con 
stantly being skimmed away by the offer of more 
lucrative appointments in industry The problem 
of obtaining and keeping properly qualified recruits 
is one of the most urgent of those which call for 
early solution It is not satisfactory that officials 
who to day are entrusted with highly confidential 
information, should to morrow be working for rival 
firms in whose employment their knowledge may 
be embarrassing 

On the other hand, there should be no difficulty 
in financing considerable improvements in the 
machinery of the patent system without recourse to 
the public purse, for the annual surplus of fees over 
expenditure has reached the very large amount of 
£147,840 out of a total revenue of £544,740 , and to 
this surplus should properly be added the cost of 
maintaining the Patent Office Library, which is 
used by the general public and cannot be regarded 
as the exclusive concern of patentees The follow 
ing table is of interest m this connexion 


Vw 

Complete^SpMtflcstloriB 

Surplus 

Strength of 
Examining 
Staff 

1024 

1926 
1026 | 

1927 

1928 

18,800 

19,434 

19,948 

21,397 

24,046 

76,202 
88,640 
98,813 i 
112,939 
147,840 

263 

241 

238 

236 

240 


On the whole, it may be said that there is a 
better prospect now than at any other tune 
during the past twenty five years of bringing the 
patent law and machinery up-to date The co 
operation of all who have serious contributions 
to make will be needed if full advantage is to 
be taken of the opportunity which has presented 
itself 
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The Beginnings of Entomology 

Matenalien zur Oeschichte der Enlomologie bis Lznnt 
Von Dr F S Bodenheimer Band 1 Pp 
x+497+24 Tafeln (Berlin W Junk, 1928 ) 
2 vols , £6 

E NTOMOLOGY has been called the Cinderella, of 
the sciences If the study of insects has for 
long played the part of neglected sister among 
kindred pursuits, it cannot be denied that of late 
years it has held a position second to none in respect 
of its bionomic, economic, and hygienic importance 
Entomological history is, however, poor in compre 
hensive treatises This is remarked by Dr Bodon 
heimer at the outset of the present work , which, 
though modestly entitled ‘ Materials for the His 
torv of Entomology ”, and stated by him to aim only 
at a survey, not an exhaustive presentation, is a 
monument of careful and industrious research, and 
goes far towards repairing the deficiency to which 
he directs attention 

The earbest entomology was utilitarian , the pro 
duction of silk and of wax engaged the attention of 
the most ancient civilised races, to the exclusion of 
any matter of biological interest According to 
Chinese tradition, silk cultivation, for the sake of 
clothing and of religious ceremonial, goes back to 
the Emperor Fu hsi at the beginning of the third 
millennium b o The secret of silk production was 
rigidly kept throughout many ages , but within 
comparatively recent times illustrated works, pro 
fessedly based on earlier treatises, have been issued 
by the Chinese, giving details of the whole process 
Some interest in natural history is evinced by late 
editions of the Erh ya, an encyclopedia attributed 
m its original form to a writer of the sixth century 
b c Reoognisable figures of the dung beetle, wood 
bonng larvse, the oicada, mantis, and mole cricket 
are reproduced by Dr Bodenheimer from this work 
To the ancient Egyptians, as to the Chinose, 
the appeal of entomology was mainly utilitarian , 
though bees, and possibly wasps, appear as symbols 
so early as the period of the First Dynasty A relief 
from the temple of Ne user re (about 2600 b 0 ) 
shows the process of extracting honey from combs 
after fumigation, of refining, add of sealing it m a 
permanent receptacle Representations of butter 
flies are found among Egyptian wall paintings, 
some of whioh may almost certainly be identified as 
Danatda chryetppus Egyptian pharmacology con 
tains recipes m whioh insects take part, while the 
“ Book of the Dead ” has many references to m 
sects The interest taken in the scarab* us as an 
emblem of the sun-god is well known , it does not 
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appear, however, that the Egyptians were ac- 
quainted with its metamorphoses Herodotus in 
his book about Egypt mentions the use of mosquito 
curtains 

Little is known of the entomology of Assyria and 
Babylon, but thore is a cuneiform record of the 
importation into Assyria and acclimatisation of 
bees for honey and wax , sculptures and seals 
of these nations present good figures of flies, and 
of locusts preserved for food The mhabitants of 
Palestine wore interested in insects chiefly for their 
useful, noxious or troublesome qualities Besides 
locusts, the raids of which are s > vividly described 
by the prophet Joel, there are references in Isaiah 
to the ravages of the clothes moth , honey seems 
to have been known to the Israelites only from wild 
bees In later times the Talmud contains natural 
history items of interest 

It is remarkable that among the earliest relics of 
European civilisation occurs the s y mbolising of the 
soul under the figure of Psyche, or the butterfly 
A striking reproduction of a Mycenean wall painting 
is given by Dr Bodenheimer, in which the death 
goddess, walking in a field of asphodel, is sur 
rounded by fluttering butterflies With Homer we 
enter upon a new period His likening of tko op- 
posed ranks of Greeks and Trojans to swarming flies, 
and his similes derived from bees, wasps, cicadas, 
the gadfly, locusts, show powers of keen observation 
and poetic insight A passago in the Iliad proves 
that its author was aware that maggots of carrion 
were the offspring of tho blowfly In Aristotle wo 
meet the embodiment of Hellenic thoroughness , 
the principles of classification, the facts of anatomy, 
physiology, reproduction, metamorphosis, are min- 
utely dealt with by him in relation to insects as to 
other forms of life Good natural history notes are 
to be found in his works , and on all these accounts 
the philosopher of Stagira well deserves to be known 
as the father of scientific entomology Among his 
successors, Theophrastus has valuable entomologi 
cal observations, chiefly from the point of view of 
injury to vegetation, while Dioscondes regarded 
insects chiefly as ingredients in the Pharmacopoeia 
But tho biological interest started by Aristotle was 
never entirely lost His facts were incorporated in 
, later treatises , and were amplified by Pliny, the 
eleventh book of whose ‘Natural History”, de 
voted to insects, shows him to have boon more than 
a mere compiler He, says our author, rather than 
Aristotle, gave the impulse to Gesner and Aldro- 
vandi But the sober minded Romans generally 
went m for utility The entomology of Cato, Varro, 
Columella was of the ‘ economic ’ variety, and even 
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Virgil's pootic and imaginative “ Georgic*’ on bees 
had an ultimately utilitarian object 

With tho advent of the Middle Ages the Hellenic 
lovo of observation and desire foi scientific know 
ledge underwent a temporary i cl ipso Such com 
pilations as were produced tended rather to 
utilitarianism or to moral teaching But from the 
beginning of the twelfth century may be roughly 
datod a revival of interest m Aristotle, preceded by 
Arabic influence which began to make itself felt at 
an even earlier date Aristotelian science spread 
into western regions, especially Spam, through 
Arabs w ho deriv ed it from Byzantium A transla 
tion of Aristotle’s zoological works into Arabic, 
with a coniim ntarv, had hi t n made about A d 1000, 
much ach ante had also been effected by subsequent 
Arabic writers A great name of this period is that 
of Albertus Magnus (l 10“}- 1280), Provincial of the 
Dominicans and Bishop of Regensburg whose fine 
treatise De Animalibus ”, with its faithful follow 
ing of Aristotle, gained him the title of Aristotle’s 
Ape ’ The book show s evidence of original observa 
tion, and contains acute r< marks on thi relation of 
structure to function The somewhat small portion 
devoted to insects, like the rest, is naturally not 
devoid of errors , but l)r Bodenheimcr is probably 
right m asserting that there is no greater biologist 
than Albertus between Aristotle and Reaumur 
The end of the fifteenth century witnessed the 
dawn of a new age m art and literature The dis 
coveiy of America, the general revival of Greek, the 
invention of printing and the rise of vernacular 
literature combined to si t in motion a fresh impulse 
towards learning m general and the cultivation of 
science in particular which has gone on without a 
break to the present day From this time natural 
science gradually disentangled itself from thoologi 
cal and medicinal limitations It must be admitted 
that in the general revival entomology lagged some 
what behind Its now age can scarcely be said to 
begin until Aldrovandi published m 1602 his ‘ De 
Animabbus Insectis ” m seven books, the result of 
fifty years’ study, and the first work entirely de 
voted to entomology His classification, founded 
on Aristotle, whose influence was still strong, is in 
some respects less m accordance with Nature than 
that of his master But he remains a true Aristo 
tehan, though a critic of that author’s mistakes 
His volumes contain excellent figures, especially of 
Lepidoptera, and also the first illustration of insect 
anatomy (the silk gland of Bombyx mon) 

The English physician Mouffet (1630-1604) 
earned on and added to the compilations of Gesner 
and Wotton, of which he had received the drafts 
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through Thomas Penn Mouffet’s figures of in- 
sects, which are mostly independent of Aldrovandi, 
an quite good They were not published until 
1614 Bacon made observations on insects, but 
had little or no direct influence on biologioal science , 
nor had lus younger contemporary Descartes much 
interest in biology and its problonm 

Harvi \ (1578-1657), who may be called with 
justico the founder of modern physiology, was the 
first of modern biologists to include invertebrates 
in his ph vsiologieal researches His w ide conception 
of tho ‘ ovum ’, which he took to mi hide both larva 
and pupa, had thi unfortunate result of hading to 
Swammerdams theory of ‘evolution’, ‘ emboite 
ment ’, or preformation of the imago in the egg 
Before the clow of the seventeenth century Rodi 
bad dispioved by experiment tho theory of spoil 
taneous generation which had held the field since 
Aristotle , Malpighi had published under tho aus 
pices of the Royal Society his elaborate w ork on the 
anatomy of the silkworm , and Swammerdam had 
exei uted the admirable insect dissections illustrated 
in his great Bibel der Natur ” A little later tho 
pioneer microscopists Leeuwenhoek in Holland and 
Hooke in England had investigated and figured the 
compound eyes of insects, the histology of insect 
muscle, the structure and action of insect wings, and 
parthenogenesis in aphids Goedart, a painter who 
took to entomology, and Lister, physician to Queen 
Anne, occupied themselves with the question of 
insect parasites Lister was the first to establish 
the true life history of the parasitic w asps 

In 1705 Madame Menan published her finely 
illustrated work on the insects of Surinam A little 
later came Valhsmeri, who, in spite of his dictum 
that ‘ Observation is better than Speculation”, 
firmly supported Swammerdam’s doctrine of 
‘ evolution ’ But the chief name for entomology 
at this period until the advent of Linnaeus is cer- 
tainly that of the versatile Reaumur, whose 
volumes of “ M&noires ” contain most valuable 
studies in insect anatomy and physiology The 
succession was earned on by Roesel and Bonnet , 
and before the end of the eighteenth century the 
binary system of nomenclature, towards which the 
previous work of Ray and Willughby had tended, 
was, m the hands of Linnaeus, to make identification 
for the first time generally possible 

At this point the present instalment of Dr 
Bodenheimer’s exhaustive treatise is brought to a 
conclusion, leaving Linnaeus and his successors to 
be dealt with m a future volume Much commenda- 
tion is due to the author for the way in which he has 
earned out his labonous undertaking, of which the 
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present article may be taken as virtually a sum 
mary The book is well produced and well lllus 
trated The only printers’ errors that have come 
to notice are a misplacement of reference letters on 
Plate VII , and “ Bohart ” for Bobart (the Keeper 
of the Botanic Garden at Oxford) on p 491 

FAD 

Modern Cosmogony 

(1) 4 slronomi/ and Cosmogony By Sir James H 
Jeans Second edition Pp x+428 (Cam 
bridge At the University Press, 1929 ) 11 » ttd 
net 

(2) Eos or The Wider Aspects of Cosmogony By 
Sir Jarnt s Jeans (To day and To morrow 
Series ) Pp 88+6 platt a (London Kegan 
Paul and Co , Ltd , New York E P Dutton 
and Co , 1928 ) 2s M net 

(3) Cosmology a Text for Colleges By Prof J A 
McWilliams Pp x + 243 (Now York The 
Macmillan Co , 1928 ) 10s 6d net 

(1) rpHE publication, within a few months of 
-L a second edition of Astronomy and 
Cosmogony ”, replete with abstruso mathematical 
formulas and priced at 31s M , is a noteworthy 
event on which Sir James Jeans may well bo 
congratulated The demand for the book is a 
striking tribute to the dearness and wide appeal 
of the author’s manner of exposition, as well 
as to the extent of his reputation as an authority 
on questions of cosmogony, for the present boom 
in matters astronomical, especially of the more 
speculative type, is by no means a sufficient 
explanation Naturally, within so short a time, no 
need has arisen for drastic alteration, although 
there has been more modification than the mere 
correction of minor errors and misprints The 
book has been expanded by references to various 
observational and theoretical results which have 
appeared smee the first edition was written, and 
space has been allotted more liberally to certain 
problems and investigations “ which ”, says the 
author, “ friendly critics thought I had dismissed 
too briefly in the original book ” We note that 
among the problems and investigations thus 
referred to are some of those mentioned in the 
review of the first odition which appeared in 
Nature of Aug 4, 1928 The new edition oon 
tarns eight pages more than the old This is due 
almost entirely to additional matter, the amount 
of modification of the original text being negligible 
There is nothing that calls for special comment 
Hie former point of view is maintained without 
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change, and the prospect it commands, though 
scanned in slightly greater detail in certain direc 
turns, preserves the same aspect Sir James Jeans’s 
methods, as well as his conclusions, arc highly 
original, and whatever may be thought of their 
validity, are singularly acute and penetrating 
It is too early yet to form an estimate of their 
final value, but wo may say with confidence that 
no consideration of the subjects with which they 
deal can afford to neglect so important a contri 
button 

(2) It was a happy idea of the editors of the 
‘ Today ami Tomorrow ” series to pay some 
attention to Yesterday, and the choice of Sir 
James Jeans as historian could scarcely have been 
improved upon Readers of Nature are familiar 
with the general character of the cosmogony which, 
durmg recent years, he has been engaged m con 
strutting, and they will find here a » kat and sum 
mary account of it in its most up to date form 
The book is based on the Trueman Wood lecture 
delivered before the Roval Society of Arts on 
Mar 7, 1928, and a lecture on Recent Develop 
ments of Cosmical Physics ’ at the University of 
London on Nov 9, 1920 Both these lectures 
were reproduced in Nature shortly after delivery 
The present volume, therefore, is to b< rccom 
mended on account of its compactness rather than 
its novelty, and also for the illustrations of nebulse 
and star clouds, of which six are excellently repro 
duced The book is loss an argument than a 
description, leading, as all scuntihe work does, to 
more questions than it answers For the reasons 
which have led to the conclusions presented, the 
inquirer must be referred to Sir James Jeans’s 
larger work on ‘ Astronomy and Cosmogony ” 
It is necessary to say this because, taken alone, 
some of the statements appear to wear an air of 
confidence unjustified by the grounds on which 
they are based Whatever may be the reader’s 
reaction to the views expressed, however, the read- 
ing of the book will be accompanied by unalloyed 
pleasure Sir James Joans remarks that astronomy 
is a subject on which ‘ one could hardly be prosaic 
if one tried ” We have received many proofs that 
this is an under estimate of human ingenuity, 
but if the remark be restricted to the present 
author we can give it whole hearted assent 

(3) Prof McWilhams’s book is described as a 
text for colleges” Cosmology is not a subject 
with which we are familiar in college curricula, but 
it is clear from the treatment that the book is 
intended mainly for Roman Catholics, for the 
viewpoint of the Cathoho Church is taken through 

2b I 
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out It is impossible, therefore, for one who does 
not share that viewpoint to treat the discussion 
with much sympathy It does not appear to us, 
for example, that the author presents the most 
significant feature of the transition from Ptolemv 
to Copernicus in the following brief (and only) 
reference to the event “ In the sixteenth century, 
Copernicus, a cleric and physician as well as 
astronomer, got out the system that is accepted 
to da\ thus was fulfilled the oonjocture of St 
Thomas that some day another system might 
supplant the Ptolemaic ” Apart from matters of 
prejudice, however, the reasoning is not of the 
kind which is likely to convince the scientific mind 
What, for example, are we to make of the following 
argument to prove that the assertion that the 
material universe is actually infinite in extent is 
contradictory in itself ” * — “ In anv ertemion we 
can conceive a part to be subtracted annihilated, 
or removed from consideration Now the re 
mainder is either finite or infinite If finite, then 
that finite remainder plus the finite part removed 
equaled infinity , which is a contradiction If the 
remainder be infinite, then the void left by the 
part subtracted constitutes a limit to the infinite 
remainder , and by restormg the part wo add to 
the actually infinite all of which is contradictory ” 
We can only say that those to whom such argu 
ments appeal will find hero a systematically 
classified text book, each chapter of which con 
tains a concisely worded thesis, arguments in favour 
thereof, a statement of possible objections with 
the replies thereto, and a list of references to other 
relevant literature The book is clearly written 
and well produced H D 


Hurricanes in the West Indies 

Los Huracanes en las Anttllas Por Rev Sim6n 
Sarasola, S J Segunda edicidn, aumentada con el 
Ap6ndice (hSnesis y Evolucidn del Hurac&n de 
20 de Octubre de 1926 y Catalogo de Ciclones en 
la lsla do Cuba de 1865 a 1926, por Rev Guti6r 
rez Lanza, S J Pp xv + 254 (Madrid Bruno 
del Amo , Habana ‘ La Modema Poesla” , 
1928 ) 

T HE early appearance of a second edition of this 
useful treatise on the hurricanes of the West 
Indies by the Director of the Colombian Observa 
tory at Bogota suggests that the work has already 
been found serviceable in that part of the globe 
It appears that there is a suggestion of an English 
translation before long, which seems a highly desir 
able proposition in view of the number of British 
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colonies in the West Indies Incidentally, such a 
translation would very considerably lighten the 
labours of an English reviewer who now asks the 
author’s indulgence for any shortcomings resulting 
from unfamilianty with Spanish 

The treatise opens with a general account of the 
circulation of the atmosphere and the character of 
cyclones with a discussion of the different kinds of 
clouds illustrated by some good photographs, among 
which is a thundery cumulo nimbus of superb pro 
portions It then goes on to the proper subject 
matter more specifically, dealing with the signs of 
approaching hurricanes, differences in their intensity 
and in the frequencies of the tracks they pursue in 
different months of the year It is shown how far 
European methods of forecasting storms based upon 
the principles of Bjerknes Guilbert Vercelh and 
others are locally applicable, and a considerable 
amount of space is given to the theory of tropical 
rev olving storms The cone luding part of the book 
discusses the correlation between hurricanes and 
sunspots and other indices of solar activity , but 
as usual in this field without any very decisive 
results 

Tropical cyclones appear to make up for their 
greater violence by being distinctly less frequent 
than those of extra tropical latitudes, although a 
comparison is rendered difficult since there is no 
evidence of uniformity in the criteria adopted for 
defining a West Indies hurricane and a European 
gale A catalogue at the end of the volume shows 
that in the single island of Cuba, eighty five ‘ hum 
canes’ of varying intinsities occurred during the 
sixty two years, 1865-1926, giving an average of 
one or two a year whereas the number of ‘ general 
gales ’ m the British Isles average about ten yearly 

As in all other regions devastated bv tropical 
storms, the West Indies suffer most in the later 
summer and autumn months Thus, out of 239 
cyclones of varying intensities recorded in the West 
Indies between 1887 and 1923, May had 1, June 16, 
July 17, August 39, September 78, October 71, 
November 15, and December 7 

The author presents a very impartial and open 
minded account of the vexed question of cyclonic 
genesis, and states his own views on the subject 
We should like to suggest that he might here have 
effected to advantage some unification of ideas 
Whereas he favours the view that the tropical dis 
turbances arise from the encounter of opposing 
currents, he does not take kindly to Sir Napier 
Shaw’s suggestion that polar front principles may 
be applicable m this region Now hurricanes in 
the West Indies, as in other tropical regions' occur 
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just at the time of year when the migrating trade 
wind system, having reached its farthest position 
across the equator is likely to be more heavily 
charged with mois re than the other trade system 
which it encounters Hence there is likely to be 
some kind of ‘ front ’ or ' discontinuity ’ m the 
trough of relatively low pressure between the inter 
acting trades where the cyclones form and there 
is actual evidence that humidity * fronts ’ in the 
doldrums may play a more important part in storm 
production than thermal fronts, which are so pro 
nounced m temperate latitudes (See for example, 

(' S Durst, If O Geophijs Man, No 28, 192b ) 
We think it should be better realised by writers 
on the theory of cyclones that there is nothing to 
warrant the assumption that these any more than 
other natural phenomena, are to be explained in 
terms of a single cause There must be various 
contributing collateral and sequential factors in 
\ olved in the cause of cyclones 

The appendix gives a vivid narrative of the 
dreadful cyclone that devastated Cuba in October 
1926 The Meteorological Service issued timely 
warnings, and such measures as were practicable 
to lessen the number of fatalities were taken in the 
city of Habana and else w here It is quite clear that 
cyclones in the West Indies are taken v ery seriously, 
as w ell they might be A bad storm may take a day 
or two to pass over a district, may bring 10 to 20 
or more inches of rain m twenty four hours, and wind 
blowing at the rate of 100 to 150 miles per hour 
There can be no question that w hen the area covered | 
and time occupitd by such violence of wind and rain 
are considered, the tropical cyclone must be re 
garded as the most formidable typo of storm that 
occurs on this planet, with the possible exception 
of the great snow blizzards of colder climates 

L 0 W B 

Our Bookshelf 

The Normal and Pathological Physiology of Bone 
its Problems By Prof R Leriche and Prof 
A Policard Authorised English Translation 
by Prof Sherwood Moore and Prof J Albert 
Key Pp 230 (London .» Henry Kimpton, 
1928 ) 21« net 

“ Les probifemes de la physiologie normale et 
pathologique de l’os ” of Lenche and Policard was 
published in Paris in 1926 The two American 
doctors to whom we are indebted for this trans 
lation plead difficulty in excuse of defects which 
are indeed evident There are, however, few 
obscurities which cannot be resolved without 
access to the original The French title is to be 
preferred to the English, because it modestly 
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emphasises the problems ’ instead of the physio 
logy Tin work is, happily, not physiological It 
is incorruptibly biological, and m this its remark 
able character lies Areas in process of ossifi 
cation are in reality regions with a sluggish circula 
tion, with difficult interchange The composition 
of the blood m the great vessels permits no de 
duction concerning the chemical behaviour m these 
areas That is the weak point of all chemical 
rt search up to the pre sent time The methods are 
most c \act, but that is not true of the object 
subjected to research The problem on the whole 
is badly put And when well put, the methods 
are no longer applicable ” Berne formation is 
a succession of phenomena hemorrhage, de 
differentiation ’ of connective tissue, adema, 
resorption of bone and its deposition in the ossifi 
able medium piosont Each of these phenomena 
is in itself commonplace What is peculiar is 
thin juxtaposition The essence of the process 
lies in a vascular congestion acting simultaneously 
on the connective tissue and a calcified tissue ” 
It is an organic result The work should be m the 
hands of cvcrv English surgeon, both on account 
of its extensive practical wisdom, and as an 
instruction in methods of research It is a little 
distressmg to sio the word evolution so care 
lessly used The original conveys a variety' of 
meanings 

The Economic s of Rail Transport in Great Britain 
Bv (’ E R Sherrington Vol 1 History and 
Development Pp xn + 281 Vol 2 Rates and 
Service Pji \n + 332 (London Edward 
Arnold and (’o 1928 ) 12s Grf net each vol 

Mr Sherrington’s two volumes are comple 
mentary to eaeh other, each containing the same 
foreword bv Sir Guy Granct and the same preface , 
while the first volume after a short cliapti r on 
the function of transportation, deals with the 
growth of British railways, their lolling stock, 
locomotives tracks, and the regulations w hieh are 
part of their history the second v olunie treats of 
the organisation and administration of railways, 
and their relation with the State the public, and 
industry His wide experience aH a lee tun r on 
economics and as secretary to the Railw ay Research 
Sc rvice enables him to write m an impartial yet 
authoritative manner, and no one interested in 
railways could fail to appreciate his masterly 
review The history of the Bi ltish railw a\ s treats 
of them in the four groups as we see them to day , 
the review of the locomotive development is more 
general As to railway administration, the trend 
is towards a closer stud\ of the internal economy 
of railway management, and from the second 
volume the layman can obtain some impression 
of the complicated nature of the problems m 
volved 

Regarding nationalisation, Mr Sherrington re- 
marks that “ it is hard to visualise in the case of 
the railways any very great advantage in the 
change over under present conditions, and it 
certainly would tend to decrease any desire to 
improve efficiency ” , while in his discussion on 
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road transport he says, ‘ where ruthless com 
petition for traffic not sufficient to warrant the 
two systems is taking place, its development should 
be opposed provided the rail method satisfies 
public wants, and can be operated more cheaply” 

Matriculation Botany a New School Course By 
Mary A Johnstone Pp xn + 324 (London 
and Toronto J M Dent and Sons, Ltd , New 
York E P Dutton and Co , 1928 ) 4s Gd 
In spite of the number of soliool text books of 
botany already available which cater for the needs 
of candidates of matriculation standard, teachers 
of such pupils would be well advised to consider 
Miss Johnstone’s manual The author thmks that 
“to a large extent general knowledge of plant life 
is best acquired through the detailed study of the 
life histories of a few specially selected plants ”, 
ecology being treated as an integral part of plant 
study from tne beginning Carrying out this idea, 
sho uses the life histories of bluebell, lesser celandine, 
coltsfoot, and wheat as starting points for a 
thoroughly sound school course on the physiology, 
structure, classification, and adaptation to environ 
ment of common plants The section on soils and 
the notes on common trees are also worthy of special 
mention 

The skilled teacher is in evidence throughout 
the book, and the scientific spirit is displayed in 
such comments as the followmg “ Because these 
are advantages they must not be assumed to be 
the reasons ” (why certain trees are deciduous) — an 
example of the kind of warning of which students 
of botany are in constant and peculiar need The 
120 illustrations are excellent examples of the line 
drawings which pupils should be required to make — 
except m one respect the scale of magnification 
or reduction is consistently not stated It is, 
indeed, conceivable that unwary young readers 
might suppose, from an examination of the draw 
ings of soil bacteria, that Nitrosomonas is not only 
of the general shape, but also of the size, of a tad 
pole 1 Another small fault, which should be recti 
fied in the reprints which are sure to be called for, 
is the repeated reference to ‘ centimetres ’ of water 
on p 259 

Dynamics a Text book for the use of the Higher 
Divisions m Schools arid for First Year Students 
at the Universities By A S Ramsey Pp 
xu + 259 (Cambridge At the University Press, 
1929 ) 10s 6 d net 

This book is intended primarily for students in 
the higher divisions of schools who intend to take 
an honours course of mathematics at a university, 
and also for university students preparing for a 
first honours examination The text is based upon 
courses of lectures given to first year students 
preparing for the Mathematical Tripos , and it is 
assumed that readers are already familiar with 
elementary dynamics, and have an intimate 
knowledge of the elements of the calculus 
The subject is presented with logical precision, 
and m a manner which is admirably appropriate 
to the requirements of those students for whom the 
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book is intended An excellent feature is the 
wide range of worked examples given m each 
chapter , and to these are added extensive series 
of exercises taken either from scholarship papers 
or from Tripos papers The contents of the 
chapters include kinematics, kinetics, dynamical 
problems in two dimensions, harmonic motion, 
motion under constraint, the law of reaction, 
impulsive motion, orbits, moments of inertia, 
energy and momentum, equations of motion mis 
cellaneous problems, and small oscillations 

Vorlesungen Uber Elektnzitdt Von Prof A 
Eichenwald Pp vm + 604 (Berlin Julius 
Springer, 1928 ) 36 gold marks 
Pbof Eichenwald ’s book has been carefully 
written and carefully printed , the list of correc- 
tions contains only one small item The text 
extends to 659 pages and contains 640 diagrams 
In Great Bntam it would probably have been 
published m two or three volumes It is divided 
into three parts The first part mcludes the main 
principles on which the sciences of electricity and 
magnetism are founded The treatment is on the 
best academic lines, only the mam mathematical 
theorems being given The second part discusses 
electrons both in liquids and gases, radioactivity, 
and electric and magnetic phenomena connected 
with electrons In the third part the theory of 
alternating currents is given, special stress being 
laid on oscillations and waves The practical 
theory of radio communication is also discussed 
In the final chapter the theory of Rontgcn rays is 
given, and also the quantum theory Maxwell’s 
theory is given fairly fully, and some of the theorems 
of relativity We notice that the gauss is used for 
the unit of magnetic force and the maxwell for the 
unit of magnetic flux With the notable exception 
of J instead of I for current, international sym- 
bols are used 

The Preparation of Plantation Rubber By Sidney 
Morgan With a Preface and a Chapter on 
V ulcarusation by Dr Henry P Stevens Second 
edition Pp xvi + 367 (London Constable 
and Co , Ltd , 1928 ) 21« net 
Information gathered at first hand is here given 
concerning the production and treatment of rubber, 
the mam theme being its preparation for the 
market Mr Morgan, who has drawn fully upon 
his extensive researches on such processes as 
tapping, coagulation, rolling, drying, and smoking, 
deals with operations m the field and factory, and 
contributes other sections on machinery and 
buildings, finished rubber, and general matters , 
while Dr Stevens supplies the preface and an 
outline of the important subject of vulcanisation 
Among new matter included m the second edition, 
attention is directed in particular to bud graft- 
ing, cover plants, and manures The book is well 
produced, generously illustrated, and full of valu- 
able practical information which cannot fail to 
be of service to all who are concerned with the 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature No notice is taken 
of anonymous communications ] 

Diffraction of Electrons by a Copper Crystal 

Investigations of the secondary electron character 
istics of a poly crystalline copper surface have shown 
that maxima and minima appear in the low voltage 
region of the total secondary electron curve only after 
the coppor target has been heated at rather critical 
temperatures (Phys Rev, 25, 41, 1925) Accom 
puny mg the appeal ance of these maxima and minima, 
a change has been observed in the angular distribution 
of the secondary electrons (Phys Rev , 81, 414 , 1928) 
lhe8e considerations, together with others (Phys 
Rev , 31, 419 , 1928), make it appeal that the changes 
in slope in the low voltage rogion of tho characteristic 
secondary electron curve of a metal are a function 
of the orientation of the surface crystals, as are also 
the directions of the scattered electrons 

It thus appeared advisable to measure the total 
secondary emission from a single coppor crystal under 
the same conditions as the angular distubution of 
scattered electrons This has been done for bom 
bardmg potentials between 1 and 150 volts 

The apparatus is constructed of molybdenum to 
eliminate magnetio effects and the earth s field is 
compensated by Helmholtz coils A special typo of 
electron gun is used which produces a moro intenao 
beam of electrons than the usual type for the very 
low voltages (J O S A and RSI, 16, 290 , 1027) 
The electrons strike at normal incidence the ( 100) face 
of the copper crystal whioh is placed at the centie of a 
drum One edge of the drum is made with a slot so 
that electrons may pass through and into the opening 
of the double Faraday box, which may be rotated 
from the plane of tho target to within 13° of the 
incident beam 1 ho target may also be rotated about 
an axis perpendicular to its face and may be removed 
into a side tube where it may be heated to red heat 
bv bombardment Tho moving parts are operated by 
magnetic controls which are sufficiently far removed 
to cause no measurable effect at the target In taking 
observations on angular distribution the potential of 
the inside Faiaday box is so adjusted that eloctrons 
which have lost more than 1 volt at the taiget are not 
permitted to enter 

The total secondary electron curve shows two 
maxima in tho low voltage region at 3 volts and 10 5 
volts respectively Several marked changes in slope 
occur in the region between 10 5 volts and 150 volts 
Intense electron beams are found to issue from the 
crystal at potentials for which the above maxima 
occur and at such potentials as to account for many 
of the changes in slope between 10 5 and 150 volts 
Others maybe accounted for by\he diffraction beams 
which would be expected to leave the crystal in the 
direction of the normal but are outside of the solid 
angle of observation It thus appears that the energy 
levels of the atom at most play only a comparatively 
small part m the production of sudden changes m 
slope in this region, since the electron diffraction 
beams apparently depend only on the positions of the 
atoms ana not on their structure 

Now, a consideration of the wave length of the 
electron and the atomic spacing of a copper crystal 
shows that no electron beams due to diffraction are to 
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be expected in the veiy low voltage legion in the solid 
angle accessible to observation, since the plane grating 
formula n\ = d sin » must be satisfied, and the maxi 
mum possible wave length is obtained for sin e = 1 
Hence most of tho beams in the low voltage region 
havo no X ray analogues They do occupy, however, 
the approximate positions to be exjiected by a wave 
of one half the length given by the usual expression 
X hjmv, if a value gioater than unity is taken foi the 
refractive index 

Seven sets of electron beams aie found to issue 
fioin tho ciystal in tho two principal azimuths which 
are the X lay analogues and require a refractive 
index greater than unity In addition, 8 sets of 
beams are found in the (100) azimuth which may be 
accounted for by assuming a wave length for the 
electron which is one half that given by the formula 
\-hlmv One other weak sit in this amnuth is un 
accounted for by either of the above relations In 
the (111) azimuth 3 sots aro accounted for by the 
one half X relation There are 4 other sots in this 
azimuth, 3 of which may possibly be accounted for 
by a one third \ relation, while one weak set appears 
anomalous In addition to tho above the 3 volt 
beams do not appear accurately in either azimuth 
and are not reproducible 

Many of the beams are remaikably strong and 
shaqi In the ease of a 70 volt beam the background 
scattering in azimuth is found under the best vacuum 
conditions to be only 4 3 per cent of the maximum 
intensity of tho beam 

The sets of electron beams accounted for by the 
above relations, with one exception, require a refract 
ive mdox greater than unity Howovor, the voltage 
differences between the electron beams and their 
X lay analogues are found in general to increase with 
the voltage from about 0 or 7 volts for the lowest, 
to about 30 volts for tho highest voltage m the range 
bolow 160 volts The exceptional sot wlnih is veiy 
weak, requires a refiactivo index of about unity with 
the association chosen 

The electron beams satisfying the X/2 relation would 
also be accounted for by whole X wave lengths and 
twico tho atomic spacing for a copper crystal and 
might thus suggest a suiface gas grating ha\ ing twice 
the copper spacing Such plane grating beams havo 
been obseived by Davisson and Gormcr (Phys Rev , 
30, 706 , 1927) from the (111) face of a nickel crystal 
The beams obseived from the coppei crystal, howev er, 
apjn ar not to bedtio to gas for th< > are space grating 
beams and not suitace grating beams I urther they 
aro observed under the best vacuum conditions, 
which must be of the older of 10 * mm mercury, and 
only a tew minutes after the crystal has been heated 
at red heat, that is, whilo it is still considerably above 
room temporature A temperature effect of these 
beams has been observed Bimilar to that of the whole 
X beams lho beams attain their maximum intensity 
about one half hour after heating The copper crystal 
has been heated at red heat for several hours so that 
no pressure is observable on a sensitive McLeod gauge 
(a distance of 0 75 mm in the top of the gauge 
capillary corresponds to 10 • mm mercury), while the 
crystal is at red heat 

' If the possibility of an effect duo to gas is ruled out, 
it appears neoessary to conclude either that there are 
wave lengths associated with the electron in addition 
to that given by the formula X = hjmv, or that the 
electron waves are scattered from alternate rows of 
the copper atoms with different intensities, both in 
the plane grating and the space grating Because of 
the 4 fold symmetry m azimuth, the crystal appears 
to be single Smoe the crystal was formed by the 
method of melting and slow oooling in an atmosphere 
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of hydrogen, the possibility of contamination by 
copper oxide should be eliminated The expenments 
will be continued with other crystals 

H E Farnsworth 

Brown University, 

Providence, R I 


Some further Observations on Amoeba proteus 

Dr Motuki Robertson s paper entitled ‘Notes 
on certain points in the Cytology of Trypanosoma 
relief and Jiodo euudatus ' (Paras vol 19, No 4, Dee 
1927) made me resolve to re investigate the nucleus 
of 4 proteus in the various stages of its life history 
by means of beulgcn s Reaction A full account of 
tins chemical test foi c hromatm, as well as a Table of 
Pioccduie diawn up fiom hei own experience, is 
given by Dr Robertson I had to modify this table 
in some icspccts 4 proteus is too heavy to remain 
adbeient to tho slide during all the diastic procedure 
involved in bunging about the leactinn I thcrefoie 
made use of the method used on previous occasions 
that is, of c at rving on all tho opi i at ions in a centnfugc 
As it was not practicable to wash the amoebie in 
limning water the lupnd in the centrifuge tube was 
replaced by water and this was c Imngocl five tunes, 
at 15 minute mteivals 

Di Robertson placed no ban on acicl eontninmg 
fixatives I the icfoie began my expoinnents by using 
Bouiu’h modified foimula (Dubose ij Biasil 1905) 
The foimalm in it helped to burden the cytoplasm 
It was found nooessaiy in tho case of -1 proteus to 
treble the time allowed by Dr Robeitson Tlmt this 
need was due to the nature of the 4 proteus nucleus 
rattier than to the modifications in method dtscubed 
above, was piovcd by enntiol c xpt r invents in which 
flagellates and ciliatcs weie found to be bnghtly 
colouied after normal exposure to the stain 

Tho inteiesting new fact tlmt emeiges hum this 
study is that the uhole of tho karyosome of the 
A proteus nucleus gives the icnction foi chiomatin 
just as positively as docs the macro nucleus of a 
c iliato Amid the general substance of tho kaiyosomo 
iriegular patches aie nioio deeply stained and the 
cluomatm ‘blocks’ in the penpnciy aie also a deep 
red TJit achromatic stitictures show np in rnaiked 
contrast, especially when light gioen is used as a 
counterHtam None of the cytoplasmic stme tines ate 
affected by the beulgcn with or without hydiolysis 

Consc cpient on tho failure to obtain positive lesults 
for the kaiyosome of the nucleus of young lmmatuie 
A proteus even after piolonged staining non acid 
corrosive alcohol and absolute alcohol were tried 
as fixatives, lost the failure should be duo to the 
Bourn’s fluid pieviously used The results were the 
same the karyosome again failed to give thereat tion 
The ‘ blocks ’.which are extremely small were faintly 
red, and there was a diffuse led stain sut rounding the 
blocks in tile periphery The nucleus of tho young 
A proteus would appear to contain very little chro 
matin, a conclusion borne out by its gieat affinity for 
plasma stains 

The colour produced by fuchsin after fixation in a 
non acid fixative is much more pink and less purple 

This study has net essitated a renewed and detailed 
scrutiny of many cultures of 4 proteus, and in view 
of the fact that a flagellate stage, followed by syngamy, 
has recently been described as occurring in the life 
cycle of A proteus, I shoidd like to record, once more, 
that in spite of years of study I have failed to find 
any such stages The life cycle, m fact, woidd appear 
to be wholly asexual 

Amoeba btgemma bears a superficial resemblance to 
young stages of A proteus It can easily be cultivated 
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under th< same conditions as A proteus Amoeba 
verrucosa similarly grows readily under these same 
conditions, ami when it is young is extremely active 
m movement Stained preparations of each of these 
could easily be mistaken for young A proteus from 
their nuclear characters, unless the cytoplasmic 
characters of each had been observed befoie fixation 
of the specimen So far as I am aware, the life cycle 
of neithei of those sperms has been worked out, and 
theiefore the existence in them of a flagellate stage 
is not excluded, although in mv opinion unlikely 
Cultures of A proteus are liable to bo attacked and 
even killed off by a flagellate parasite and it is con 
ceivable that this has been interpreted as a phase in 
the noimal life cycle of the amoeba 

It is of mteiest to note that in 1918-19 a strain of 
A proteus was observed to contain symbiotic gieen 
flagellates The culture was unfortunately exhausted 
for supplying class and demonstration inntoiial I 
have novel lmd time to investigate tin matter nor to 
make any expoinnents m bunging about the eon 
ditions which induced the symbiosis The symbiont 
has a nucleus typically flagellate, of about 00 n and 
its own diamctei in stained pri para t ions is from l r >0 n 
to 180 p Some of these preparations contain tom 
symbionts in a single amoeba 

Although Euqlena neuuiloides is a fierpient in 
habitant of 4 proteus cultures the amoeba do not 
seem to bo able to prey upon it as they elo on other 
flagellates at least m its active stage Although I have 
often watched a conflict between tho two I have 
always found that the Euqlma makes its escape 

Monica Tavlor 

Notie Daini 
Dow anh ill (dasgow. 

May 25 

Negrito Racial Strain In India 

In a shoit note in Natttrf of May 19, 1928 
(vol 121, p 79*1) T mentioned the discov on of u ti uly 
negnto stiam among tho Kadars in the extreme in 
tenor of the Cochin Hdls (8 India) As a result of 
further investigations in the adjoining hills made this 
yoai I was able to find 10 more individuals showing 
spirally curved hair making a total of 16 (a little 
more than 10 pea cent) out of 157 men and women 
measured Of the 10 individuals found this year, 8 
weie Kndars, and the remaining two were a Bulaynn 
and a Malsci Tho hair of all of those except two, 
who have very short spirals (big la), are of fuzzly 
type smulai to that of the Melanesians (Fig 16), 
matching No ‘ q ’ in Martin’s scheme ( ‘ Lehrbuch ”, 
2nel edition, vol 1, p 213) The hair of tho two with 
short spirals would resemble ‘ h ’ rather than ‘ t ’ in 
the same scheme In appearance they are without 
exception very dark, the skm colour varying from 
29 to J4 m Von Luschan's scale, short, prognathic , 
having thick everted lips, short broad nose flattened 
at the root with the tip tilted up The average 
cephalic and nasal indices of the 10 are 75 23 and 
86 0 respectively, bringing them just within meso 
cephaly and platyrhmy 

The presence of the Melanesian form of hair is in 
teresting, because it definitely links up the aboriginal 
people of 8 India with Melanesia , but of the short 
woolly haired type I am not so certain I am inclined 
to regard it as distinct from the frizzly haired type 
unless the latter may be considered the result of 
hybridisation with the wavy to curly haired type 
which forms the dominant element among the Kadars 
at present Whatever may be the ultimate explana 
tion of this, there is no doubt that among the ab 
engines of S. India there still persists in the extreme 
intenors a primitive element of a genuine negnto 
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character, as Hhown by its occurrence not merely among 
the Kadars but also among the Pulayans and the 
Malsors It is not impossible that such a typo exists 
among other aboriginal tribes of Southern and Central 
India in regions which have not so far been carefully 
explored Dr J H Hutton s discovery ( ‘ Man in 



Flo 1 — Kadars of the (. orhln Hllln with »ooll> and frlrily hnir 
respectively 

India ”, vol 7, No 4, pp 257 202) of spiiallv 
curved hail among a section of the Angami Nagas 
would exti rid it to the eastern fumtierH and lend 
suppoit to tho mow of the wide distribution of the 
negnto type at one time in India 

lho results of mv investigations on the Kadars of 
the Cochin and Anaimalui Hills will be published as 
soon as tho details aie worked out 

13 b ( 1 UH A 

Zoological bin \ ey of India, 

Indian Museum, Calcutta 


Penetrating Radiation and de Broglie Waves 

Bothf and Kolhorstei have recently published a 
proliminai v account of an exjioriment on the absorp 
turn coefficient of the penetrating radiation (Nature 
April 27, p 638) Thoy conclude that this radiation 
is of corpuscular rather than of gamma type The 
purpose of tins note is to show that their experiment 
may tie inconclusive 

'lho de Broglie wavelength (de Bioghe, “ Ondos 
ct Mouveinents ’ 1626, p 10) foi an electron moving 

with velocity v is 

If thiH tlectron wnie suddenly stopped, the wave 
length of the emitted quantum would lie, on the basis 
of Einstein s photoelectric equation 

\ _ ft \ZT~~F~ 

' m„c 1 - x'Unf* 



approaches unity for wave lengths of the older of 
magnitude of those under discussion For example 
Millikan and Cameron (Phya Rev [2], 31 , 921 , 1928) 
give 0 00008 A for the wave length of their most 
penetrating radiation If one takes ft •» 0 99999, 
then = 0 000 109 A and W\»=- 1 0045 
The results of experiments (Davisson and Germer 
Phya Rev [2], 30 , 705 , 1027 , Kikuclu Proc 
Imp Acad Tokyo, 4 , 471 , 1028) have shown that 
the de Broglie wave length of low velocity electrons 
can be used to explain their reflection from and dif 
fraction in crystals It is suggested by analogy that, 
in the soattenng of high velocity electrons and high 
frequency electromagnetic radiations of the same 
energy, the distribution in angle and the energy re 
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lations between the inoident and scattered ravs may 
be nearly identical 

If one assumes the mass of an electron and the moss 
of a quantum to bo respectively 



and uses the above expression tor \ t , it is Heen that 


m, 1 Vi ft 

Jfoi the vclocitv consideiod above W ' - 1 0045 

Worn this one rnnv derive fmtlier giounds foi ex 
lending by analogy, the aheadv established duality 
to tho present case In the scattering formula of 
Mem and Nisl.ma (Zoti / Vhynl 52, 853 1929), 

v occuis only in the factoi hi w„ c l lhncfoii if one 
substitute m for hv'c“ thi numerical u suit is i hanged 
iinly slightly loi huge vulucs of ft 

If thonbove h\ pothesis should be valid, the analysis 
of penetrating indiat ions at the surface of the earth 
into electrons or light quanta might he impossible by 
means of simple scattering or absoiption exptumc nts 
It is also possible that some of the lavs fiom ladio 
active substances lccontly clnssihcd us slant wave 
gamma ravs mav in reahtv be high speed beta nys 
h 1 Holvifs 

Sloane TIivskhI T abointoiv, 

Vale l ntvcisity 
New Haven ( nan Mav 21 


Magnetic Properties of Isolated Atoms of Cobalt 

Ifrro mauneiisu is oni of the most complicated 
anil least explain* d subjects Tins is bei ause in most 
of the experimental work what an obxitvrd are 
statistical phenomena from which it is difhcult to 
arrive at ft knowledge of tho elementary mcdinnism 
It whs thuefoie thought interesting to imtsiigate 
alloys of ft small jicreentuge of cobalt with platinum 
namely , 10 per cent ( o - 90 per cent Pt and 5 pel cud 
Co - 95 per i ent l’t ill whir li the ferio magnetic cobalt 
atoms are not g< net ally suuoundcd by otiiei magnetic 
atoms but by non forio magnetic platinum atoms 

lho.se alloys were found ferio magnetic, the Cune 
point being 249 u ( and 49 C foi the lu per cent and 
5 pei cent alloys iispcctivclv I he magnetisation, I, 
at diffcrtnt tempciaturcs fiom that of liquid an up to 
tho Curie point was found for each alloy, tin dccuase 
in magnetisation near the Cune point being most 
rapid for the 5 pel oi nt allov Foi small v allies of the 
applied magnetic force (H O to 100 gauss) I in 
creased at fust with tempeiature, but for greater 
values of H it decreased steadily The gieatest 
values of I obtained (H = 565 gauss) weic 364 and 
254 C GS units for the 10 per rent and 5 per cent 
alloys respectively This corresponds to a magnetic 
moment pei cobalt atom 25 per Cent and 60 pei cent 
greater than that calculated from the saturation 
magnetisation of pure cobalt, assuming the platinum 
atoms do not conti lbute to the magnetisation 

Finally, various hy steiesis loops showing the rela 
tion between / and H were obtained These were 
found to vaiy considerably with the heat treatment 
For wires in the hard drawn state, the 5 per cent alloy 
gave the laiger and more i octangular loops, with a 
coorcive force as great as 100 gauss but after anneal 
mg at different temperatures, the hysteresis was 
greatly reduced, the 5 per cent alloy showing a 
coorcive force of only 20 gauss as against 28 for the 
10 per cent alloy This last result, for the annealed 
wires, is in accord with Heisenberg’s theory of feiro 
magnetism based on the resonance between the 
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spinning electrons of neighbouring atoms (Znt f 
Phya, 49, 619, 1928), on this theory one would 
expect less hysteresis as the magnetic atoms become 
more isolated The theory also explains the effect of 
annealing m reducing the hysteresis by uniformly 
distributing cobalt atoms which were closely clustered 
in groups in the hard drawn state, and thus likewise 
reducing resonance phenomena 

F W Constant 
(National Research Fellow) 
California Institute of Technology, 

Pasadena, California May 23 


The Atomic Weight of Arsenic 

As the International Committee on Atomic Weights 
has not provided a table since 1921, the Butish Sub 
Committee published in the Journal of the Chemical 
Society of January last a revised table of atomic 
weights for 1929 In the report attached to this table 
we read that “ for the nine ! simple ’ dements H, He, 
C, N, F, Na, P, As, and I the values obtained by 
F W Aston with his new mass spectrograph are 
adopted in preference to those deduced from the 
physical or chemical data, because we are of opinion 
that, in those cases, Aston’s method is less liable to 
error than any other ” 

Dr Aston is to be congratulated that his Bpoctro 
graph allows the reading corresponding, as regards the 
accuracy, to that of modern atomic weights deter 
mination, namely, 1 in 10,000 

Since from the year 1927 I have boon engaged on 
tho revision of atomic weight of arsenic, based on 
chemical analysis, I am highly interested in the new 
Aston figure, As = 74 934, donved for this element from 
the mass spectrum alone The atomio weight of 
arsenic, As = 74 98, hitherto adopted internationally, 
is based on the Baxtor and Coffin method of converting 
silver arsenate into silver chloride or silver bromide 
by the action of hydrogen chloride or hydrogen 
bromide From the chemical point of view this 
international value for arsenic is a little higher than 
the actual one From this reason I have undertaken 
a new determination of this figure deduced fiom the 
analysis of the purest arsenic chloride and bromide 
From the eight determinations of tho ratio AsCl, 3Ag 
hitherto made, I have obtained the average As = 74 937 
(using Ag= 107 88 and Cl = 36 468), which is m ex 
cellent agreement with the value obtained by Aston 
Tins agreement corroborates tho piobability of tho 
lowor value, which was to be expected, and shows at 
the same time the trustworthiness of Aston’s method 
used for the derivation of atomic weights of simple 
elements 

My preliminary paper concerning this matter was 
read before the Congress of Czechoslovak Scientists 
held in Praguo, May 1928 After completion of the 
analyses of arsenic chloride and those of arsenic 
bromide, the definite value obtained will be published 
H RflEPELXA 

Institute of Inorganic Chemistry, 

Charles University, 

Prague, May 7 


A New Ultra-violet Band Spectrum of 
Hydrogen Chloride 

Hitherto no band spectra have been found which 
involve electronic excitation in neutral or ionised 
hydrogen chloride We have reoently photographed 
an extended band system in the region X2830 X3966 
from a low pressure discharge in pure hydrogen 
chloride gas with platinum electrodes The bands are 
degraded toward long wave lengths, and have the 
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characteristic widely spaced structure always observed 
in hydride spectra A discharge in hydrogen gives 
the same band system if a small amount of silver 
chloride or cuprous chlonde is fused on the electrodes, 
but not if silver bromide is used Thus there is strong 
evidence that this spectrum is due to the hydrogen 
chlonde molecule Moreover, there are reasons, both 
experimental and theoretical, for believing that the 
emitter is singly charged, probably the HC1 + ion 
For example, the bands are obtained only from the 
negative glow, whereas in general the spectra of ionised 
molecules, such as N + a , are relatively stronger 

Owing to the unusual intensity distribution in this 
band spectrum, it has not been possible to reach an 
assignment of vibrational quantum numbers, and 
thus to determine the electronic frequency The 
isotope effect, which we hope to obtain by the detailod 
analysis of the fine structure now in progress, should 
prove helpful in this regard Tho hands occur in 
pairs of constant separation, 668 cm >, indicating 
that a doublet electronic level is involved The two 
components of a pair have about equal intensities 
The wave numbers of the band heads may be repre 
sented by 

v = 27788} + 1561 P “ 30 3 P* " 2573n * 
observod valuos of (p, n) being ( - 1, 0)?, (0, 1) (3, 1)7, 
(0, 0), (1, 0), (2, 0), (3, 0), (4, 0), (6, 0) The pair 
(0, 0) at XXJ514, 3698 is the strongest, and the five 
succeeding pairs have regularly decreasing intensity 
They apparently form a progression with a common 
vibrational quantum number in the lower state As 
was pointed out to us by Dr I Hund, it can be shown 
by a correlation with the energy terms of tho equiva 
lent atom. Cl, and the separate atoms H and CD, 
that a transition *1— »-*ll might be expected in HC1 + 
A preliminary examination of the rotational structure 
shows that it is probably compatible with such an 
interpretation Brooks A Brick 

F A Jknkins 

New York University, 

University Heights, N Y , April 26 


Dirac Equations and Einstein Theory 
Hermann Wkyl (Proc Nat Acad of the USA, 
15,323 April 1929) has recently developed a relativ 
istic theoiy of the Dirac equation which, like that of 
Wigner (Zeit f Phya, 53, 692, 1929), and that of 
Vallaita and myself (Nature, Mar 2, 1929, p 317), 
employs the Einstein notion of an ' n leg ’ Unlike 
the two other theories, Weyl rejects Einstein’s dis 
tant parallelism, and obtains a theory invariant under 
a local rotation varying continuously from point to 
point That is, Weyl’s theory depends solely on the 
g^'a of Einstein’s 1916 gravitational theory, and not 
on the ‘hi of his 1929 theory It is perhaps interest 
ing to remark that the same degree of invariance may 
be obtained by choosing as the 4 legs of the Einstein 
theory the Ricci principal directions If we write 
for the 1916 contracted curvature tensor, this addi- 
tional condition is expressed by the formula 

,^«a m = 0 («*t) (1) 

This condition is trivial and nugatory m case the 
original Einstein equations Bin = const are ful 
filled Since the new gravitational electric matter 
equations, whatever their final form may be, are 
close approximations to these, it is perhaps not too 
much to hope that the supplementary condition (1) 
not only is compatible with them, but even not too 
restrictive so far as terms of observable magnitude 
are concerned 

Thus gravitational phenomena appear to be such 
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as can occur oven in a homogeneous fUemann space, 
whereas matter electrical phenomena depend on the 
mhomogeneity of space This may well have some 
thing to do with the absence of spherical symmetry 
m the spm inseparable from the electron 

So far as the quantities 'h are concemod, the new 
auxiliary condition is of the second order The new 
Einstein field equations will probably not be of the 
second order when written in terms of the gj^’s, but 
it is not clear that the Weyl equations will escape thiB 
criticism The supplementary condition (1) leaves 
untouched the work of Wigner, Vallarta and myself 
Thus the Dirac equations may be treated relativistic 
ally on the basis of the Einntein 1916 theory 

NORHERT WlENEB 

Massachusetts Institute of Technology, 

Cambridge, Mass , 118 A, May 8 


Diamagnetism and Crystal Structure 

Fbof Ehbenffst has suggested ( Phystca , vol 6, 
p 388, 1926) that the high diamagnetic susceptibility 
of bismuth is to be ascribed to the existence m the 
metallic crystal lattice of electron orbits of large area 
including sevoral atoms within their radius There 
seems good reason to extend Ehrenfest’s hypothesis 
to the caso of carbon as well, since it affords an lllu 
mmating insight into the magnetic behaviour of the 
different forms of this element It is known that 
graphite possesses a high specific susceptibility, which 
according to tho most recent measurements of 
Vaidyanathan with carefully purified samples, is 
-6 1 x 10"*, that is, quite ten times larger than the 
specifio susceptibility of diamond ( - 0 49 x 10'*), tho 
latter being practically the same as that of carbon til 
organic compounds as found fiom Pascal’s additive 
law The abnormal susceptibility of graphite be 
comes intelligible m terms of the peculiar struoture of 
the substanoe and its electrical conductivity, if we 
assume that there are electron orbits circulating 
round the plane hexagonal rings of carbon in the 
crystal lattice This fits in with the known fact 
(observed by Honda and Owen) that tho susoeptibihty 
of graphite is six or seven times greater normal to the 
planes of cleavage than parallel to them Diamond, 
on the other hand, being a dielectric would naturally 
not show the abnormal susoeptibihty 

Careful studies made by Mr P Knshnamurthi of 
the X ray pattern of sugar charcoal and lamp black 
prove conclusively that these substances do not 
possess any orystallme struoture The fact tliat 
amorphous carbon has the normal susceptibility 
(0-51 x 10'*), and not the high value of graphite, is 
therefore quite to be expected The great diminution 
in the susceptibility of bismuth which occurs on fusion 
may be regarded as an analogous phenomenon 

Ehrenfest’s hypothesis would appear to have also 
other fruitful applications, for example, m the ex 
planation of the remarkable diminution m the bus 
ceptibility of graphite at high temperatures and of 
the dapendenoe of susceptibility on particle size in 
colloidal substances We need not, however, enter 
into these details here ** C, V Raman 

210 Bowbazar Street, 

Calcutta, May 23 

Salt Haxe 

I have at intervals during the last few years directed 
attention to the presence of salt particles in the air 
and their importance in facilitating the formation of 
tog, since in the presence of a haze of sea salt con- 
densation would commence upon the particles long 
before saturation is readied, 

1 On May 27 last I was fortunate enough to observe 
Kb $112, Vol. 123] 


a salt haze in process of generation I was on the 
north bank of the Tagus at about 8 am, summer 
time It was a bright sunny morning, with a light 
wind from the north west, and looking across the 
nver I observed a long stretch of sandy Bhore extending 
southward from the mouth of the Tagus I had a 
good view along this stretch of shore, and noticed 
that a well marked haze commenced along the line 
of tho breakers and was carried seaward by the wind, 
extending gradually so that it partly obscured the 
hills in the distance There was a clearly defined 
line over the breakers where tho haze commenced, 
and it was obviously formed from the spray On 
looking m the opposite direction ovor tho land 
visibility was good, anil practically no haze was 
to bo seen 

Later in the (lay, that is about 11 a m , m passing 
up the coast northward from the Tagus I saw another 
example of tho same thing 

In a small bight or bay of tho coast there was a 
large number of locks projecting from tho water, and 
these caused a good (leal of disturbance and spray 
due to the waves , from the surface of tins bay a drift 
of haze was quite visible passing inland The sun 
was shining brightly at the time, and m this case as 
well as in the first mentioned, the haze was white 
In the latter cose, doubtless the fino salt particles 
were earned inland to a considerable distance It is 
possible that few of thorn survive tho cool, still night, 
when the air becomes cooled and condensation on tho 
particles must tend to bring them down 

J iS Owens 

47 Victoria btioet Westminster 
London b VV 1 


Rise and Fall of the Tides 

In Naturf of Apnl 27, Mr A Mallock writes on 
rise and fall of the tides, and illustrates his views by 
three specific cases in which a constant amount of 
energy is oontmually concentrated into a diminishing 
mass To quote briefly A heavy flexible cord passes 
through a hole in a fixed horizontal plate The part 
below the plate is given an initial oscillation and 
swings as a pendulum The cord is then drawn 
upward through the hole The part above the plate 
is stationary, and the energy it contained is trans 
ferred to the part still hanging free, the mass of which 
continually decreases Henoe the velocity of oscilla- 
tion tends to become infinite when the length vanishes 
Surely in this case it has been overlooked that as 
the cord is pulled up work is being done against the 
centrifugal acceleration, so that the kinetic energy 
of the moving portion is not constant, but is con 
tmually increasing T 

The case is analogous to that of a conical pendulum 
formed by a bob at the end of a string , if the string 
be shortened by any means the kinetic energy of the 
system is increased The same principle occurs in 
two common forms of human activity , the child 
swinging rhythmically raises his centre of gravity 
while his angular velocity is great and lowers it while 
it is small , the skater, moving over the ice by what 
is known as the Dutch roll, progresses by a senes of 
alternating curves, never lifting his skates from the 
ice He rhythmically raises his centre of gravity 
while going round the curve (» e shortens the conical 
' pendulum ), and lowers it while reversing the curvature 
of his path By this means he steadily puts energy 
into the moving system, without its being obvious to 
the non skater now he is doing it 

L H O Dines 

73 Fairfax Road, 

Teddwgton, Middlesex, May 20 

2b2 
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The Late Palaeozoic Glaciation 
By Dr H Dighton Thomas 


T HE great continent of Gondwanaland existed 
in the late Palaeozoic in the southern hemi- 
sphere and persisted through a long period of 
geological time with httle modification The 
deposits formed on it are found in Australia, 
India, South Africa, South America, and Antarctica, 
where beds of glacial origin generally occur at the 
base of the senes The fossilised remains of the 
flora which flourished on the continent in its early 
stages are found sometimes in, and generally above, 
the glacial honzon Characteristic plants are 
species of Oangamopterxs and Glossopterxs The 
whole floral assemblage is very different from that 
yielded by the Upper Carboniferous and Permian 
continental deposits of the northern hemisphere, 
in which the Ptondos perms (eg Alelhoptens), 
Lycopodiales (e g Lepxdodendron), Equise tales (e g 
Calamxlea), and Cordaitales (eg Cordaxtes) pre 
dominate 

Intimately linked with the problems of Gond 
wanaland are the questions of the age of the late 
Palseozoic glaciation and of the age and range 
of the Olossoptens flora Was the glaciation m 
Carboniferous 1 or m Permian time ? Did the 
first members of that flora exist contemporaneously 
with the latest Carboniferous flora of the northern 
hemisphere, or did they make then appearance 
later, in the Permian ? For long, different opinions 
have been held, though in general those of British 
geologists have tended more and more definitely 
towards a belief in a Uralian age (Upper Carbon 
iferous), both for the glacial period and for the entry 
of the Glossopterxs flora Prof C Schuchert has 
recently attempted to answer the question de 
cisively (Bull Oed Soc America, vol 39, No 3, 
1928, pp 769 886), and m doing so has performed 
an invaluable service in bringing together in an 
accessible and summarised form a mass of strati 
graphical and palaeontological details In his long 
paper Schuohert deals with the evidence furnished 
by most of the important localities in the southern 
hemisphere and m India To these he adds r4aumds 
of the important Russian, German, and North 
American horizons which bear on the problem to 
be solved His conclusions briefly are that the 

K ' ciation occurred “ in Middle and probably m 
te Middle Permian time ”, and that the Qlossop- 
tene flora does not range back beyond that period 
In these conclusions Schuchert states that he has 
the support of Dr David White, the noted American 
palseo botanist 

Fundamentally, m making his correlations 
Schuchert Uses as a standard tne succession m the 
Salt Range, so that the determination of the age of 
the Utter is of prime importance The whole of the 
Productus Limestone and of the underlying beds 
down to the Takhir Boulder Bed he assigns to the 
Permian, firstly, on the evidence of Upper Permian 

as Wtzx 
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ammonite (Xenaspxs and Cyclolobxis ) m the Virgal 
and Chideru group, and secondly, because of “ how 
intimately the whole of the Productus Limestone 
is tied together faunally” The latter statement 
rather overstates the case The number of species, 
particularly of the Brachiopoda, that range through 
the Productus Limestone Senes is small, and it is 
highly dangerous to use such long ranged forms m 
correlation The ammonites give the age for the 
containing beds, but are no proof of the age of those 
below them They first occur m the Salt Range m 
the zone of Xenaspxs carbonana, the whole of the 
succession of about 800 feet below that honzon 
down to the glacial bed being devoid of such forms 
The age of these beds can be deduced only from a 
consideration of their faunas, and particularly from 
the Brachiopoda, because of the knowledge we 
possess of their range m time 

From this point of view the first important fossil 
iferous honzon above the Talchir Boulder Bed is 
the Amb group of Noetling, approximately equal to 
the Lower Productus Limestone of Waagen , this 
Schuchert refers to the Basal Upper Permian The 
faunal evidence will soarcely support this opimon 
From this honzon Waagen desenbed a large fauna 
which has to some extent been emended by Noetling 
and Koken The faunal lists given by the latter, 
and by Waagen, show a large number of forms 
which occur also in the Urals and m Timan In 
that classic and standard area for the Upper Car- 
boniferous most of the forms common to the 
Russian area and to the Amb Senes do not range 
above the Artinskian (Lower Permian), and the 
majonty of them not above the ScJxioagerxna zone 
(Upper Carboniferous) As examples, Dxelaama 
xtaxlubense, Hemxptychxna sublams, Derbya regu- 
larts, D grandxs, RhxpxdomeUa pecosx, and Spxrxfer 
ravanah may be cited Schuchert himself draws 
attention to the fact that “ The Amb stage is 
characterised below by Spxrxfer marcoux ”, a species 
which he is careful to state does not range higher 
than the Cora zone (Uralian) in the Urals Even 
without considering the absence of suoh forms as 
the cunous Brachiopod Lyttonxa from the Amb 
fauna (which may not be an essential point in the 
argument) it becomes impossible to maintain for 
the Amb stage an age younger than Lower Penman 
At the latest a low honzon in the Artinskian is 
indicated Such being the case the underlying 
Speckled Sandstone, including the Eurydesma ana 
Conularxa zones — important for the correlation of 
the Australian and South African successions — and 
the Talchir Boulder Bed are of high Carboniferous 
(Uralian) age 

Some confirmation is given by the recently 
desenbed fauna from the Umana coalfield of Central 
India Above a slight unconformity on the Talchir 
Boulder Bed occur thin manne, fosmliferoos bands 
which are stated to paas up into tha Barakar Series 
of continental origin The fauna is not a rich one,, 
but its importance from its position above tha 
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glacial horizon is obvious Cowper Reed placed its 
age as Permo Carboniferous and directed attention 
to its affinities with an Upper Carboniferous fauna 
It 1 b doubtful if he implied by the use of the term 
‘ Permo-Carboniferous ’ a definite Lower Permian 
age as Schuchert takes it to mean , it is more prob- 
able that he meant that the fauna might be either 
Upper Carboniferous or Permian m age, but that it 
is difficult to determine which from the evidence 
Even accepting a Lower Permian age for the fauna, 
it is difficult to see why Schuchert should reject 
suoh a determination, and state that the Talchir 
stage is Middle Permian, largely because the Bara 
kar stage is stated to be Middle Permian The 
marine evidence is far more trustworthy than a 
correlation made through the fact that the beds 
pass up into the Barakar Series Ultimately the 
latter has to be correlated with marme successions, 
since our standards are founded on them From 
the evidence of the marine beds in the Umana coal 
field a Carboniferous age for the Talchir stage is not 
improbable In the Indian Peninsula the latter 
stage, as well as the succeeding Karharban stage, 
yields Gangamoptens and Gloaaoptena, so that there 
is strong indication that the estabbshment of the 
Gloaaoptena flora occurred at least in Lower Per 
mian time, if not actually in the Carboniferous 
The occurrence of Gangamoptena in Kashmir m no 
way invalidates this The beds yielding them he 
below the Permian Zewan beds, but the plant 
bearing horizons occur at a distance of 400 feet 
at least below the base of the Zewan senes 

The Eurydeama and Conidana faunas of the Salt 
Range are repeated in New South Wales and m 
South-West Afnca, in both cases above glacial beds 
If these faunas are reliable guides they indicate an 
Upper Carboniferous age for the Lower Marine 
Senes of the Hunter River m New South Wales, 
and for the Upper Dwyka Shales of South-West 
Afnca Such an age has been accepted by Dr Du 
Toit and Prof Gregory among others Tue latter 
has directed attention elsewhere to the Carbonifer- 
ous, as opposed to the Penman, aspect of the fauna 
of the Lower Marme Senes of the Hunter River sue 
cession Thus not only are the glacial beds at the 
base of that senes proved to be of Upper Carbon- 
iferous age (an opinion shared with Prof Sir T W 
Edgeworth David), but also the Gloaaoptens flora 
to have appeared in the Australian area at a similar 
time — leaves of Gangamoptens oocur m places m 
some of the beds which comprise the Lower Marme 
Sent* An easy correlation can be effected between 
the Seaham Harbour Glacial Beds of New South 
Wales and the Baoohus Marsh Beds of Victoria, the 
Glacial Boulder Beds of Tasmania, etc The Greta 
Coal Measures, with abundant Gangamopterta, most 
probably represent the topol the Carboniferous de- 
velopment m New South Wales, the Upper Marine 
Series still faunallv dose to the Carboniferous 
probably marking tne beginning of the Permian 
On the Irwin River in Western Australia glacial 
beds an known to oocur below marine horizons 
which Ian themselves overlain by Coal Measures 
U -these latter are correctly correlated with the 
Greta f3ss4 Measures of Eastern Australia, then 
NchSI 12, Voi. 128} 


the glacial bed%,which occur far below them in the 
sequence are also of Upper Carboniferous age Of 
the fauna of the marme beds m the Irwin River 
area the most important member, m some ways, is 
Parolegoceroa jackaon », the only Cephalopod so far 
recorded from there Its affinities (and by the 
kindness of Sir Edgeworth David the writer has 
had the opportunity to examme several specimens) 
are with Upper Carboniferous forms, ana as far as 
one may rely on this species it supports an Upper 
Carboniferous age for the bed which yields it m 
large numbers and for the glacial beds below The 
rest of the fauna shows some anoraahes, as Sir 
Edgeworth David has indicated It is unfortunate 
that Schuchert does not consider this glacial 
occurrence 

Before leaving the question of the Australian 
beds, attention might be directed to the alleged 
presence of the ammonoid, Agathiceraa, m New 
South Wales and in W Australia As importance 
is often attached to this in making correlations (and 
Schuchert himself mentions the occurrence), it is 
not beyond the point to state that some tune 
ago Dr Snath and I examined the specimens m 
tne Bntisn Museum (Natural History) sent over 
as that species They could all equally well be 
Bellerophontids A few months ago I received a 
letter from Dr F W Whitehouse, of Queensland 
University, stating that ho had published a note 
in Austraba some three years or so ago to the 
effect that the so called Agathiceraa micromphalum 
is a Bellerophontid 

Reference has already been made to some evidence 
for an Upper Carboniferous age for the Dwyka 
Conglomerate of South Africa The occurrence of 
the fish Paiceontscus, and of the crustacoa Anihra- 
palamon and Pygocephalus, in the Upper Dwyka 
Shales does not invalidate this, as Dr Du Toit 
has pointed out Dr A W Rogers has expressed 
a similar view Of great interest is the discovery 
of remains of the Gloaaoptens flora beneath the tillite 
at Strvdenburg and at Vereemging Prof Seward 
and Mr T N Leslie described the flora from the 
latter place— the Gloaaoptena and Gangamoptena 
leaves were associated with genera common m beds 
in the northern hemisphere, Lepxdodendrvn , Cor- 
daitea, Sigtllana, and Paygmophyllum These 
hardly demonstrate an horizon as high as Middle 
Permian, to which Schuchert assigns the Dwyka 
Tillite The flora and the invertebrates together 
indicate an Upper Carboniferous age not only for 
the glaciation out also for the first members of the 
Gloaaoptena flora, an interpretation accepted by 
Prof Seward Du Toit has well said of another 
occurrence, “ It might be remarked at the outset 
that the majority of the members of the Gloaaop- 
’ tens flora are of Utile or no value in establishing the 
absolute age of the beds Recent work has been 
showing more and more that certain genera and 
'aperies thereof had a long range in time ” 
The Eoca beds (2000-6000 ft thick), "which succeed 
the Dwyka Senes, are, in Schuchert’s new, of 
Basal Upper Permian age It is an a m azi n g, though 
not necessarily incredible, development for such a 
small period of time 
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By means of the Upper Dwyka Shales, and more 
particularly from the White Band ”, which yields 
the marine reptile Mesosaurus tenutdens, we can 
date the glacial deposits of South America It is 

C illy admitted that that band and the Iraty 
Shales of the Paran& Basin are oontempor 
aneous, so that, granted that the “ White Band ” 
is Upper Carboniferous m age, the Iraty Black 
Shales, which yield species of Mesosaurus, are also 
of that age But beneath them ocour the Rio 
Bomto Coal Measures, with a typical lower Qond 
wana flora, including Gangamoptens obornta and 
Qlossoptens spp , while lower down still are the 
Itarare Beds with a basal glacial horizon Du 
Toit has also adduced evidence for a Carboniferous 
age for the glaciations m the San Juan area of 
Argentina, in which region he believes that the 
Qlossoptens flora, if not actually occurring with 


elements of the Northern Carboniferous flora, occurs 
in beds which are only slightly later than those 
yielding Cardxoptens, Rhacoptens, etc This glacia- 
tion and that of Barreal, where a glacial tdlite is 
overlain by beds with a marine fauna shown by 
Cowper Reed to be of early Urahan age, receive 
scant reference by Schuchert 

Prof Schuchert has performed an arduous task 
in compiling his lengthy work, and he deserves the 
thanks of all those who are interested in the problem 
with which he attempts to grapple We may differ 
from him, and contend that the evidence he adduces 
is more in accord with a Urahan age for the late 
Palaeozoic glaciation and for the first appearance 
of the members of the Qlossoptens flora But at 
least his arguments will stimulate renewed interest 
and thought on one of the big problems of the 
stratigrapher and of the palaco botanist 


The Hormones of t 

rriHE influence of the ovaries on other tissues is 
J. an established fact , less is known of the effect 
of other glands upon the ovaries, but evidence is 
accumulating that the maturity and periodicity of 
function of the female sexual glands depend on 
influences from other tissues or glands of the body 
Grafting experiments have shown that an ovary 
from an immature animal inserted into the tissues of 
an ovanectomisod adult reaches maturity sooner 
than it would have done in its ongmal environment 
a mature organ grafted into an immature produces 
no observable effects and becomes functionless A 
Lipschdtz has obtained similar results when an 
ovary is grafted into a castrated male if the animal 
— guinea pigs were used — is an adult, hormonic 
effects, as shown by hypertrophy of the mammary 
glands, set m after 1 J 3 weeks, but if the animal on 
grafted is not fully grown there is a latent period of 
about six weeks ovaries from the same female 
may show these different latencies if grafted into 
males of different ages ( Jour Btol et Med Exper , 
No 6, p 1 , 1926) The grafted ovaries, however, 
do not usually show their normal periodicity, but 
enter into a state resembling prolonged cestruB 
Y Tamura, working with mice, has, however, 
found evidence m some oases of the development of 
corpora lutea in grafted ovanes, the appearance of 
whioh suggested that they had been developed 
some tune after the operation (Proc Roy Soc Earn , 
vol 47, p 148 , 1927) He also found that the 
presence of the testis did not affect the vitality of 
the ovarian graft That ovarian regulation is at 
any rate partly somatic is further shown by the fact 
that removal of one gland leads to hypertrophy of 
the other, -showing that some bodily factor limits 
the number of follicles which can come to maturity 
at any one time In this connexion it may be 
mentioned that T Tadokoro, M Abe, and S 
Watanabe harve found differences between the 
proteins of oertaon tissues in male and female 
animalB of various species ( Jour Facult AancuU , 
Hokkaido Imp. Untv , vol 23, p 1 , 1928) 
>CtettaMdtn>ap.ms. 
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le Sexual Glands 1 

Recent work indicates that the anterior lobe of 
the pituitary and also the thyroid glands exert a 
definite influence on the ovary It has long been 
known that the former influences both bodily and 
sexual growth, and also that it hypertrophies during 
pregnancy , recent evidence suggests that at least 
two, if hot three, different principles may be 
secreted by this gland, a growth promoting, one 
hastening ovulation and sexual maturity, and one 
inhibiting ovulation by stimulating the develop- 
ment of lutein tissue Precocious maturity in rats 
and mice can be provoked by injection of macerated 
aqueous suspensions of fresh anterior lobes, oestrus 
setting in after about three days acid extracts 
produce this effect m concentrations which have 
no effect on growth m an adult 

The same hormone occurs in human placenta 
and the urinary secretion of pregnant women 
experiments on fllterabihty and adsorption in- 
dicate that it possesses a smaller molecule than 
the growth promoting principle On the other 
hand, alkaline extracts of less fresh glands pro- 
duce growth together with luteuusation of the 
ovary the follicles develop into oorpora lutea 
without ovulation, and with enclosure of the ova , 
further ovulation is prevented This luteal tissue 
sensitises the uterus to stimuli, produces iqammary 
overgrowth, and, developed during pregnancy, 
results in prolongation of this condition There is 
some evidence that the eosinophil oells of the 
anterior lobe of the pituitary are concerned with the 
stimulus to growth, whilst the basophils are in 
relation with the gonads (H M Evans and M E 
Simpson, Jour Amer, Med Assoc , vol 91, p 
1337 , 1928) It is to be noted that the hormones 
of the pituitary act through the ovary , in the 
absence of the latter none of the effects upon the 
secondary sex characters are observed The exact 
relationship between the anterior pituitary and Hie 
oyolic function of the ovary is not known, nor 
whether the secretion of hormones from the former 
is periodic. 

The thyroid also has an influence upon the gonads. 
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but whether direct or secondary to its coincident 
effect upon the general metabohsm of the body is 
not known G R Cameron and A B P Amies 
have shown that the administration of the dned 
gland to mice and guinea pigs leads to a prolongs 
tion of oestrus, especially in the latter, and also to 
prolongation of the whole cycle in the mouse 
(Austral Jour Exp Bwl and Med Set , vol 3, 
p 37 1926) Feeding fowls with thyroid produces 

changos m the plumage, which in males takes on a 
henny character (F W R Brambell, Proc Roy lush 
Acad, vol 37 B, p 117 1926 M Nevalonnyi, 

Bull de Vdcole super d’agronomie, Brno, 1928) but 
Brambell considers that this effect is not physio 
logical but due to the toxic results of the dosing, 
which produces hyperthyroidism Apart from this 
change in typo thyroid feeding has the same effects 
m both sexes B Zawadowsky (Jour biol mM 
expir , vol 5, p 344 1927) has found that 

testicular degeneration in cocks and failure of egg 
laying in hens follows the administration of thyroid, 
again presumably a toxic effect 

It may be remarked in passing that the secretions 
from both the anterior lobe of the pituitary and the 
thyroid gland are essential for growth and mam 
tonanco of normal health and any derangements 
will presumably affect the gonads just as the other 
tissues of the body on the other hand alterations 
of the oestrous rhythm may occur independently of 
other obvious bodily changes, suggesting that these 
glands may have a specific influence on the gonads 
or that the' latter are more sensitive to then stunula 
tion than the somatic tissues of the body 

The Testis 

The male sexual gland is responsible for the 
development of the secondary sexual characteristics, 
as the ovary is m the case of the female Like the 
latter organ, it consists of cells from which the 
specifio sex cells are developed and also of interstitial 
cells which be between the seminiferous tubules 
it is generally held that the latter are the source of 
the hormone responsible for the appearance and 
maintenance of the secondary characters, since an 
organ in which the tubules have degenerated, such 
as an autotransplant, oan still produce an internal 
Becretion Testes always beoome functionless, so 
far as regards the formation of spermatozoa is 
oonoomed, when removed from the scrotum, either 
by transplantation or by fixation in the abdomen, 
and the same phenomenon is observed in naturally 
undescended organs, as in the case of unilateral 
cryptorohism in a rat described by W P Kennedy 
{Jour Amt , vol 01, p 352 , 1927) The de* 
generation appears to be caused by the higher 
temperature to which the organ is exposed 

On the other hand, some authors consider that the 
function of the interstitial cells is nutntive rather 
them internal secretory, basing their opinion on the 
histological appearances of these oelk and on the 
presence in them of lipoid granules which are not 
specific in nature and may also occur m cells of the 
tubules which give rise to the spermatozoa (M 
Parltek, Publ Biol de Vicole vet , Brno, vol 2, 
P 293 , 1923 S Morgenstem, Jour mddtco bxol , 
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Fasc 4, p 29 , 1925) In this case the internal 
secretion of the testis must presumably come from 
the external layer of cells of the seminiferous tubules 
which usually survivo in a degenerated organ 

The influence of the male gonads on metabolism 
has been followed after both castration and also the 
injection of testicular extracts In general, the 
results obtained so far have been rather incon- 
clusive since they are irregular and slight m degree 
T C ShenandK H Lin havo found no appreciable 
difference between the nitrogen excretion in the 
urine of eunuchs and normal men creatme was 
found in one case and the daily output of creatinine 
was variable in another, whereas normally creatme 
is absent and the creatinine excretion constant 
(Chinese Jour Physiol , vol 1 p 109 1927) 

Castration has no effect upon the level of the blood 
calcium (L Perelman Jour medico biol , Fasc 3, 
p 52 1925) 

V Korenehevsky has investigated the effects of 
castration and injection of extracts of testis and 
prostate upon the metabohsm of rabbits and dogs 
in a senes of papers ( Brit Jour Exp Path , vol 0, 
pp 21 74 and 158 1925 Btochem Jour , vol 19, 
p 772 1925 vol 22 pp 482 and 491 , 1928) 

The development of obesity after castration does 
not always occur when it does it is accompanied 
by a decrease in both the nitrogenous and non 
nitrogenous metabolism there is little change in 
the metabolism if obesity fails to develop It is 
possible that these differences are due to variations 
m the response of the other internally secretory 
glands to absenco of the testes Injection of pro 
static extracts increases the nitrogen output in 
castrated but not m normal dogs, and a similar 
result was observed in the rabbit Injection of 
testicular extracts decnases the nitrogen meta- 
bolism Experiments on thyroidectomised animals 
indicated that the prostatic extracts acted on the 
metabolism by stimulating the thyroid gland 
whilst the effect of testicular extracts is similar to 
that produced by injections of msuhn, so that part 
at any rate of the influence of the former is due to 
the presence of the latter hormone m the extracts, 
as confirmed by examination of their blood sugar 
reducing power 

In the last two papers Korenehevsky has ex 
amined the influence of lipoid extracts and of 
watery extracts fractionated at various reactions 
atrophy of the secondary sexual organs m rats 
was not prevented by injecting these extracts, and 
the effects on the metabolism of rabbits were 
usually an increase in the mtrogen metabohsm, 
provided that the thyroid gland was present It is 
doubtful how far these results can be ascribed to the 
presence of a specifio hormone m the extracts 
maintenance of the secondary sexual organs m a 
functional condition in the castrated animal would 
appear to be a true index of the presence of a specifio 
principle, and this has not yet been accomplished 

In conclusion, a few words may be saia on the 
subject of rejuvenation A critical investigation of 
Voronoff’s experiments on the improvement of live 
stock has been presented by F H A Marshall, 
F A E Crew, A Walton, and W C Miller (Ministry 
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Agno and Fisheriee, Board of Agnc for Scotland) eeoondary sexual organs and characteristics in full 
The investigators concluded that the methods of function and exert the normal mfluenoe of the testis 
experimentation were not sufficiently critical to upon the cells of the body, but also stimulate the 
enable an answer to be given to the question of subject’s own organ sufficiently to enable it to pro- 
whether testicular grafting oan improve the fertility duce living spermatozoa the former effect can be 
of old stud bulls or the production of wool by the produced by secretions from the graft, but only the 
offspring of grafted rams In any event the subject’s own testis oan render him fertile Testi- 
eoonomic importance of such experiments for Great cular grafting is a useful method of investigating 
Britain is probably only slight It is necessary to scientifically the secretory function of the testis 
bear m mind that a testicular graft, to give satis its usefulness as a practical measure must still 
factory rejuvenation, must not only maintain the be considered not proven 

Obituary 


Prof Georg Kassner 

D R GEORG KASSNER, emeritus professor of 
pharmaceutical chemistry and chemical tech- 
nology, died at Miinster on Mar 30, 1928, at seventy- 
one years of age From the Chemtlcer ZtUung we 
learn the following particulars of his life A native 
of Lhben m Silesia, kassner studied at Basel, Zunch, 
and Breslau, and received his first appointment in 
1884 at Breslau under Prof Poleck In 1891 he 
was appointed professor of pharmaceutical chem- 
istry and chemical technology at the University 
of Miinster, where for thirty-five years he directed 
the tramrng of students of pharmacy He also 
took an active interest in municipal affairs, and 
served for fifteen years on the Town Council In 
his teaohing Kassner laid stress on the use of volu- 
metno methods of analysis, and his methods were 
adopted in many other institutes 

ike work which Kassner had begun at Breslau 
led to a method of preparing oxygen from the air 
by means of calcium plumbate One of the chief 
disadvantages of this method was the fact that it 
involved the use of carbon dioxide, and when 
Linde's liquid air process was discovered Kassner 
recognised its superiority But, being convinced 
that further progress in the economical production 
of oxygen from air would be on chemical lines, he 
set to work to devise improvements, and in 1911 
he succeeded in finding an inexpensive method of 
preparing both oxygen and nitrogen from air by 
means of plumboxan, a mixture of sodium plum 
bite and sodium manganate This process works 
at 400° C, a much lower temperature than was 
needed for his older process, and, moreover, the 
use of carbon dioxide was eliminated 
Dunng the War, Kassner discovered in the double 
compound of barium metaplum bate and barium 
manganate a useful catalyst for the atmospheric 
oxidation of ammonia to mtno acid at 600° C In 
addition to the work on lead compounds, he pub- 
lished numerous papers on other chemical subjects 

Dr E F J Love 

The University of Melbourne has suffered a loss 
in the death, on Mar 8, of Dr E F J Love, formerly 
senior lecturer in natural philosophy A brother of 
Prof A E H Love, he was bom in Weston-super- 
Mare in 1861 , he became a scholar of St John’s 
College, Cambridge, and, after a short period as 
lecturer in physics in Birmingham under Prof 
MO 3112, Vol 123] 


Poyntmg, he was appointed to Melbourne in 1888 
While he maintained a close interest m all branches 
of physics, his main interest centred in geodesy and 
thermodynamics In 1893 he published an account 
of a measurement of g at Australian stations, and 
at the time of his death he was secretary of the 
geodesy committee of the Australian National Re- 
search Council Dr Love was president of Section 
A of the Australasian Association for the Advance- 
ment of Science in 1907, when he spoke on the 
thermodynamics of the voltaio cell, and dunng his 
teaohing work m the University of Melbourne he 
came to be recognised as an authority on thermo- 
dynamics Aooustics was another interest, and 
dunng the last few years he has applied the results 
of Sabine to the remedying of some local halls that 
had been acoustioally defective He was president 
of the Victorian branoh of the Bntish Astronomical 
Association from 1899 until 1903 At the end of 1927 
he retired from active teaching dutiee, and he then 
presented to the University a valuable collection of 
scientific periodicals and works on geodesy 


We regret to announce the following deaths 
Prof Henri Andover, professor of astronomy at the 
Sorbonne in Pans sinoe 1903, and an associate of the 
Royal Astronomiaal Society, on June 12, aged sixty- 
six years 

Prof Franz Keibel, director of the anatomical and 
biological institute, Berlin, and a member of the 
Prussian Academy of Sciences, author of the “Normen- 
tafeln" of vertebrate development, and with Franklin 
P Mall of “ Handbuch der Entwicklungagetehichte 
der Menschen ”, on April 27, aged sixty seven years 
Prof Charles Moure u, professor of organic chemistry 
at the College de France and an honorary fellow of 
the Chemical Society, aged sixty -six years 

Mr Robert Ridgway, member of the National 
Aoademy of Soiences, curator of the division of birds 
in the U 8 National Museum sinoe 1870, who was a 
past president of the American Ornithological Union 
and an honorary member of the British Ornithological 
Union, on Mar 25, aged seventy-eight yean 
Dr Charles E de Medicis Sajous, professor of 
applied endocrinology in Hie graduate school of medi- 
cine of the University of Pennsylvania, and president 
in 1917 of the Amenoan Association for th8 Study of 
Internal Secretions, on April 27, aged seventy she 
years 

Mr M R Oldfield Thomas, F R 8 , for many yean 
assistant in charge of Mammalia, British Museum 
(Natural History), on June 10, aged seventy-one 
yean 
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News and Views 


We have received from Dr W O Woolnough, 
geological adviser to the Australian Commonwealth 
Government, some comments on the leading article 
in Nature of Mar 2, dealing with the plaoe of biology 
in school science This article, while stressing the 
unfortunate consequences of the neglect of biology 
m the schools curricula, pointed out that unless 
biology was approached through the medium of 
physics and chemistry the discipline of exact and 
critical thinking that these scienoes confer might bo 
seriously weakened Dr Woolnough behoves that 
“ it is the very inexactness of the * biological ’ sciences 
which trains those habits of observation as opposed 
to manipulation, and whioh brings out the faculty 
of discrimination whioh is the essential of true 
scientific research ” But this is only true provided 
the student has already some basis of observational 
and manipulative training on which to develop his 
faculty of discrimination , the whole point of the 
article was to show that physios, chemistry, and 
mathematics could not be displaced from this service 
by biology 

That this is so is well shown by the actual lllustra 
tion given by Dr Woolnough m support of his views 
After much experience in teaching microscopical 
petrology he has found the heunstio method most 
effective The meaning of suoh terms as refractive 
index, double refraction, cleavage, etc ,is demonstrated 
to the students, who are then encouraged to mako 
their own discoveries, aided only by a simple tabular 
guide and their text books But this method is only 
effective because the working material can be relied 
on not to ' play tnoks ’ with the young student 
Cleavage and double refraotion, for example, are 
definite physioal phenomena a doubly refracting 
crystal does not suddenly change its mind and 
become opaque for a few days, whereas superficially 
erratic behaviour of this order is a commonplace in 
biology Had his duties been connected with bio 
logical instead of non biological instruction — with, 
say, mycology instead of petrology — he would have 
been brought up against this essential difference 
It is precisely because exact physical scienoe is the 
foundation of Dr Woolnough’a teaching methods 
that be is able to use the method at all 

Cobxwaix has produoed many distinguished 
engineers and men of science, but none more worthy 
than Humphry Davy It was therefore very fitting 
that Penzanoe should do honour to her most dis 
tinguishad oitisen, who was bote gust opposite the 
■pot where his statue now stands, and where the oele 
brat ion was earned out At noon on J une 8 the mayor 
and oounoil of Penzance and the following Sir 
Humphry Davy Rolleston, Col R Humphry Davy 
and his wife, and R. Davy (descendants of the family), 
Sir Ambrose Fleming, representing the Royal Institu 
tion j Dr J Symons (president), E H Davison 
(secretary), and members of the Royal Geological 
Society of Cornwall t J C. Tregarthen (president), 
T Pauli (secretary), and members of the Royal 
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Institution of Cornwall , H Jenner and W L Fox 
(past presidents), E W Newton (secretary), and 
members of the Royal Cornwall Polyteohmo Society , 
WET Hartley, principal, University College, 
Exeter, and others met at St John’s Hall, and walked 
in procession to the statue, where a platform had been 
erected, and m the presence of many thousands 
several speeches were made 

The Mayor of Penzance, Mr W G Goodfellow, said 
in the oourse of his remarks We are met here to-day 
to do honour to the memory of one of the illustrious 
sons of this borough Of the throe learned societies 
of Cornwall responsible for arranging these oelebra 
tions, two of the presidents are Penzance men, bom 
near this spot, as also was the case with Sir Humphry 
Davy himself Dr Symons and Mr Tregarthen then 
laid a wreath of laurel on the monument Dr 
Symons, speaking on behalf of the throe learned 
societies of Cornwall, said that a former mayor, Dr 
Riohard Poaroe, on the occasion of his laying the 
foundation stone of the present Market House in 1830, 
remarked that the site of the assembly would ever be 
considered as memorable It was here that the 
greatest philosopher of the age first devoted himself 
to that science which rendered his name immortal , 
“ Humphry Davy was bom in the house just below, 
where he resided with his parents until they removed 
to Varfel, Ludgvan, whon ho was six years of ago” 
It is somewhat a remarkable coincidence that the 
laying of this wreath should have devolved upon two 
who were bom within a few yards of his birthplace, 
and who are now the presidents of two of the Royal 
societies of Cornwall Mr J C Tregarthen, Bpeaking 
on behalf of the scientific societies of Cornwall, thanked 
the Mayor for the civic welcome and said that Davy’s 
almost last words were "I have added some little to the 
quantity of human knowledge, and I have endeavoured 
to add sometlung to the quantityof human happiness” 
A public meeting was held in the Pavilion in the after- 
noon, at which the speakers were Sir Humphry Davy 
Rolleston, Sir Ambrose Fleming, and others 

Mb R A Watson Watt announced in his Symons 
Memorial Lecture to the Royal Meteorologioal Society 
(see Nature, April 0, p 545) that current weather 
maps were to be broadcast from Daventry (5XX), 
and a specimen synoptio chart as reoeived by wireless 
was reproduced in our columns Arrangements have 
been oomploted by the Meteorologioal Offioe, Air 
Ministry, the BntiBh Broadcasting Corporation, and 
Messrs Wireless Pictures (1028), Ltd , for the expen 
mental issue from Daventry (5XX) of suoh weather 
maps by the Fultograph process between 2 o’clock 
and 2 25 fh on Tuesdays and Thursdays, and 
transmission commenced on June 18 The map will 
be prepared by the Meteorologioal Office and is 
similar in form to those published in the Press It 
shows the conditions over the Bntish Isles and the 
neighbouring sea areas, and is not only of interest to 
many who reoeive the official forecasts and like to 
visualise the conditions on whioh they are based, but 
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should also be of great value to those who have 
sufficient knowledge of the weather to be able to base 
forecasts for their own locality upon it The great 
difficulty in the past has always been to get weather 
maps delivered quickly enough for practical use to be 
made of them Wireless transmissions will overoome 
this difficulty, and though during the experimental 
period the 7 am weather map will not be broadcast 
before 2 pm, should the experiment prove successful 
it may be possible to arrange for an earlier trans 

The publication of two volumes of the Annual 
Report of the Bureau of American Ethnology within 
a short period of one another emphasises the extent 
and value to anthropological science generally of the 
researches which are being earned out under official 
auspices in the United States In the interests of 
research workers in other parts of the world it is to 
be regretted that publication of these reports is much 
delayed Early publication of a record of results is 
moRt desirable even if that means postponement of 
comparative study In this matter the promptness 
with which the British Museum has published the 
results of its investigations in Honduras is worthy 
of much praise and also emulation by other official 
institutions In the present case the forty second 
Annual Report, which was the earlier to appear, 
carries us only to 1920 Much important work has 
been done smoe then The forty first Report, which 
has only just appeared, covers the work of five years 
from 1920 to 1924 Although it must be recognised 
that the permanent valuo of these volumes lies in the 
“Accompanying Papers", in which members of the 
staff record the result of their investigations, yet the 
brief introductory reports of the cluef, Dr W J 
Fewkes, are of the greatest interest to those m other 
countries who wish for an authoritative survey of 
the general trend of investigations in American 
archteologv and ethnology In the present instance 
in the years under review thore has been a great 
increase in popular interest in the aborigines, and 
this has strengthened a movement to preserve as 
national monuments important ancient sites of ab 
original culture It is also to be observed that a 
sense of responsibility towards the Indian is growing, 
a gratifying if somewhat belated sentiment 

It is interesting to note how, in the years oovered 
by the forty first and forty second Annual Reports 
of the Bureau of American Ethnology, the area 
oovered by the work of the Bureau is being extended 
to wider fields A beginning has been made in ex 
attuning and attempting to preserve such vestiges of 
the ancient oulture of Alaska as have survived 
Within the United States themselves, the south 
western area, not unnaturally m view of its cultural 
importance, for long almost absorbed the resources 
of the Bureau Now, however, attention is being 
turned to the south east To the forty second Report 
Mr John R S wanton contributes two papers dealing 
with the Creek Indians and one in which he reviews 
the information relating to the aboriginal oulture of 
the south east to be found in the writings of the early 
English, French, and Spanish writers, as well as the 
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material collected by himself The late Mr William 
E Meyer, a lifelong student of Indian antiquities and 
oulture, though not a professional archaeologist, is the 
author of a study of Indian trails of the south east 
A paper by the same author on two prehistoric villages 
in middle Tennessee is inoluded m the forty first 
Annual Report The Gulf area, which falls within 
this south oastem zone, is peculiarly important for 
American ethnology, as the earliest inhabitants appear 
to have been a braehycephalic type such as is found 
nowhere else in America A third extension which 
will be of much moment for the work of the Bureau 
in the future arises from its responsibility for work m 
Hawaii As a result of a preliminary survey of the 
Hawanan material, made when the Pan Pacific Con 
gress was held at Honolulu, it has been pointed out 
that the study of Hawauan culture involves an ex 
tension to Samoa and other parts of the Pacific — a 
suggestion which has already borne fruit, for since 
the date of this report much valuable work has been 
done by American investigators in the Pacific This 
emphasises the reflection from which we started, that 
early publication of these reports is greatly to be 
desired 

The Faraday Society is arranging a general disous 
ston on “ Molecular Spectra and Molecular Strut ture ", 
which will be held at the University of Bristol on 
1 uesday and Wednesday, Sept 24 and 25 A general 
introduction to the subject will be given by Prof 
W E Gamer and Prof J E Lennard Tones The 
subject will be discussed in throe sections, namely, 
band spectra in the visible and ultra violet, which will 
be specially introduced by Prof O W Richardson , 
the Raman effect, to be introduced by Sir C V 
Raman , and infra rod spectra, which will be intro 
duced by Prof C Schaefer in respect of solids, Prof 
J Leoomto in respect of liquids, and Sir Robert 
Robertson in respect of gases Papers have already 
been promised by Mr S Barratt, Prof G B Bonin o, 
Prof J Cabannes, Prof W E Curtis, Prof P Daure, 
Prof I W Ellis, Prof V Henn, Prof E Hulth6n, 
Dr R C Johnson, Prof V Kondratjew, Prof E F 
Barker and Prof C F Meyer, Dr A M Taylor, and 
Mr F I G Rawlins In addition, contributions are 
expected from Prof R T Birge, Dr H A Deslandres, 
Prof F Hmnd, Prof R S Mulliken, and Prof R W 
Wood ( 

As in the case of recent successful discussions 
arranged by the Faraday Society, all the papers will 
be issued m advance proof, and the authors will be 
invited to devote a few minutes only to directing 
attention to points which they deem to merit special 
discussion, so that there will be adequate time for 
a lively general dismission By the kindness of the 
Counoil of the University of Bristol, members and 
visitors will be acoommodated at the newly opened 
Wills Hall Particulars of arrangements can be 
obtained from the secretary of the Faraday Society, 
13 South Square, Gray’s Inn, W C 1 Cheap railway 
facilities will also be obtainable for those attending 
the meeting In view of the exceptionally large 
number of guests from abroad who will be attending 
this meeting, it is expected that there will be ft 
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correspondingly large attendance of British workers 
The Society extends a cordial invitation to all those 
interested, whether they are members of the Society 
or not, and in particular invites research students 
to be present 

The dartgers attaching to ignorant treatment and 
working of different types of land are well known to 
the practical agriculturist The subject was discussed 
(Daily News Bulletin , Science Service, Washington, 

D C ) by Mr Paul Redington, chief of the Bureau 
of Biological Survoy, when speaking at the banquet 
of the Third New England Forestry Congress held 
in Hartford, Conn After alluding to the fact that 
much of their forest land is more profitable for pro 
duemg wood and game animals, Mr Rodington ex 
pressed the opinion that in tho present era of ogn 
cultural depression through over production it is a 
mistake to increase the area of farm lands by draining 
and breaking up of swamps and shallow lakes “ Too 
largely ”, he said, “ in the past such areas have been 
looked upon as something merely to be drained to 
get nd of the water and make the land available for 
the production of farm crops and live stock In 
many instances this has reclaimed land that was 
utterly unsuited for such production, and at the same 
timo it has destroyed it for uses to which it might 
have been more profitably devoted So long as there 
is more land available than is needed for agricultural 
and live stock production, which is tho case in tho 
United States, extensive drainage projects are, in my 
opinion, misdirected effort ” Prom a different viow 
point the caution applies with equal force to Great 
Britain We are not in the position of having more 
land available than is required for agricultural 
purposes , but it is not in doubt that considerable 
areas of undeveloped lands m the country will not 
respond to expensive drainage operations and become 
thereby of value for agricultural purposes The first 
step in the treatment of much of this land is by way 
of afforestation Drainage works with the latter 
object in view are comparatively inexpensive and 
will not involve the larger scale and excessively costly 
operations (with probable disaster as their outoome) 
which are now being announced in some quarters as 
a panaoea for unemployment. 

In the May issue of the Journal of Chemical Educa 
turn C A Kraus and S T Arnold describe the results 
of an investigation into the training which chenyata 
should have before entering ohemical industry They 
visited a number of industrial and research labors 
tories in the United States and collected repre 
sentative opinions from research directors and works 
managers From a collation* of these opinions, it 
appears that graduates trho propose to adopt an 
industrial career should have a thorough knowledge 1 
of general analysis, particularly quantitative, a sound 
working acquaintance with fundamental organic 
chemistry, facility m the use of English; and a reading 
knowledge of foreign languages, especially German 
Training m industrial ohemistry and in engineering 
wi» not strewed, but it was felt that the student 
•houldhave a reasonably good equipment m mathe- 
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matics and physics, emphasis being laid upon the 
importance of thermodynamics There was little 
demand for a knowledge of the latest developments 
of academic chemistry, but the desirability of a year’s 
post graduate research was urged by practically 
everyone Stress was also laid upon personality It 
would bo interesting to know the views of English 
industrial chemists upon this matter, since a large 
number — probably the majority of graduates in 
chemistry at British universities enter tho chemical 
industiios, and it is clearly of gieat importance to the 
country as a whole that they should reach their 
maximum efficiency as quickly as possible In 
cidentally thi for< most position assigned to analytical 
chemistry may be commended to the attention of 
science masters in the schools, where there is a notice 
able tendi ncy to cut down analysis to a minimum 
Reference was made in our issue of Doc 17, 1927, 
p 890, to tho Belgian National bund for Scientific 
Research which was inaugurated at the centenary 
celebrations held that tear of the famous C’ockenll 
V\ orks at Seraing According to the l imen of Tune 12, 
within a year a sum of no less than £B40,CH>0 was 
given by some 1200 subsi nbtrs, and grants have been 
made to 30 engineers and scientific workers to enable 
them to carry on original investigation under their 
employers Subsidies have also been allocated to 
research students lho romantic storv of the 
Cockonll firm, winch Employs soveral thousands of 
workmon begins with the Lancashire mechanician, 
William Cockonll (1759-1832), who after some adton 
tures in Russia and Sweden settled in Belgium in 
1799 and entered into a ( ontrac t to supply spinning 
machines, thus introducing into that country an 
industry of which England hail pieviously had a 
monopoly It was his sons Charles, Tames, and John 
who in 1817 founded the factory at Seraing, John, 
in 1836, becoming the sole propnotor He died of 
typhoid fever while on a visit to Russia in 1840, but 
in 1867 hjH remains were removed to Belgium Owing 
to the German occupation, the centenary of the works 
could not be colebrated in 1917, but on the one 
hundred and tenth anruy ersary of their establishment 
important gatherings were held, and it was then that 
the King of Belgium made the appeal for tho creation 
of the National Research Fund 

A preliminary programme has been issued for the 
one hundred and tenth annual meeting of the Swiss 
Society of Natural Sciences The meeting will be 
held at Davos on Aug 29-Sept 1, under the presidency 
of Dr W Schibler, and the proceedings will be divided 
up among seventeen sections The programme 
includes lectures by Dr W Monkofer, of Dayms, on 
problems of meteorological radiation research, by 
O Bener, of Chur, on mountain road construction and 
science , by Prof R Staehelin, of Basle, on the 
physiology of high altitudes , by Prof E Guy 6not, 
of Geneva, on the hypothesis of morphologioal 
territories m biology, and by Prof R Doe^r, of 
Basle, on the submicroscOpir forms of life Excur 
sions to the Swiss National Park, to one of the 
institute* for the study of the phywology of high 
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altitudes, to the Davos observatory, and to other 
places of interest, are being arranged All oorre 
apondence should be addressed to the secretary, 
Dr W Monkofer, Observatoire physico m^tdoro 
logique, Davos Plata The titles of communications 
for the sectional meetings should be sent in by 
June 30 

The Annual Report of the Imperial Institute for 
1928 is a reoord of many useful activities in the 
investigation of agricultural and mineralogical prob 
lems, the answering of inquiries, and the promotion 
of various educational projects Among the investi- 
gations there may be mentioned the examination of 
Tasmanian stnngybark pulp, which showed its value 
in the manufacture of artificial silk , tests which prove 
that Indian hemp is equal to European hemp m its 
resistance to fresh and salt water , the suitability for 
brick and tile making of clays from various parts of 
the British Empire, and the examination of many 
mineral specimens These are only a few examples 
of the kind of work which now engages the Imperial 
Institute, and they show its importance in research 
into the eoonorwo value of various parts of the British 
Empire 

A descriptive pamphlet on the Hudson Bay 
Region, with many illustrations and maps, has been 
issued by the Natural Resources Intelligence Service 
of the Canadian Government The forthcoming com 
pletion of the Hudson Bay railway to Churohil], in 
providing a new route to a vast region, revives interest 
in the resources of this part of Canada After physical 
and historical introduction, the pamphlet continues 
with a description of the forests, minerals, water- 
power, and game Gold, silver, and copper zinc ores 
have been located and m some places are being 
worked The pamphlet, which contains no exagger 
a tod claim for this part of Canada, is an interesting 
example of the way in whioh lands that were formerly 
little known were assumed to be of no value, but are 
now proving relatively attractive and at any rate not 
unworthy of considerable attention 

The seventh congress of the Far Eastern Assooia 
tion of Tropical Medicine, held at Calcutta in 
December 1927, was the subject of an article in 
Nature of Mar 3, 1928 The Tranaactxont of the 
Congress are now in course of publication (Caloutta 
Thacker’s Press and Directories) in three large 
volumes, each of approximately 1000 pages, of which 
the first has already been received- The growth of 
the work done by successive congresses may be traoed 
by the size of the Tranaadtont, which has gradually 
increased in successive issues ; those of the congress 
held in Hong Kong m 1912 were contained in a single 
volume of 369 pages, while those of the sixth congress 
held in 1928 in Japan required two volumes and 2313 
pages The present volume oompnses the proceedings 

of Sections I and II — the subjects of medicine and 
dermatology, pathology, surgery, ophthalmology, 
gynecology and d i sea ses of pregnancy, mental 
hygiene and psychiatry, radiology, dentistry, State 
Attaoedicine, general and special hygiene, and maternity 
and child welfare. Eighty-seven papers, many of 
No. 3112, Vox. 183] 


great interest, with the discussions whioh followed 
their reading, are contained in the present volume, 
which is illustrated by 01 plates, mostly in half tone 
The editor, Lieut Col J Cunningham, is to be con 
gratulated on the result of his labours The two 
volumes Btill to appear, which will contain the papers 
on such subjects as plague, cholera, leprosy, tubercu 
losis, bacteriology, protozoology, malaria, kala azar, 
medical entomology, helminthology, diseases of 
nutrition and deficiency diseases, immunology and 
ohemotherapy, and rabies, promise to be even more 
interesting than the present one to the general scientific 
reader 

A new volume of that comprehensive work entitled 
"Nauka Polska" (Polish Science), published by J 
Mianowski, Warsaw, for the Institute for the En 
oouragement of Scientific Works, has recently been 
issued This quarto volume of nearly 700 pages is 
the result of the collaboration of seventy five leading 
scientific workers, who have reported upon the means 
of organising and developing education and research 
m science subjects m Poland Muoh attention has 
evidently been devoted to a consideration of the un 
mediate and future needs of the scientific institutions 
in the nation’s various centres of learning, but public 
attention is also directed to the progress already made 
during the past decade “ Nauka Polska ” not only 
includes the natural and physical scienoes and their 
numerous subdivisions, but also gives an account of 
work in Poland on psychology, criminology, aerodyna 
mica, technology, geography, ethnology, philology, 
architecture, etc Interest has hitherto been most 
concentrated on the applied sciences, such as the 
technology of the metals It will be recalled that the 
president of the oountry, Prof I Moscioki, is himself 
a distinguished chemist and was formerly director of 
the Chorzow Fixation of Nitrogen Industry in Polish 
Silesia. Until recently it was not possible to form an 
opinion of the extent of the scientific work whioh was 
[ being oonduoted in Poland since investigators pub 
liahed their results in Russian or German journals 
Whilst this is no longer the case, one difficulty remains, 
namely, the fact that researches appearing m Polish 
publications only become known to scientific workers 
abroad through the various abstracting journals. 

The Herbert Spencer lecture delivered a* ! Oxford 
on May 14, 1929, by Dr C. 8 Myers had for its sub- 
ject "Psychological Conceptions in Other Scienoes" 
(London Oxford University Press It net) The 
speaker is thus reversing the conventional practice 
of interpreting the ‘ higher ’ scienoes in the language 
of the ‘ lower ’ There is a growing belief among 
physicists that it is impossible to prediot what an 
individual atom or electron will do or whioh of the 
possible jumps of a quantum will oocur next The 
psychologist, whose chief preoccupation has been 
with the individual, even when that individual was 
reoogmsed as pvt of a group, has found 
everywhere, yet prediction with regard to the in- 
dividual impoaaibte, 'Dr, Myers in the lecture in- 
quires hew far knowledge of the mental world is 
hatefully applicable to -the material world. He 
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reviews various problems, such as the distinction 
between primary and secondary qualities, estimation 
of weight and appreciation of colour, the intensity of 
sensations, and shows how, with the development of 
knowledge, ideas of the ‘ absolute ' have been gradually 
replaced by those of the ‘ relative ’ Physios also 
has progressed along a similar path, and in place of 
the older notions of substanoe and absoluteness is 
finding itself occupied more and more with structure 
and entities in themselves unknowable and un 
imaginable The lecture is very interesting and 
suggestive and the point of view original It should 
prove stimulating to all scientific workers who are 
interested in the more ultimate problems of knowledge 

Thb Huxley Memorial Lecture for 1930 of the 
Imperial College of Science and Technology will be 
delivered by Prof Graham Wallas, emeritus professor 
of political science m the University of London, on 
Monday, May 6, 1930, at 5 30 i* m 

A small earthquake was recorded at Kew Ob 
servator y on June 10 The first tremors reached the 
Observatory at 23 h 7 m Cl s GMT The shook 
originated under the Arctic Ocean about 200 miles 
from the Norwegian coast and about 250 miles from 
Tromso, near latitude 71° N , longitude 9° E A large 
earthquake was reoorded at the Observatory on June 
17 The first tremors arrived at 23 h 7 m 37 s 
GMT, and the epicentre is estimated to have been 
about 12,000 miles away 

Thk Albert Medal of the Royal Society of Arts for 
the current year has been awarded by the Council, 
With the approval of the president, the Duke of 
Connaught, to Sir Alfred Ewing, Principal and Vice 
Chancellor of the University of Edinburgh, “ for his 
work on magnetism and his services to technical 
education” The Medal was founded in 1863 as a 
memorial to Prince Albert, and is awarded each year 
“for distinguished merit in promoting arts, manu 
faotures, and commerce ” 

At a meeting of the executive committee of the 
Imperial Botanical Conference (1924), held in London 
on Jan 18 last, it was decided to arrange a short 
Imperial Botanical Conference to be held immediately 
before the International Botanical Congress in 1930 
The Imperial Botanical Conference, which it is in- 
tended should last only one day, will meet in London 
on Friday, Aug 15, 1930, at the Imperial College of 
Scienoe and Technology, South Kensington, S WJ 
The agenda before the conference will be purely of a 
business nature The proposal to hold a further 
Imperial Botanical Conference m 1935, on lines ncpij&r 
to that held in 1924, will be discussed, and, if necessary, 
the appropriate organisation fot convening the con- 
ference will be arranged Reports of the committees 
Which have dealt with the resolutions of the 1924 
conference will be received 

~ Thb January-Maroh issue of The World's Health 
(Vol 10, No I), the organ of the League of Red 
Cross Societies, is presented to readers in quarterly 
form 4* ah experiment. 4 A survey t of the present I 
position of leprosy Is co mm enced in this number? 
trith artletM bh ) l«ptt*J‘ ih JSp4n.«iun, and Columbl* I 
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Thk Medical Directory Guide to “British Spas and 
Climatio Health Resorts ” for 1929, edited by Dr 
R Forteecue Fox, has been issued by Messrs J and A 
Churchill, 40 Gloucester Place, W 1, pnoe Is In 
formation is given of the medicinal waters and spas 
of Great Britain and of marine and inland health 
resorts, with the clinical indications which may influ- 
ence the choice of a particular spa or resort for a 
patient 

Thb monthly publication of the Air Ministry known 
as the Marine Observer fills an important place m 
meteorological research with its copious notes supplied 
by observers at sea on various phenomena, and its 
abundant charts and illustrations A feature of 
recent numbers has been the general articles compiled 
at the Air Ministry on various aspects of m&nne 
meteorology These are valuable chapters, not only 
to sailors, but also to students The May issue 
contains a long article on the formation, occurrence, 
and prediction of fog, and another article on the 
local winds of the Mediterranean and Black Seas 
The April number had an account, illustrated by many 
charts, of the distribution of ice in the western North 
Atlantic, with special reference to the work of the 
United States Marion expedition m Davis Strait m 
the summer of 1928 

Wk have recently received copies of a number of 
Leaflets issued by the Ministry of Agriculture and 
Fisheries, which have been rewritten in order to 
bnng them up to date with advances in knowledge 
The Leaflets deal with various pests affecting agn 
culture and serve to keep the farmer and grower 
advised as to the best practical measures for con- 
trolling such enemies Apple capsids are of particular 
interest because they have only become sonous pests 
during the present century, and a good deal of research 
has been, and is still being, concentrated upon them 
The latest Leaflet on the subject was rewritten in 
August 1928 and revised in January 1929 in order to 
bnng to public notice the results of recent practical 
researches Other Leaflets deal with onion fly, slugs 
and snails, insecticides, and kindred subjects 

A catalogue of books on chemistry and chemioal 
technology has been issued by Messrs H K Lewis 
and Co , Ltd , 136 Gower Street and 24 Gower Place, 
W C 1 It contains particulars of a large number 
of books .arranged under a very convenient system of 
classification 

Messrs Franois Edwards, Ltd , 83 High Street, 
Marylebone, W 1, have just circulated a handsome 
. illustrated catalogue (New senes, No 2) of some 1000 
' books, pamphlets, and engravings relating to North 
Amenoa, which should be of interest and value to 
'geographers and historians The catalogue contains 
facsimile reproductions of the title pages of many of 
the works listed , also bibliographic notes on some of 
&e volumes 

Msssxs. C. Baker, 244 High Holbom, London, W C.l, 
have sent us a copy of the nbw issue of their classified 
list of second hand scientific instruments (No 94) 
This list is now sent out twice a year only As usual. 
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the list contains a comprehensive selection of micro 
soopes and microscope accessories, and there is a 
large section on surveying instruments, which, it may 
be noted, are let out on hire Arrangements can also 
be made for hiring other apparatus Other sections 
deal with projectors, telescopes of various kinds, and 
various physical apparatus 

Applications are invited for the following appoint 
ments, on or before the datds mentioned — A junior 
assistant at the Forest Products Research Laboratory, 
Princes Risborough — The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, Westminster, S W 1 (June 26) A geologist 
in the Geological Survey Office, Department of In 
dustry and Commerce, Irish Free State — The Secre 
tary. Civil Service Commission, 46 Upper O’Connell 
Street, Dublin (Juno 26) A junior leoturer in the 
department of pathology of the University of Liver 
pool — The Registrar, The University, Liverpool 
(June 27) A head of the school of engineering at 
The Polytechnic, Regent Street — The Director of 
Education, The Polyteohmo, Regent Street, W I 


(June 28) An assistant leoturer in machine drawing 
and design in the engineering department of the 
County Technical College and School of Art, Newark 
— The Secretary, County Teohmoal College and School 
of Art, Newark (June 29) A number of junior 
assistants at the National Physical Laboratory — The 
Director, National Physical Laboratory, Teddmgton 
(June 29) A wireless engineer under the Govern- 
ment of Nigeria for the Posts and Telegraphs Depart- 
ment — The Crown Agents for the Colonies, 4 Miltbank, 
S W 1 (quoting M/1267) An assistant lecturer in the 
department of biology of the Huddersfield Technical 
College — The Director of Education, Education Offices, 
Huddersfield A leoturer in chemistry and physics m 
the school of pharmaoy of the Merchant Venturers’ 
Teohmoal College, Bristol — The Superintendent, 
Merchant Venturers’ Technical College, Bristol A 
lecturer m building and civil engineering at the 
Royal Technical College, Salford — The Secretary for 
Education, Education Office, Salford An assistant 
in the meohamcal engineering laboratory of Uni 
versity College, London — The Seoretary, University 
I College, Gower Street, W C 1 


Our Astronomical Column 


The Total Solas Eclipse of May 9 — Dr Baade, 
of Bergedorf Observatoiy, was stationod at Sogod in 
AkadMMfamme island of Cebu He reports in A sir 
J imEa/tfo, that cirrostratus clouds interfered with 
the photography of the outer oorona , but very 
snoo— tf ul plates of the inner corona were obtained, 
which show its structure clearly Rev TER 
Phillips exhibited at the meeting of the Royal 
Astronomical Society on June 14 some prints of the 
oorona obtained by Dr R Waterfield at Iloilo, 
Philippines The extension shown on these was about 
one solar radius, but the negatives showed it a good 
deal further There appeared to be much less exten 
sion of the oorona near the sun’s poles than else 
where , this is a familiar feature at sunspot minimum 
but less common near maximum 

The Future of the Sun — The above is the title 
of the first of three artioles by Dr Harold Jeffreys 
on geology and the related sciences to appear in the 
Realist , the first is in the June issue Dr Jeffreys 
notes that the hypothesis of the contraction of a 
great rotating mass of gas with an accompanying 
shedding of equatorial rings (originally propounded 
by Laplace and developed by Roche, Helmholtz, 
Kelvin, Lane) was held by many astronomers up to 
the beginning of this oentury , it was gradually 
discarded on two grounds , it gave an insufficient 
tune scale, and there were grave dynamical difficulties 
in connexion with the momenta of momentum of the 
sun and planets / 

Part of the contraction hypothesis was held until 
the year 1924 , the dwarf stars were supposed to be 
those that had contracted beyond the point of con 
turning to have a purely gaseous constitution, so that 
by Lane’s law their temperature would now decline 
Eddington then concluded by theoretical reasoning 
that tne rate of radiation of energy should depend 
almost wholly on the mass of the star On plotting 
the stars of known mass he found that both giants 
and dwarfs lay on the same curve, and that the state 
of perfect gas continued much longer than was pre- 
viously supposed, owing to the stripping off of Hie 
outer rings of electrons in the stellar atoms. A strong 
confirmation of the correctness of this contusion was 
No 8112, Vol 123] 


afforded by the demonstration of the great density 
of the oompamon of Sinus, which at the same time 
gave a proof of the shift of spectrum lines in a strong 
gravitational field which Einstein had predicted 

The energy of stellar radiation is now ascribed to 
the conversion of the stellar matter into light and 
heat , the details of the process are still obscure, but 
it is conjeotured that colliding protons and olectrons 
may cease to exist as matter, becoming Bimply radia 
tion The energy in the atom is so great that the 
possible life of the stars is extended from a few million 
years to many millions of millions The former con 
tradiotion between the estimated past duration of the 
sun and that of the earth has thus been completely 
removed 

The Opacity of Stellar Atmospheres — The 
Bakenan Lecture at the Royal Society was delivered 
on J une 6 by Prof E A Milne on the subject of the 
opacity of stellar atmospheres He notes that the 
problem involves the study of the property of layers 
of gas, given the amount of the energy flux, and the 
intensity of the gravitational field it is further 
necessary to consider the effect of changing tempera 
ture in comparing the difjprent spectral types, and 
the effect of absolute magnitude in oompanngrfifferent 
stars of the same spectra! type It u poipted out 
that there is no sharp boundary between photosphere 
and reversing layer, but that one merges into the 
other The solution of the problem depends largely 
on study of the contours of spectral lines, that is, on 
the determination of their intensities at different 
distanoes from the centre of the lines The method 
is applied to a zinc triplet in the spectra of Capella 
(bright component) and the sun, whioh are taken as 
a typical giant and dwarf of type GO The absolution 
coefficient * is found to be 300 for the sun and 60 for 
Capella Miss Payne found * ■> 160 for A type stars, 
which is in satisfactory acoordanoe Once * is known 
the number of atoms above the photosphere can be 
calculated on oertain assumptions for the different 
elements It is shown that the dependence of * on 
the electron pressure P is confirmed by the fact that 
observation indicates an effeet depending on absolute 
magnitude for Han both at low and high temperatures. 
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Research Items 


Sex and Infant Mortality —The diffeionce in 
the mortality of the Rexes during infancy is one of the 
most significant indications available of the con 
stitutional factor in disease During infancy the 
environment is uniform for both sexes so that 
variation in the mortality rate between males and 
females may be attributed to variation m the sex 
response to environmental factors From tins point 
of view, Dr Harry Bakwin has analysed the infant 
mortality throughout the United States registration 
area for the ten year period 1915 1924 inclusive 
(Human Biology, \ ol 1 No 1 1929) Male moitality 
far exceeded female under one year of age, to every 
100 female deaths there were 130 to 134 deaths of 
males 1 he difference is not confined to the first year, 
but is most marked at birth and decreases with ago 
until in the fourth year the death rate is about equal 
for the two soxes But there are two exceptions to 
the gradual decrease on the third day of life the 
mortality difference between the sexes is moie marked 
than at birth, and it is also more marked dining the 
second month than during the first Since 1900 there 
has been a fall in infant mortality, but it would appear 
that lelatively more females than males have bene 
fited, for coincident with the common fall there has 
been a rise in the sex mortality ratio Theie are 
seasonal diffeiences m the ratio as well as regional 
differences, England Wales, and Scotland having a 
high ratio, whereas it is low in Italy, Japan, Jamaica, 
and Spain In rural communities, moreover the ratio is 
lower than in city areas 

A Prf Islamic God of Arabia — In the Indian 
Antiquary lor May, Ch Muhammed Ismail figures and 
describes an image of the god Wadd sculptured on a 
stone now in tlie Pnnoo of Wales s Museum of Western 
India and foimerly m the possession of the Bombay 
branch of the Royal Asiatic Society The importance 
of this image is tnat out of a largo number of Arabian 
sculptures and stones with inscriptions mentioning 
the god Wadd, this is the only one of which the words 
purport to say that it is the image of the god Wadd 
Owing to a misreading, a decipherment by James Bird 
in 1844 failed to identify it Wadd was the most 
important of the pre Islamic gods of Arabia, that is, 
of the peace loving and commeicial citizens of Himyar 
and Saba who dineied widely from the wild Bedouin 
All ancient Arabs wore talismans bearing his name, 
and temples were dedicated to him as the god of love 
and happiness His image has betn described by an 
Arab commentator as that of a tall man wearing a loin 
cloth with another cloth over it, a sword hanging 
round his neck, and with a bow and a quiver, in front 
of him a lance with a flag attached to it The present 
figure differs The god is shown as a short map 
wearing a kilt On his head is a close fitting cap with 
a long tassel which seems to represent a strand of hair 
Bedouins who come to Aden from the hinterland 
Still shave the lower parts of the head, but koep a 
tuft or sometimes a long strand of hau on the crown 
The author comments on the negloct of Arabian 
antiquities by the Indian Government in Aden aad 
its hinterland, which is under its jurisdiction, but 
notes that, stimulated by Sir John Marshall’s interest 
in field work, the Aden Historical Society is taking up 
this important subject 

Adaptations of the Pelvis in Marsupials — 
The marsupials show so wide a range of habits that a 
comparative study of the pelvis in relation to function 
has, in the hands of Herbert Oliver E 1ft man, afforded 
some clear evidences of special adaptation (Bull 
No 3112, Vol 123] 


Amer Mus Nat Hist Mwch 1929) Much of the 
adaptation is associated with looomotion Ihus in 
arboreal forms there are largely mci eased muscles of 
adduction and a more open acetabulum allowing 
greatei fieedom of motion of the femur Leaping 
forms, with their exaggerated hind limbs, require an 
elongated post acetabular portion of the pelvis to 
provide leverage for tho hamstrings, the ilium has an 
outwaid flare, and there is a large lho sacral angle 
Fossonal adaptation depends on the particular 
method of digging employed by the animal, but in 
general the is< hium is long, tho lhacus attains great 
size and is thus partly responsible for the broadness 
of the ilium l he shape of the pelvis, however, is 
also associated v ith othoi than locomotor factors 
The gross form is determinid by its relation to 
the viscera Its width is influenced bv the width 
of the tiunk I ho size of tho sacio iliac angle 
and tho position of the sat to iliac joint are con 
ditioned by tho size of the elector spins' muscle 
and the necessitv for an adequate pilvie outlet 
The marsupial bones assist the abdominal nuiseula 
ture in the support of thi visetra and protect tho 
pouch from distortion during the contraction of thise 
muscles 

Differentiation / 1 i itro of ( artii ac f and Bon* 
— Dr Honor B hell ( 4 re fin / exp Zell/orschung 7, 
1928) rocoids the results of observations on the differ 
entiation in vitro of cartilage and bone Cultures ol 
embryomc limb cartilage from 8 day fowl embrv os 
weio made by the ordinary covorshp technique The 
explanted limb cartilage enlarged greatly during cul 
tivation, and in soveral specimens differentiated into 
epiphysial and diaphysial regions After 10 12 weeks 
growth m vitro, a proportion of the explants were in a 
healthy condition Cultures of undifferentiated limb 
bud mesenchyme from 3 day fowl embryos exhibited 
chrondro genesis although the tissue was spreading 
over the surface of tho covorshp Cartilage thus 
formed in vitro sometimes remained in a healthy state 
duimg three months cultivation but undeiwent no 
differentiation into epiphysial and diaphysial regions 
After 3 4 weeks cultivation, ossification was observed 
in soveral cultures and the progress of bone deposition 
followed in the living explants 

Interrelationships of Tar Pchtnodlrmata — 
An exhaustive discussion of the major systomatics of 
Echinodermata, based on anatomical, embryological, 
anil palicontologii al e\ idence, is offered by Pi of D M 
Fedotov, of the Russian Academy of Sciences (1 raiaux 
du laboratoire zoologiqui et di la Station bxologique de 
Slbastopol , S6ne 2, No 12 Leningrad, 1928) Bel 
matozoa are regarded by the author as the group 
which has given rise to other Echinodermata The 
sea lilies are derived by him from Cystoidea, while a 
discussion of the anatomical, embryological and 
palaeontological evidence on sea m chins leads him 
to the conclusion that this group stands quite isolated 
amongst other olasses of the Eleutherozoa, there being 
no definite grounds for suggesting a relationship 
between sea urchins, star fishes, and holothurians , 
the origin of sea urchins was probably in the Cystoidea 
Diploponta Star fishes and opluurs the author 
believes to have originated from the Ednoasteroidea, 
though there is no direct evidence in favour of this 
view Holothunans are an exceedingly ancient 
group, dating back perhaps to Falieozoic times, and 
originated independently from sea urchins, star fishes, 
ana ophiurs, but still must be considered as belonging 
to the Eleutherozoa 
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Aliens in the Flora of Victoria — In an interest 
ing note on the naturalised aliens in the flora of 
Victoria (Proc R Soc Victoria 41 , 1928) Prof A J 
Ewart states that in 1909 the number of aliens re 
corded was 363 and in 1928, 46 1 This rate of increase, 
slightly more than five per year, has been maintained 
with remarkable uniformity for the past sixty years 
The aliens include the clovers, trefoils, medicks, most 
of the more valuable pasture grasses, and some garden 
plants that have run wild Less than a hundred of 
the aliens arc serious wociIh, and few of them so sc rious 
a menace as the nutivo bracKon on newl\ cleared 
forest land The transport of fodder is probably 
responsible for the relatively lugh proportion of aliens 
contributed >j\ South Africa, which include some of the 
worst weeds Prof Ewart Considers that owing to 
the competition of imported aliens and the pressure 
of settlement, probably less than half of the original 
flora (about 3000 sjiecies) will suivive within fifty 
\oais and many originally widespread plants will bo 
confined to special localities \\ere it not for the 
disturbing factors intioduced by man, the spread of 
the aliens might have boon used as a test of Willis’s 
age and aiea hypothesis Among the interesting 
cases cited uro the evening primrose (1887) has 
covered less ground than the foxglove (191 7), the musk 
weed Alyaqrurn ptrjolmlum (191b) lias become more 
abundant than the horehound Marndnum utlqare 
(1870) and the stinkwort, Inula (jrmeoltns (1893), 
rapidly overtook the stinkweed OUia squarrosa (1887), 
both in ana and abundance Even taking s[iecies of 
the same genus, it appears that tho time factor is of 
far less impoi tanco in determining the area covered 
bv a species than its suitability to new habitats, its 
means of distribution, its aggressiveness and its re 
sistance to foes and injurious agencies “It soetns 
probable that tho age of a species is one of the least 
linpoitant of the factois governing its distribution, 
and that in only few coses can a relation be traced 
between the age of species and the area they cover at 
tho present day ” 

Jai anesr Hep ati cs — The first part of what should 
piove an important senes of papeis upon tho Hepatic a. 
of Japan, by \ oslnw o Honkawa, has appeared in the 
Science Reports of the fCihoku Impcna) I nivernity, 
vul 4 No 1 series 4 The author points out that 
more than 000 species aie already reported for Japan, 
of which no less than 65 per i ent aie endemic In the 
present contribution, species of two very interesting 
genera are described, Makmoa and Schiffncrta In the 
case of Makmoa, it is interesting to note that the con 
stnction of the thallus, at the point where the sexual 
organs are dev eloped at the close of tho season enables 
the different annual increments of growth to be dis 
tmguished In tlus way six or seven years’ growth 
contributions tan sometimes be separated in the same 
sjiecimen Field observations of this kind upon the 
age of patches of liverwort seen growing m Nature are 
not very common 

Thf Karakoram Range — The Records of the 
Survey of India, vol 22, contains Major K Mason’s 
account of his explorations in 1926 in the Shaksgam 
and Upper Yarkand valleys and the Aghil Ranges, 
with a map on a scale of 1 inch to 4 miles The report 
contains a full illustrated acc ount of his travels and a 
number of appendices on geology, natural history, 
etc In discussing the nomenclature of the area, 
Major Mason points out that the term in general use, 
Karakoram Range, is a misnomer and that it means 
literally ‘ black gravel ’, and was first applied to the 
high pass on the route between India and Yarkand 
F'rom this pass the term came to be applied to the 
iciest range of mountains outside polar regions, on 
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which the actual pass does not lie Accepting the 
usage, however inappropriate it may be. Major Mason 
proposes to use the term Karakoram Himalayas to 
the whole mountainous area and to distinguish within 
it three mam ranges Of these the southern he 

C poses to call tho Kailas Karakoram the second 
terms the Mnstagh Karakoram, and the most 
northerly the Aghil Karakoram To the north 
east of this laHt range lies the Aglnl ‘ Red ’ Range, 
which, however. Major Mason was unable to visit 
The meuts of tins noment latum aie discussed at 
length in the lcpoit 

Oil Weli )£ Miles Dbfi — Some idea ol the as 
tonislung progiess of petroleum production engineer 
ing methods is obtainable from a morel set up by an 
oil companv operating in West Texas USA whuli 
succeeded m drilling a successful oilwoll to a depth of 
8523 ft below surface Not only dot s this repit st nt a 
wonderful engineeimg feat hut at one penod a 
measuied production of 1125 bairels of oil anil an 
estimated pioduction of some 12 500 000 cubic ft of 
gas, militate tho distoveiv of pools of no mean conse- 
quence The well formed part of the deep test pio 
gramme at Big Lake oilfield, anil was brought in to 
wards the end of last vear In this region of Texas, 
known as West Texas , a thick Penman limestone 
mail and anhvdriteHt ries is exploited pnncipally but 
the depth of this particulai well leads to the lnfeience 
that Pennsylvanian beds (Upper C nt bomfelous) have 
been jienetiated It is noteworthy that of the 8523 tt 
drilled, 2339 ft leprcscnts ‘ ojien hole, inch casing 
being set ftt 6184 ft There is no r< ason whv dulling 
should not be earned deeper so far as these data go, 
but the veiy high rock pressure at such depths would 
tend to exeit a controlling influence, while the natuial 
flow of oil and gas in the quantities stated implies 
similarly lngh fluid pressure Hie temjicratuie of the 
oil (flowing) was 49° F The question lias often been 
laisecl concerning the economic depth of ordinary 
dulling attempts having been made to state a maxi 
tnuin beyond which cost of drilling and control would 
outweigh values yielded by the oil obtained , where 
pumping c osts have to bo added, the pioblem is further 
complicated It would seem, however, that deep well 
dulling is an accepted policy to day and if in the future 
(wht n oil pric es appret late) the location of deeply 
butied pools, in holds altaady exploited foi then shal 
lower production becomes a matter of necessity , tlioro 
is little doubt that this record will bo broken if it has 
not already been in the case of other previously pro 
jected deep wells 

Einstein’s Unified Field Theory — Mr O (' 
McVittie, in the June issue of the Proceedings of the 
Royal Society (No A, 794), has provided a supplement 
to Einstein s somewhat abstract account of the new 
theory by showing in detail how it can be applied to 
a simple case For an electrostatic field uniform in 
direction anti nearly constant in magnitude, but with 
a slight exponential change of strength as we go along 
the held, it is possible to obtain exact solutions of the 
grav itational and electromagneticequationsof the oldei 
general relativity theory These solutions are then 
substituted in the corresponding equations of the new 
unified theory As a result it is found that the new 
equations are satisfied to the first order but not to 
higher orders This shows clearly to what extent 
Einstein's new equations differ from his old ones It 
will be recalled that m a letter to Nature of May 4, 
p 878, Prof Levi Civita outlined a modification of 
Einstein’s new theory, with the objeot of obtaining 
exaotly, and not merely to the first order, the older 
equations on a unified basis Mr MoVittie would 
perform a useful service if he would exemplify Levi 
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Civita s theory by applying it to tho simplo case 
mentioned above 

Radio intensity Measuring Apparatus — The 

utility of high frequency radio transmission systems 
and their extending use has created a demand for an 
instrument capable of measuring the strength of tho 
magnetic field at any point T Hollingworth and 
R Naismith read a paper on May 1 to the Wireless 
Section of the Institution of Elcctueal Engineers 
describing a poi table apparatus suitable for measuring 
the absolute strength of tho field produced by these 
currents An instiument suitable foi measuicments 
of this kind can rarely be made by merely alteung 
the eleetue constants of appaiatus suitable for low 
frequencies Resistance, capacity, and induotanio are 

no longer constants at high frequent ies The set cun 
sists of a detectoi valve anil a contiol valve One 
stage of audio frequency amplification follows the 
detector, and a two teinunal theimionic valve allows 
a galvanometer to be used foi the signal lompauson 
A sepaiate heterodyne is used to obtain the audio 
frequency The instiument is capable of measuiing 
the intensity of the magnetic field ovei a ladio hand 
of 5 to 12 megacycles pei second Without batteues 
it weighs about sixty pounds and so can bo carries! in 
a light car The authors use an aetial connected to 
one end of a high lesistance, the othei end being 
earthen! The discussion of high frequency measure 
ment aeual effective height, anel wave attenuation all 
come into tho problem The method adoptee!, there 
fore is to subject the instiument to seare lung tests 
for internal self consistency and then test it out of 
doois on local transmissions The results enable the 
expei imenter to determine whether the mstnunent is 
reasonably accurate or not Experimental lesults are 
given showing the kind of accuracy obtainable The 
work carried out by the authors is part of the pio 
gramme of the Radio Reseaich Board 

Boric Acids — Various compounds of boric an 
hydride with water in diffeient proportions have bet n 
described, but tho only two boric acids definitely 
known in the solid slate were ortlioborir ac id, B t O, 
3H,0, and metabolic acid, B s O„ H,0 By moans of 
vapour piessuie determinations in the senes B s 0,-II,0 
and measurements of the weights of water lost in 

E arning from one part of the svstem to another, 
F Gilbert and M Levi have been able to show 
that piohably there are eight compounds of the type 
wB,Oj, H,0, where n- 1, 2, 3 8 This woik is 

described in the Journal oj the Chemical Society for 
March, and an approximate value for the heat of 
hydration of bone anhydride to orthobonc acid is 
given This value differs considerably from previous 
ones, which are thought to be inaccurate 

Experiments with Carefully Dried Substances 
— The Proceedings and Transactions of the Nova Scotian 
Institute of Science, vol 17, Part 2, contains an account 
by D McIntosh of attempts made to prepare care 
fully dried substances by employi»g low temperatures 
A mixture of carbon monoxide and oxygen may be 
dried by cooling in a solid carbon dioxide-ether 
mixture, as was shown by Girvan, and after being 
kept in the freezing mixture for some hours cannot 
be exploded by an electric spark The gas explodes, 
however, at about - 60°, when there is about I mole 
cule of water present m 40,000 molecules of gas A 
similarly treated mixture of nitrous oxide and carbon 
monoxide always explodes at - 80° Other ex pen 
meats on intensive drying by cooling were not 
sueoessful, probably on aocount of the difficulty of 
removing the water film from the glass surface of the 
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apparatus Tims, the reaction between hydrobromio 
acid and ammonia could not be inhibited, although 
the vapour pressure ot the water was reduced to one 
thousandth of a millimetre 


Non Existence of Isomerism among the Di 
at kv t tft t uronium Dihaiides — Two forms of di 
inethy ltelluronium dihahdes uoio obtained by Vernon 
and from them two distinct bases and be accordingly 
postulated the existencf of two senes (a and [ 1 ) of 
isomeric c (impounds He concluded that the tellurium 
atom had a planai distnbution of valencies and sug 
gested foi inula of the tv pc 
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Mom n cently this isomcnsin has been explained by 
assuming fioin the ekctionie point ot view that the 
halogen tellurium linkages an non equivalent (see 
Nature Apnl 0 p 547) In tlx Journal of the 
Chemical S ociety tor Mmeh H D K Drew gives an 
account of a re < xammationof the dimethyl tell uioiiumi 
cli iodides and dibioimdcs and the two bases He 
concludes that the members of the ft senes aie not 
isomeuic with the a < (impounds The a compounds 
appear to be ot normal tvpe, an* in general non 
polar, anel the tclluiumi atom in them piobabh has 
a tetiuhedial distnbution of valencies The ft com 
pounds aie complex substances lest mbling salts but 
having tho same empirical feu mills as the memhcis 
of the senes 


Preservation of Iimber - At the Glasgow meet 
mg of the But mb Association, a paper was read by 
Pi of Peiey Giooin on the “Antiseptic Prt setv ation 
of Timbei ” (published in Empire Forestry Journal 
vol 7 No 2,1928) lnhispaper Prof Gioomcmn ctlv 
states that the antiseptic preservation ot tunbei is 
‘ usually regarded as meiely a means of de cioasing the 
elamage done to timbei by fungi (and inscots) liut when 
jirojierly applied it can lesult in a positive increase ot 
the available supplies of eommeicial timbers and thus 
be equivalent in effect, to increase of puiduction and 
may theieby become closely linked with fniestiv” 
1 ho author deals hue fly with tho losses me lined in the 
Bntish Fmpne by decay' to timbei due to want of 
adequate preseivation and the incieascel supplies 
which would result fiom a hotter economic utilisation 
of the available amounts fsuch epiestums have le 
eeivee! a great eleal of attention at the Reseaich 
Institute at Dchia Dun, wheio the fust < eminence 
ment in this line of research in tht British Elliptic was 
made Piof Groom deals with hm subject in a highly 
informative manner, anei Ins papei should be studied 
by all interested in timbei anel its utilisation V> hat 
from the practical utility point of view, may he eon 
sidered a side issue but one of considerable sc icntific 
interest, is the authoi s reference to the interaction 
of fungi and insects in the destruction of timbei a line 
of research whieh promises to be of consideiahle 
interest Prof Groom’s theme did not include this 
Study, but it is alluded to as follows The destine 
4 ion of timber by fungi that cause rot and bv insects 
that burrow into wood may be lessened by a septic 
sanitation, that is to say, by the adoption of measures 
designed to decrease the proiluction of spores or eggs 
and to rentier the external conditions unfavourable 
to the activity of these organisms” Prof Groom 
states that a combination of sanitation and antiseptic 
treatment gives the best economic results but his 
paper is confined to the latter and omits a consideia 
tion of insects His remarks on this subject are of 
interest 
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The South-Eastern Union of Scientific Societies 

Congress at Brighton 

r pHE thirty fouitb annual congress of the South but his skull was somewhat wider and his face shorter 
Eastern Union of Scientific Societies was held at than the Moulscombe man In this case a beaker was 

Brighton on June 6-8, Sir Arthur Keith occupying the found, of the kind used in England m the early part 

presidential chair in succession to Sir Martin Conway of the second millennium B o , and with it was a 

In his address Sir Arthur took as his subject “ The barbed flint arrow head under the skull Several 

Pre Roman Inhabitants of Southern England ” His other graves have been found of a similar nature 
endeavour was to trace the people of southern Sir Arthur then referred to the ancient flint mines 
England from the coming of the Beaker folk about of Blackpateh and the barrows nearby, whence the 

the beginning of the second millennium b t to the skeletons proved to be the same folk as the Brighton 

time of the arrival of the Romans The remains of people One proved to have had a remarkable head 
the Beaker folk that have been found with the aid of It was not the typical Beaker head, for it was both 
the pick and shovel have possibly traced that race long and wide, being 196 mm by 156 mm , and it 
up to about a thousand years b c , and going backward has been thought that it represented a cross between 
fiom Roman times, the folk that Sir Arthur called long headed and round headed stocks The graves 
the 1 pit diggers ’ have possibly been traced bark to were destitute of gravo furniture and tho men were 
BOO } ears b i Between those two dates there is a probably the minors who dug the flint mines close at 
wide interval of which we seem to have no records, hand A crouched burial of a man with all tho char 
and it is this interval that archaeologists are en actors of the Beaker breed was taken from a barrow 
deav during to fill m Southern Englishmen of pre on the heights above St Catherine's Point in the Isle 
Roman times have been disinterred from time to of Wight On the Downs at Nunwoll, 12 miles to 
time from the Downs of chalk, which show that they the north, a skeleton was found in 1881, and the 
all had certain well defined common cranial char contents of this grave are preserved m the Cam 

acteristics, and they all have affinity to the Beaker brooke Museum With it was buried a lugged pot 

folk who began to invade England from central and like vase, which was thought by Mr Crawford to have 
north western Euiope some 2000 years before the been fabricated in tho upper valley of the Rhine, 
Christian era possibly towards the end of neolithic times The trail 

brom the remains that have been found at Black of tho Beaker men lias been traced through Belgium 
patch, near Worthing, it is possible to infei what was into England and along the Kentish Downs, and in 
the modo of life of these folk Those early Downsrnen all cases the resemblance is great Sir Arthur raised 
grew their com and ground it They domesticated the question as to whether tne Beaker folk practised 
certain cattle, such as the ox, the sheep, and the pig, i hild sacrifice It may be that by coincidence a child 
and were no longer purely hunters They hail looms died at the same time aa the adult with which it was 
The red deer they hunted and used the antlers as buried, but in quite a number of cases a child was 
effective mining tools They fabricated flint imple buried with the adult, and this lias been found to have 
ments of the same patterns as those from the neigh been the case at Brighton, on Dunstable Down, in 
bounng mines of Cissbury Belgium, and at Worbarrow Did the Beaker people 

Speaking of the finds of Beakor folk in the neigh sacrifice children to give youth to their dead, or was 
bourhood of Biighton, Sir Arthur first of all refeired an adult sacrificed to guard the child in the realms to 
to the skeleton of a woman who had been laid to rest which it had gone ? The Boaker blood appears to 
m a grave that was cut into when a trench was made have been swamped as time went on by that of the 
foi carrying a cable to a golfing clubhouse on the ancient natives of England 

east of Brighton The body was laid on its side with Mr Hadrian Allcroft, in addressing the Archteo 

the limbs folded on the body There was also here logical Section, asked the question as to what was 

the ci oik hod skeleton of a child somo two months old the earliest church, and adduced evidence to show 
The oval pit in winch they had been laid had been that a church was at first an open air enclosure, and 
compli tt d by covering it with a layei of flint cobbles was not a building at all It was really a burial 
Unfoitunatoly there was no grave furniture, no coin, place, and a walled in church was later than the 
shard, metal, or ornament to show the date at which buna! ground in which it stood The Scotish Chris 

the woman and child “ ceased to breathe tho fresh tianity from Ireland was introduced after the with 

air of the South Downs ’ Although her skull was of drawal of the Romans, and for many centuries looked 
the long type, there were certain features that showed with disfavour upon any church building of any kind 
affinity to tlie Beaker type, a type that is known by The circular place of burial would enclose a few 
its flat vertical occiput, its strong face with rugged beehive huts for the monks, but no reference can be 
features the eyebrows being usually very prominent found that in the earliest days there was any place 
and the forehead receding The type is still frequently for united worship A Christian must be buried 
seen in England, and it was stated that men of the before the enclosure could become consecrated ground, 
type are often leaders in communities, Darwin himself and if Nature failed to provide this, the early Chris 
reproducing its features tians obtained a voluntary sacrifice of a human life 

Theie appear to be two circumstances which give In the case of the founding of the monastery at Iona 
a clue to the identification of the Beaker people, the St Oran volunteered to go to heaven, and was buried 
crouched position in which they are buried, and the on the spot selected for the monastery 
covering of the grave with flint nodules Another The excavations at Blackpateh, near Worthing, 
bunal was uncovered in north Brighton in which a made by Mr J H Pull and Mr C E Sainsbury, 
woman was buried m a similar position, and although were described by the former The position of this 
she was long headed there were traces of Beaker prehistono site is on the borders of an old road 
ancestry She is known as the Maycroft skeleton running along a spur of the Downs 2J miles west of 
Another crouched bunal was laid bare at Moulscombe Findon, at between 300 and 400 feet, O D Here 
pit, to the north of Bnghton, where a male counter- was found a mine field oontauung a closely grouped 
part of the Beaker woman was found Another bunal senes of pits sunk through the chalk until a seam of 
was discovered when the Ditchling Road was extended good flaking flint was reached in the zone of Ad\no- 
to the north, when a male skeleton was disinterred, comax quodratu* Many of the shafts were cleared 
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and low horizontal galleries were found at their base 
radiating therefrom Close at hand were open air 
hearths, sunken hut floors and a senes of round 
barrows, and these barrows have yielded valuable 
evidence of the Beaker men who excavated the 
flint 

Following the address by Mr A D Cotton, of Kew 
Gardens, on “ The Importance of the Study of 
Systematic Botany ”, a paper was read by Dr Geo 
Morgan on wood nodules on trees, m winch he made 
a clear distinction between spheroblasts, or hard 
knobs of woo<l existing independently of the mmde 
wood of a tree, and bune or irregular exeresoences 
from the layers of the wood Sphteroblasts or woody 
tumours appoar to bo in tho vegetable kingdom a 
parallel to the tumours in the animal kingdom known 
as dermoids 

Dr G P Bidder took “ Death ” as tho subject of 
lus presidential address to the Zoological Seition 
He held that death was biologically a now thing 
relatively, and that senescence and natural death 
were not necessary attributes of life There is no 
suoh quality of protoplasm as inherent or intrinsic 
senescence That part of a living body that is not 
converted into protected spores, gemmules, or eggs is 
the body that undergoes the process of natural death 
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There is reason to believe that the female plaice and 
certain anemones do not die, except by accident 
The distribution of certain Sussex birds and insects 
was dealt with by Mr A I Griffiths Mr Reginald 
Smith gave a public lecture on “ Early British Art ”, 
and showed that before the Romans came over the 
Britons had achieved a decorative art of tho highest 
order It had its origin in classical art, chiefly of the 
Greeks of the age of Pericles, moulded b\ Roman 
influence later Hie artistic but warlike ( cits had 
made a Gieck settlement on tho Rhine about 440 b c , 
and os at this time this countiy was called Butain it 
was poifectly corns t to speak of Celtic ait in relation 
to Bntisli discoc cries tound about that period 

In tho Geological Section, Mr Homy Dewe> gave 
an address on ‘ Tho Denudation of the Weald ” and 
Mi Ealward \ Mai tin road a paper on ‘ TheBiightou 
Pleistocene Cliff Eormatiun ” Tho picsidential ad 
dress to the Regional Sun oj Section u as read on behalf 
of Prof H J Flouie and dealt with vuuous aspects 
of regional work and this was followed bv a paper 
by Mr David Edwaids, the Brighton buntyor on 
“ Town and Regional Planning ” 

The Congress included a reception by the Mayoi, 
Alderman H J Galliers and a numlier of ex< ursions 
were made to places of interest in the countv 


The Strangeways Research Laboratory, Cambridge 


THE ti ua tees of tho Strangeways Rosoarch Labors 
tory, Cambridge (Sir Humphry Rolleston, Prof 
H R Dean, Prof Malcolm Donaldson, and Sir Charles 
J Martin), have issued an attractive little pamphlet 
setting out briefly the history of this remarkable 
institution Beginning in 1907 in a small house as a 
research hospital with three beds for the study of 
rheumatoid arthritis, it has gradually developed into 
a research institute devoted entirely to the study of 
tissue culture both in its general biological and its 
more strictly medical aspects Though still small and 
not too well endowed financially, it has now taken a 
leading place among the research laboratories This 
remarkable achievement has been brought about 
through the lovable personality, the selfless devotion, 
and the patient, persistent, careful work of the late 
Dr T S P Strangeways, who died two years ago 
Neither academic distinctions nor scientific honours 
came his way, but no scientific man could wish for a 
finer reward than to have his name associated with 
an institution such as this laboratory 

Although radium is being used more and more 
extensively m the treatment of canoer, its use is still 
almost entirely empirical, for until recently little was 
known of its mode of action on either the normal or 
the malignant oell This was one of the problems 
which had engaged the attention of Dr Strangeways 
during the last few years of his life, and by applying 
radium to cells cultivated in vitro and following the 
subsequent effeots under the microscope in the living 
cell, he and his pupils have succeeded in obtaining 


mfoimation which has thrown a new light on this 
obscure problem, and has revealed the inad equal v ot 
some of the a prion conceptions current among 
clinical radiologists 

The beautiful kinematograph films of Di ( anti 
which many of oui l coders may have seen and admired 
were made in collaboration with the btnmgewajs 
laboratory This and other work is being continued 
and it comes rather as a shock to find fiom the 
trustees’ report that up to the present neithei tho 
director noi any research worker has received paj - 
ment fiorn the funds of tho institution 1 I his gift 
of seiviee has in most cases been rendered possible 
only by the aid of fellowships or research grants fiom 
other sources The tenure of benefactions of this 
kind is, however, limited to a few years, and if the 
excellent work which is being carried out at the 
Strangeways Research Laboratory is to continue and 
the foundation remain m its present form — a monu 
ment to the unselfish enthusiasm ot its originates — 
its income must be increased sufficiently to enable it 
to provide salaries for a small permanent staff ” 

The staff consists of five research workers, with 
Miss Honor Fell as chief of tho laboratory This 
year a oourse of instruction in the technique of tissue 
culture will be given at the laboratory on July 9-Aug 
10 Since only a limited number of applicants can 
be received, notification from those wishing to take 
the course should be sent not later than June 30 to 
Dr H B Fell, Strangeways Research Laboratory, 
Cambridge 


Sugar Beet in England 


r PHE progress of the sugar beet industry m England 
-*■ has been followed with the closest attention 
unoe 1924, but the interest naturally inoreasee with the 
approach of the end of the term of years during which 
the Government subsidy is in operation The ques 
tion which confronts the English farmer is not whether 
the crop can be grown in England, but whether it 
oan be grown profitably when faced with the com 
petition of the open market. Experiment* of various 
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kinds have been earned out in different paits of Eng 
land to make a thorough investigation as to the best 
methods of cultivation, manuring, and harvesting, and 
at the same time the continental procedure has been 
closely studied in order to make the best possible use 
of their longer expenence It seems generally clear 
that profits can be made at the present time (about 
£0 per acre being quoted as an average from one area 
for last year), but the closest co operation must be 
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built up between the growers ftnd the fac tones, and 
costs still further decreased, before the industry can 
safely be regarded as self supporting Improvements 
made by the farmer will lie of little avail if the crop is 
not markoted economically 

A comprehensive review of the situation is given in 
the ‘ Report of the Second Sugar Beet Conference”, 
held at Harper Adams ( ollego, and also in an article 
bv E C Pretvman in the Journal of the Royal Agrt 
cultural Society, vol 89 It soerns generally agreed 
that beet can be grown on a number of soils, but that 
the best crops are obtained on a deep soil there must 
be no deficienc\ of lime Seed should be sown plenti 
fully on a <arefull\ prepared Heed bed m late Apul or 
enilv May, a dressing of dung if possible hating been 
gnen to the preceding crop or in the piovious 
autumn, though artificials ran usually bo applied with 
ud\ antage instead Early singling is of the gieatcst 
importance, the distance between the plants not ex 
ceeding ten inches the spacing between the rows 
should be the smallest possible to allow of thorough 
cleaning Lifting should take place as soon as the 
i rop is ripe usually fiom mid October to mid No\em 
ber, in order to obtain the maximum sugar content 
In this respect the t, out mental farmer is at an ad 
vantage in that his crop matuies earlier than in 
England 

\» regards har\ esting implements, the ordinary 
lifting plough appears to be as suitable as any 
looseners’ employed on the Continent, and the 
fundamental factor on which economic marketing 
depends seems to be efficient organisation of haivest 
mg operations, rather than on the introduction of 
expensive machmeiy Labour is the cluef item in the 
giowi r s costs Generally speaking this is both moie 
plentiful and cheaper in Utrmany and Bolgium than 
m England, a large propoition of the work being done 
by well organised gangs of labourers which tiayel 


tound the country If the beot is grown ‘ in shift ’, 
that is, in place of the ordinary root crop such as 
mangolds, the farmer in England has probably no 
need to obtain outside labourers, and m this way his 
costs are kept low On the other hand, his acreage 
and therefore his returns are also limited, and if at 
some distance from a factory tiansport introduces 
heavy charges ( o operation alone provides a solu 
tion to these problems 

l’he question of improving the percentage sugar 
content in the beet is as yet imperfectly understood, 
but an increase in tonnage lies more in the farmers 
hands and is ceitain to bung m a larger return 
KctuniH can also be appreciably increased by an 
intelligent use of by' products , m fact the financial 
success of the beet crop may depend on it The tops 
as well as the wet or dry pulp available at a low puce 
fioin tho factory, arc valuable as cattlo food, and the 
continental farmers invariably make full use of them 
feu this purposo Reduction in factory costs is all 
lmpoitant for the success of the industry Heavy 
expense is inclined owing to the factories lying idle 
except during a few months in the autumn and 
wintei, and if the extraction process could be con 
tinned throughout the year an appreciable reduction 
in costs could bo made A new system is now on trial 
at tho Eynsham factory yvith the yiow of achieying 
this by means of subjecting the beet to a drying pro 
cess It is claimed that the dried slices or cossettos ’ 
can be stored without undergoing deterioration or 
loss in sugar content but the method has still to be 
noved before any far reaching claims cun be made 
or it 

Tho future of the industry in England oannot yot 
be predicted, but there seems no icason why it should 
not pro\e successful if every effoit is made to reduoe 
costs to a minimum, and to sociue tho closest co 
operation between the groyyer and the fac tory 


Jubilee of the Hellenic Society 


O N Juno 21 the Society for the Promotion of 
Hellenic Studies will celebrate the fiftieth 
anniversary of its foundation On the afternoon of 
that day a commemorative meeting will be held in 
the Stationers Hall Ave Maun Lane, at 3 p m The 
chair will he taken by Mr Arthur Hamilton Smith 
president of the Society, who will deliver his presiden 
tial address Prof Gilbert Murray has promised to 
speak, and addresses and greetings from fuendly and 
allied bodies will be presented In the evening of the 
same day a festival dinner will take place at the 
Criterion Restauiant at which Mr A Hamilton 
Smith will preside The guest of the evening will be 
Loid D’Abemon who wifi propose “The Prosperity 
of the Society ”, a toast in which he will be supported 
by Sir James Frazer The reply has appropriately 
been entrusted to Mr George Macmillan, honorary 
secretary of the Society from 1879 to 1919, and now 
honorary tieasurer, to whom the Society has been 
deeply indebted throughout its history for his unceas 
ing activity on itH behalf 

When the Hellenic Society, as it is familiarly, if 
incorrectly, called, was founded in 1879, the extent 
and character of the influence it was to exert m 
humanistic studies could scarcely have been foreseen 
Not only was the trend of the political situation at 
that time obscure , it was also necessary that those 
who controlled the Society should be at some pains to 
define its activities m order to remove an impression 
from the mind of the public to whom it hoped to 
appeal, that its aims were not exclusively literary 
Accession to its numbers was rapid and influential 
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At the second annual meeting the council was able 
to announce a membership of nearly four hundred, 
while the lust page of the original candidates’ book 
leads like a scholars’ roll call with such names as 
Canon feeddon, Dr Donaldson, J R Green J E C 
VVelldon Rov J A Magrath, and Robinson Ellis, 
to name a few only In regard to the scope of its 
activities, there is no side of the life and art of ancient 
Greece on which it has not touched but above all it 
has earned the undying gratitude of tho scholar and 
historian by the way in which, both as a body and 
through its individual members, it has fostered 
research m the prehistory of the Eastern Mediter 
ranoan 

Within the years of the life of the Society, Sir 
Arthur Evans, always one of its most prominent 
members, has revealed an entire civilisation second to 
none in importance in the history of human culture 
More directly, perhaps, is gratitude due for the active 
interest taken by the Society in the foundation of the 
British School of Archaeology in Athens, the practice 
ground of a distinguished line of British archaeologists 
and scholars The foundation of such a school was 
the subject of discussion in the council from the early 
days of the Society This bore fruit in the opening 
of the School m 1880 Fittingly enough one of the 
two memorial volumes to be issued in connexion 
with the anniversary deals with the excavation of 
the sanctuary of Artemis Orthia at Sparta earned out 
by the School, and is edited by Prof R M Dawkins, a 
former director The second volume, by Mr George 
Maorrullaa, is a history of the Society 
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University and Educational Intelligence 

Cambridge — The Ministry of Apiculture anil 
Fisheries has informed the secretary of the School of 
Agriculture that a grant not exceeding £3000 has been 
sanctioned by the Empire Marketing Boaid for the 
provision of buildings to investigate the use of B C Cl 
v aocine in the protection of calv es against tuberculosis 
Dr Marshall has been reappointed reader in agn 
cultural physiology 

Mi h P Ramsey, King’s College has been re 
appointed University lecturer in mathematus 

The electors to the Isaac Now ton Studentships give 
notice that an election to a studentship will be held 
early m the Michaelmas Term 1929 Theso student 
ships are for the fuitheiame of advanced study and 
research in astronomy 

Edinburgh — Sir Alfied Ewing, who is letmng 
from tho principalship of the Iruversitv, and Lady 
Fwing have received wann testimony of the esteem 
in which they are held in Edinbuigh On June 11 a 
portrait of Sir Alfred was presented to the I mversitv 
and a lephea to Lady Ewing at a Inigo gatheung of 
subscribers in the I p|>ei Library Hall Ihe presents 
t ions were made by the Lord Provost, and Su Tohn 
(iiimour, Lord Rector of tho Lnivorsity, accepted one 
of the portraits on behalf of the University The 
portraits, by Mr Hem v I intott R S A represent 
Mr Alfred in his robes as Vice t hanccllor On June 1 4 
at a great gathering in the M'Fwan Hall gilts from 
the students were presented to Sir Alfied and Lady 
Ewing who, on leaving the hall, were accorded a 
great demonstiation and were diawn m a decorated 
carnage by way of Princes Stieet to their house in 
Moray Place On June IS the members of Senatus 
enteitained Sir Alfred at dinner in the Senate Hall 
Lady Ewing lias also received a gift from tho wives 
of the memnem of the staff of the l mversitv 

lha resignations are announced of Di R Stewait 
MacDougall, reader in agncultiual zoology, who has 
been responsible for tho teaching in agne ultural and 
forest entomology since 1906, and of Dr John 
Stephenson, lecturer in zoology (invertebrates) since 
1020 and formerly professor of zoology and puneipal 
of Government ( ollege, Lahore 

Manchester — The Council has accepted a gift of 
£1600 from Messrs Benger’s Food, Ltd Tlusainount, 
togethei with a previous gift of £600 from tho same 
source, is to be devoted to the furnishing and equip 
ment of tho new laboratones for pharmacological and 
pharmaceutical oheinistrv, which will beai tho name 
of the “ Bengal Laboratories ” 

The Grisedale scholarships for biological resoaich 
previously of £100 each, will in future be combined 
in one annual scholarship of £200 In the present 
year two scholarships of £200 will be offered, and 
application must be made to the Registrar not later 
than June 22 

Dr Lewis F Richardson, who is in charge of the 
Physics Department, Westminstei Trainmg College 
London, has been appointed Jfnncipal of Paisley 
Teohmcal College 

The Royal Commission for the Exhibition of 1861 
has made the following appointments to the five 
Senior Studentslups offored for award in 1929 — On 
the recommendation of the Umv ersitv of Cambridge 
Mr F P Bowden (Tasmania), for research in physical 
chemistry , Mr C S Hanes (Toronto), for research 
in plant physiology , Mr M L E Oliphant (Adelaide), 
for research m experimental physics, Mr B Woolf 
(Cambridge), for research in biochemistry, all at the 
University of Cambridge On the recommendation 
of the Imperial College of Science and Technology i 
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Dr Yv h Whittaid (London and Cambridge) for 
resoaich in geology and zoology at the Imperial 
College of Science and Tec hnology 

The National C ongress of Parents and Teachers in 
the United States, which had in 1928 a membership 
of 1 279 000, is engaged m a strenuous campaign for 
pioinotmg child welfare thiough the stimulation of 
parental interest and sense of losponsibihty In the 
December issue of School Life an account is given of 
one of its activities known as the summer round up 
of the children’, the essential featuies of which aie 
(1) A physical examination on or before May 1 of all 
children who will lie due to enter school for the first 
time in the following autumn , (2) the application 
dining tho summer of appropriate treatment for re 
mediahle defc i ts and (3) a second inspection in the 
autumn to asieitam the extent to which the defects 
have been coi looted The aim of « on iso is to ensuro 
foi as many children as possible a fair stait on their 
school career Begun in 1926, this enti i prise has been 
successful whilst maintaining the closest lelation anil 
most helpful co opeiation with the tegular health 
agencies in securing the personal activity of the 
parents Clearly the parents thus early aroused to 
the need of preventive and corrective measures are 
likely to continue to take an intelligent interest in 
such matters — and this view has been abundantly 
confirmed An investigation made aftei the first bf 
these round ups mdii ated that less than 3 j>er cent 
of th< < hildrcn examined wc te not in need of lemedial 
treatment The campaign has the suppmt and co 
operation of the l nited Mates Bureau of Education 
tho \inei lean Medical Assoc iation,and cither inqiortant 
bodies and numerous doctors dentists, and nurses 
give then servic < s fi eel y in the examinations 

Thf Report on the work of tho Depaitment of 
Petioleuin Tec hnology of the Su John Cass I cehnical 
Institute for the session 1928-29 has just been issued 
While diffeung but little from that of tho previous 
session, in so far as the schedule of woik and orgamsa 
tion is concerned it is clear that steady progress is 
being maintained and that the particulai body of 
men foi whom the courses aie specially designed 
namely those engages! in cleneal and adimmstiative 
branches of the industrj, is deriving a consuleiable 
benefit therefrom The necessity for co iqierution 
betwee n industry and educational nuthonties has been 
sufficiently voiced evei since the Y\ar, m a recently 
published Board of Trade report, this policy is re-- 
emphasised and each great mdu«ti v is enjoined to 
‘ mako its own educational needs the subject of 
thoiough and systematic examination ’ While the 
oil industry as a whole can coitamly he acquitted of 
any' charge of neglect cm this score the Su John ( asH 
Institute has gone more than half wav m giving 
practical expression of the desire of the academic 
world to do its shate Theie can be no possible excuse 
for any non technically trained man m the industry 
who desires to widen his knowledge and thus to better 
himself if he does not take full advantage of such 
instruction as is hero piovided The chief subjects 
covered during the session wc te general technology of 
petroleum, chemical and physical properties methods 
of examination of oils and the apple ations of en 
gineenng It is satisfactory to note that two most 
important subjects were included in tho woik of this 
session ‘Developments in Lubi leation " and “Geo 
physical Methods as applied to Oil finding ” This 
in itself is sufficient testimony to the thoroughly 
modern character of the curru ulum and, incidentally, 
significant of tho value attachirg to the policy adopted 
bv the Governors for the past eight years, that of 
keeping in close touch with prominent men m the 
industry in its several specialised branches 
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Calendar of Patent Records 

June 23, 1789 — General Henry Seymour Conway, 
nephew of Sir Robert Walpole, and Secretary of State 
from 1765 until 1768, was granted a patent on June 23, 
1789, for utilising the waste heat from coke ovens 
and conveying it through pipes “ for the working of 
steam engines the baking of bread, meat, or other 
food, the calcining and fusing of ores and metals, the 
making of brass and steel, as also for the purpose of 
waraung rooms, staircases, large buildings, and for 
heating water ’ 

June 34, 1738 — The patent granted to Lewis Paul 
on June 24 1738, includes the earliest example of 
cotton spinning by roller drawing, the specification 
describing a process in which the prepared sliver having 
been passed through one set of rollers, “ a succession 
of other rowlers, cillmders, or cones, moving proper 
tionatoly fastor than the first, draw the sliver into 
any degree of fineness which may be required” 
There is, however, very little evidence to show that 
this part of the invention was ever put into practical 
ojieration, and the mam credit for the introduction 
of roller spinning must he given to Sir Richard 
Arkwright 

June 34, 1856 — The system of interlocking railway 
points and signals was the mvention of John Saxby, 
of the L B & S C R and was patented by him 
on June 24, 1866 The advantages of the new system 
were at once recognised and it was generally adopted 
Works were started by Saxby first at Haywards Heath 
and then m London, and branch factories were opened 
m Brussels and Pans 

June 35, 1761 — An early attempt at the manufac 
ture of the parts of watches by machinery was made 
by George faandorson watchmaker, of Exeter, who 
was granted a patent for his mvention on June 26, 
1761 On the same date, June 26, a y oar later, a 
second patent was sealed to Sanderson for a “ lunar 
and calendar watch key ”, m which a calendar mochan 
ism in the key was caused to advanco one day by the 
act of winding the watch According to Bntten, koys 
on this plan were made by Etienne Tavernier of Paris 
at the end of the eighteenth century 

June 36, 1799 — The first self acting carding 
machine for making wire cards for preparing wool 
and cotton was patented by Amos Whittmore and 
Clement Sharp of London on June 26, 1799 The 
machine bent and out the wires, pricked holes in the 
leathor, and inserted the teeth into the holes by one 
operation, but the cards produced by it were too 
coarse to supersede the hand made cards m Great 
Britain, where the art had been brought to great 
perfection The inventors therefore took their 
machine to America, where it proved very successful 
owing to the lack there of efficient card makers 
Afterwards, the patent was acquired by the American, 
J C Dyer, who so greatly improved the machine 
that he was able to reintroduce it into Great Britain 
and to establish a considerable trade His improved 
machine was patented in 1811 

June 37, 1838 — The successful production of seam 
less brass and copper tubing is due to Charles Green, 
of Birmingham, whose patent for the process was 

f ranted on June 27, 1838 The invention, similar to 
ohn Wilkinson’s earlier process for making lead tubes, 
oonsisted in drawing a thick tubular ingot, the internal 
diameter of which was approximately the same as 
that required for the finished tube, until it bad been 
reduced to the requisite thickness The inventor 
proposed to use on his drawbench four rollers arranged 
at right angles, the periphery of each being hollowed 
out so that when brought together a oomplete circle 
was formed 
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Societies and Academies. 

Edinburgh 

Royal Society, June 3 — W C MTntosh On 
abnormal teeth in some mammals, especially in the 
rabbit In the Primates the chief irregularities are 
the development of extra molars, the narrowing of 
the tip of the lower jaw so that the incisors and 
canines are crushed from their normal positions, 
asymmetry of the muzzle, gaps between the teeth, 
and bulging of the rows of grinders internally or 
externally In the Carnivora, gaps between the in 
cisors m the maxilla and mandible, displacement 
and duplication of oanines and duplication of in 
cisors are found I11 forms suffering from peridentitis 
salivary calculi occasionally occur Displacement of 
a canuie may be accompanied by an aperture m the 
hard palate mto which the tooth fits About twenty 
Rodents other than rabbits have been found with 
abnormal teeth, amongst which striking cases exist 111 
the heaver, hare, and the brown rat, the right man 
dibular incisor m the former making more than a 
circle and penetrating the soft parts In the teeth 
of the sperm whale the dentine and cement may be 
diseased and abraded The folding of the root of 
the small tusk of the female dugong is noteworthy 
In the Ungulates and marsupials numerous abnor 
mahties prosent themselves Special attention was 
devoted to the rabbit, abnormal teeth m which 
wore described in about 100 cases and grouped tern 
poranly mto (1) those with the upper incisors more 
or less symmetrically curved outward , (2) upper 

incisors deflected to one side (3) upper incisors 
curved into the mouth The old view of such dental 
abnormalities being due to external injury must bo 
abandoned, since m every group congenital causes or 
diseases were usually at the root of the abnormalities 
— Iin Sandeman Bands m hydrogen related to 
the Fulcher system The 3 a S — system of 
Richardson anti Das is extended, the band previously 
given as the null band (0, 0)now being taken as (2, 0), 
while two additional vibrational levels are added 
on the infra red side — J A V Butler and W O 
Kermack The action of salts of polynuclear bases on 
colloidal suspensions and on the electro capillary 
curve In small concentrations, salts of 6 6 benz 4 
carboline and its derivatives effect precipitation of 
oolloidal gum benzoin and other negatively charged 
lyophobic colloids, but when higher concentrations 
are used no precipitation occurs and the colloidal par 
tides acquire a positive charge Experiments on the 
precipitation of colloidal gum benzoin by mixtures of 
benz-carbolme and gelatin indicate that the presence 
of the gelatin tends to decrease the adsorption of the 
benz carboline Benz oar holme sols, present in low 

concentration (JVf/20,000), exercise a marked effect on 
the electro capillary curve of mercury, the depression 
being maximum on the positive side of the maximum 
of the primary, that is when the mercury is positively 
charged relative to the solution The results indicate 
that benz-oarbohne 10ns undergo marked adsorption 
even on a positively oharged surface— Sir Thomas 
Muir The theory of skew determinants and pfaffians 
from 1891 to 1910 

Dublin 

Royal Irish Academy, June 10— R Lloyd Praeger 
Report from the Fauna and Flora Committee on re 
cent additions to the knowledge of the fauna and 
flora of Ireland The report deals with recent pro 
gress in our knowledge of a large number of Irish 
animal -and plant groups, and where a previous com 
prehemdve report nas been published, it gives a de 
tailed aooount of all additions — R, Lloyd Praeger 
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.Semperviva of the Canary Islands area with H[iecial 
reference to hybrids The paper was mainly the re 
suits of four months’ work in the ( anarv Islands in 
J927, and dealt especially with the occurrence of 
numerous hybrids among the species of Sempervuum 
which form so marked a feature of the vegetation of 
that region — J Kaye Charlesworth The glacial 
retreat in Iar Connaught Iho glaciers ot the ice 
centre of Iar Connaught overrode the western pait of 
the Central Plain of Ii eland, and on their retreat de 
posited the marginal accumulations about Lough 
Comb and Lough Mask On tho inner side of these 
moraines there Iioh a wide zone devoid of moraines 
This zone is followed by tho cential aiea of the sub 
montane and < ircpie moraines of the local glaciation 
of Iar f onnaught They probably denote a new 
advance of the ice J J Drumm, R J P Carolan, 
and Hugh Ryan The < (institution of iso cateclun 
tetramethyl ethei Iso eatochm tetramethyl other 
was prepared from chloio catechin tetramethyl ethei 
by indirect hydrolysis It consisted of colourless 
crystals melting at 121° I22°C' whereas catechintetra 
methyl ethei melts at 14(1° 147°C Tho preparation of 
iso catechin tetramethyl ethyl ethei and of iso 
eatochm tetiamethyl methyl ether are also described 
Both of these are optically active but differ markedly 
from catechin tetramethyl ethyl other and catcchin 
tetramethyl methyl ether respectively in optical ac 
tivity and meltmg poult iho laeemic form of iso 
cateclun tetramethyl ether and of iso catechin totra 
methyl methyl ether could not be obtained by the 
reduction of the respective ethoxy and methoxv 
pvrylium colour bases which latter together with 
chloro catechm tetramethyl ethei were fust pioduced 
by Drumm (TW R / 4r/id 38, B /> (1923) p 46) 
The work is in agreement with that of hreudenbeig 
< Annalen A Chemie, 1926 440, 87) who has shown 
that in the preparation of the chloro catechin tetra 
methyl ether of Druinm (loc cit ) a pinacolme trans 
formation takes place involving a wandering of the 
veratryl group with consequent formation of an 
ap diphenyl propane derivative , catechin itself being 
an 07 diphenyl propano derivative — -J J Drumm, 
Sheda M Maguire and Hugh Ryan 3 4 Dimethoxy 
benzyl 3 5 dimethoxycoumaianone The previous 
work of Drumm, MacMahon and Ryan (Proc R I 
Acad , 36 B (1924), p 154) had shown that the roduc 
tion of veratrylidene 3 5 dimoth voxycouxnaranone by 
means of hydrogen in presence of platinum black gave 
rise to a dihydro compound, tn the formation of which 
latter compound it was assumed the veratrylidene 
double bond was reduced, leaving the carbonyl group 
untouched It is now shown that m the above re 
duction the carbonyl group is unaffected, for on treat 
ment with phenyl magnesium bromide, a colourless 
crystalline carbinol is obtained, melting at 82° 83° C 
This carbinol on bromination in the ordinary way 
yields a monobromo derivative melting at 1 15° 0 

Paris 

Academy of Sciences, May 13 —Guido Ascoli Tho 
approximate representation of filiations — J Delsarte 
The Fredholm transformations rendering invariant 
a quadratic functional — Coulomb A formula of 
quantio algebra — Fahir Emir A new determination 
of the thickness of a film of oleic acid m the state of 
saturation on water and of the saturation pressure 
of this film The experimental results given agree 
well with those of Marcelm as regards the thickness 
of the saturated film, but the figures for the saturation 
pressure are definitely lower The causes of the 
difference are discussed The film has the same 
thickness on distilled water and on weak (N/20) 
hydrochloric acid — Pierre Auger The theory of the 
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photoelectric (fleet The formula recently deduced 
by A iSommeifeld gives a distribution formula 111 
good agreement with experunent — Mme and M 
Lemarchands I he constant of eqmlibi nun m double 
decompositions in aqueous solution A study of 
the reversible icaction BabOj 1 2Hf I -TT a h0 4 +BaCl, 
Fioin the equilibrium constants at 18 u t' and 100" C 
and tho application ot the van t floft equation, a 
figure foi the heat of reaction is found which agrees 
within the limits of experimental eiror with the direct 
thermochcinical determination H Colin and A 
Chaudun Tin concentration of the sugar and 
velocity of hydiolvsis in in id solution - Mile Suzanne 
Veil T lie ferromagnetic propcities of the ferntes — 
Ch Bedel Some conditions ot solubility of silicon 
111 hydrofluoric acid Hvdiofluonc acid in the 
piesein eof oxidising ng( nts (potassium ptimanganatc 
chromic acid lornc cliloude hvdiogen p(roxide) dis 
solves silicon icadilv 1 he nature of the metal forming 
tho containing vissel also exerts an influence on tho 
rate of solubility Swigel Posternak and Theodore 
Posternak The e oiifigiiiation of inactive mosite — 
Georges Mignonac and Odd W Rambeck The action 
of cyanogen chloride, bromide and iodide on the 
sodium compound of ethyl malonate lln syntheses 
of othano tetiacarboxylic acid and t thylene totra 
carboxylic and The c \ Imogen halides do not react 
similarly Socheun ethyl malonate in ether solution 
gives mainly ethvlmaloiiic ether with cyanogen 
chloride leplacement of the latter by cyanogen 
bromide gives a mixtmo ot the c thyl ethei s of ot.liy lone 
totracarboxylic acid and ethane totiacai boxy lie acid 
The latter substanc e is the sole pioduct when cyanogen 
iodide is used Mme Ramart-Lucas and F Salmon- 
Legagneur The comparative stability of isomers 
from their absorption spectra (Dehydration of glvcolH 
isomerisation of c thylene oxides ) — L Royer The 
corrosion of a crystal of dolomite by an active isotropic 
liquid A oompaiisoii of the corrosion figures of dolo 
mite produced by active and by inactive 01 game acids 
shows that tho result is affected by both the optical 
symmetry of the c rystal and by that of the acid Jean 
Cbevner The daily v anation of t he elec ti ical potential 
of tho air and of electrical loss during the month of 
.September 1928 at the Observatory of Ksaia (Lihati) 

- Paul Becquerel Tho latont life of )>ollon grains in 
a vacuum at -271° ( Pollen grains (Antirrhinum 
Sicoltatm) after drying over caustic baryta were 
placed in a tube from which the air was removed as 
completely as possible with a Langmuir condensation 
pump and then sealed up The tubes were placed 
in liquid helium (tempeiature -260 to -271 7C ) 
for seven hours and kept for five months The 
germinating power remained unaltered by this treat 
ment, although similar grams preserves l in dry ttlr 
for seven months lost their germinating powor — 
Raymond- Hamet Pharmacological applications of 
tho techmquo of the kidnev transported to the nee k — 
Rend Fabre and Henri Simonnet The physical and 
biological study of the dextrorotatory sterol isolated 
from beer yeast The slight curative effect (anti 
raohitic) observed with irradiated zymosterol is 
regarded as probably due to traces of ergosterol left 
Lin the product in spite of careful purification — • 
Edouard Chatton and Mme M Chatton The con 
I ditions ot conjugation of Glaucoma ncmtilUins in 
lethobactonal cultures The direct and specific action 
of certain zygogen agents — H Pdnau and G Tanret 
A dextrorotatory sterol of yeast, zymosterol Details 
of the method of preparation fiom yeast, purification, 
analysis, physical and chemical properties The 
alcohol is not simply isomeric with ergosterol as it 
contains two hydroxyl groups and has tho formula 
C, j H 40 (OH) 4 — H Jacotot The preparation of a 
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hyperactive serum against cattle pest — V Zernoff 
An attempt at serotherapy m Qalltna melonella The 
injection of the blood of vaccinated larvae produces a 
curative effect, and this curative property of the blood 
of vaccinated larvae may be preserved for several 
days m vitro 

Rome 

Royal National Academy of the Lincet, Mar 3 — 
G Fublnl The canonical pencil — G Armelllnl The 
horizontal diameter of the sun in 1927 and 1928 
Measurements of the horizontal diameter of the sun 
during its passage of the meridian, made at the 
Campidoglio Observatory by various observers, give 
tho following mean values for the past few years 
1924, 10' 1 03', 1926, 16' 0 63', 1926, 16' 1 02', 
1927, 10' 1 64' , 1928, 10' 1 58' —A Comeisatti 
Galois’ curves (2) — G Scorza- Dragon! Integrals of 
the equation, y' -f{x, y) — G Krall Local limitations 
of dynamic effort — A Wundheiler A generalised 
displacement in Riemaimian spaces In a paper 
published last year, Gerhard Thomsen described 
applications of a new notion of parallelism m Rie 
mannian spaces, termed the lerrni parallelism The 
latter is defined by certain properties, which lead to 
a formula workod out by Thomsen in the particular 
case when tho displaced vector is orthogonal to the 
curve of transport In the present paper tho general 
formula for this displacement is derived — G Vttali 
l’he centres of curvature of the geodetics of a vanetv 
It is shown that, if P is a point of a variety V n of 
n dimensions, in which the <r, of V n has n + », * = 
(n + l)/2 dimensions, tho centres of curvature m 
P of the oo" 1 geodetics of V H issuing from P are 
situate on a hyper sphere K passing through P of 
the linear space S v of > dimensions lying in a. and 
perpendicular to Vn — F Lamberti Two particular 
dynamic equations of a linked material system - 
Gabrielis Armellini Conti Colorimettic observations 
made during the total eclipse of the sun on June 29, 
1927 A senes of photographs, taken at Ringebu 
(Norway), of a polychrome screen exposed to the sun’s 
light confirm the red coloration of the light apparent 
during the eclipse — L Martinozzi The electrical 
characteristics of meteorites (the hypothesis of an 
electrical ongin of their luminosity) and a limiting 
value for the density of the ions in the upper atmo 
sphere Burgatti (1927) has advanced the view that 
tne luminosity of meteorites may be of electncal 
origin A simple calculation, made on the basis of 
certain assumptions, of the electrical charge necessary 
to a meteorite in order that bombardment of the ions 
present in the zones traversed may render it luminous, 
leads to somewhat high values for this charge and 
hence for the corresponding potential Taking into 
account the fact that the charge should be negative, 
the values found are not easily explained, since, as 
Burgatti pointed out it would be more reasonable to 
expect that meteorites would become positively 
charged by photoelectric action , nothing is, how 
ever, known concerning the distribution of potential 
m the universe The necessary value calculated for 
the number of ions per c c agrees well with the 
number required for Heaviside’s reflecting layer — 
E Amald! and E Segri The theory of the Raman 
effect The mechanism of the Raman effect proposed 
by Smekal and generally accepted would indicate 
that Raman knee corresponding with very intense 
infra red bands should be also very intense Ob 
servations have failed to confirm the existence of any 
such relationship, and it is now shown that the 
experimental results are in complete accord with the 
theories of SchrOdinger and Dirac, and that with 
any Raman line there corresponds, not necessarily 
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an infra red absorption band, but simply the difference 
between two terms , only when, by chance, such two 
terms oombme directly will an infra red line exist — 
L Fernandes Investigations on sulpho salts (8) 
Persulpho salts — G Malquori The system Fe(NO,), 
-KNO, -HNOg -H,0 at 25° — F de Carli The 
double carbonate of oobalt and potassium The 
double salt, CoCO„ K,CO„ 4H t O, may be completely 
dehydrated by heating it at 120° in a current of 
carbon dioxide Measurement of the dissociation 
tension at various temperatures, and application of 
Nemst’s approximate formula, give for the heat 
evolution corresponding with the equation, Co +1JO, 
+C =CoCO,, the value 169 43 or 163 13 Cal , accord 
mg as the heat of formation of CoO is taken as 63 80 
or 67 69 Cal Calorimetric determination gives the 
value 173 31 Cal — A Pieroni Naphthophenoxan 
t hones ap Naphthophenoxan thone cannot be ob 
tamed by the general reactions serving for the 
preparation of tne pp and pa isomerides, possibly 
owmg to the ready elimination of tho carboxyl in the 
a position of the naphthalene nucleus, but is formed 
when a benzoyl p naphthol is heated with aluminium 
chloride for 2 hours at 160° , it orystallises in golden 
yollow needles melting at 173°, and its solution in 
sulphurie acid is yellow and shows an intense green 
fluorescence — T G Levi 13 6 Dithioazme (formo 
thialdine) This, the first member of the thialdine 
series, has not previously been dosenbed It may be 
ob tamed, together with trithioformaldehyde, by 
treating aqueous formaldehyde solution with sulphur 
or, better, ammonium hydrogen sulphide — Giulia 
Martinez Houlandite from Monastir — R Grandon 
Symbiotic micro organisms in the egg of Plena 
broaaicce L 

Vienna 

Academy of Sciences, Feb 28 - A Haas Stefan’s 
law and the theory of light quanta The number of 
light quanta emitted is proportional to the third 
power of the temperature, whilst the average energy 
of the single light quantum is proportional to the 
temperature itself — R Bortsch The determination 
of stresses in discs with arbitrary boundaries — A 
Dadleu and K W F Kohlrauach Studies on the 
Raman effect (1) The Raman spectrum of organic 
substances (fatty acids and their esters) — R Weiss 
and A Kratz A new synthesis of cumarine deriva 
tives (2) 

Mar 7 — A Kailan and A Schachner The velocity 
of esterification of fatty acids with ethylene glycolic 
hydrochloric acid — W J Muller The theory of 
passivity phenomena (6) The influence of covering 
films on the potential of a metal — G Roller, H 
Ruppersberg, and E Strang The condensation of o 
amino benzaldehyde with keto dicar bonic acid esters 
and di keto carbonic acid esters — R Dworzak and K 
Hermann Cychb acetals (2) — W Schmidt The struc 
ture of the wind To obtain the simultaneous wind 
velocities at a senes of adjacent points a new method 
of observation was worked out Light pressure plates 
id great numbers were brought together and photo 
graphed kmematographically The experiment was 
made on an area of 10 x 10 metres — F H61*l The 
alkylisation of tn- and tetra oyano oadnuo acids — 
K Funks and H Wolf Researches on perylene and 
its derivatives (23rd communication) — A Pongratz 
24th communication — A Zinks and W Hirsch 26th 
communication 

Mar 14 — W J MiiUsr and K Konopicky The 
anodic behaviour of aluminium An Inquiry arising 
out of the surface passivity of aluminium — R 
Wegtcheider The photochemical transformation of 
o rutro benzaldehyde — E Spilth and N Polgar The 
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quaternary bases in Berbena vulgaris Besides 
berberin there is also palmatin, latrorrhizm, colum 
bamin, and berberrubm — E Spith and G Pspaionou 
Phenol bases in the bark of Angostura t synthesis 
of galipolin — R Dworzak and J Pierri btudies 
on a bromo and oxy aldehyde — C Doelter Blue 
rock salt — F Hochstetter Contributions to tho 
developmental history of the human brain K 
Fritsch Observations on flower visiting insects in 
Styna, 1909 Helleborua mger had many visitants 
on sunny days m its natural localities, Prunus 
avtum was visited by Macroglossa fuciformis Other 
observations supplementary to Knuth’s work G 
Ortner Measurement of strong polonium prepara 
tions by means of the charge transported by tho 
emitted o particles — F H81zl, Th Meier-Mohar, and 
F Viditz Aik oxomum hoxa cyano cobaltates — K 
Menger (1) A partition theorem for rational and 
irrational dimensional assemblages (2) The nowhere 
dense partial assemblages of Rn (3) Deducing the 
concept of dimension from postulates — E Deussen 
The composition of iron fluoride 
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The New Museum Outlook 

1 1HE museums of Great Britain are bestirring 
- themselves, or, if that be putting it too strongly , 
at any rate many men of action and foresight are 
bestirring themselves concerning the museums 
There is a museum feeling in the air But m the 
midst of the reports and commissions, addresses and 
discussions which express this activity, the plain 
man may be excused if he fails to see that criticisms, 
suggestions and counter suggestions all point to a 
broad but tolerably well defined road by which the 
museums of the British Isles must endeavour to 
make their way The new road is the focus of many 
independent pathsalongwhich progressive museums 
have been feeling their way m recent years, often in 
face of difficulties, and scarcely realising that they 
were taking part in one of the great educational 
movements of the times Though the reports have 
scarcely emphasised the magnitude of the change, 
it means a radical recasting of the museum idea and 
the adoption of a fresh museum outlook 

Here we propose to outline the fundamental 
change in outlook which progress demands and to 
inquire whether recognition of the new objective 
may lead to suggestions for the development and 
control of existing museums 

In their historical origin, museums wero simply 
conservatories, in the basio meaning of tho word, 
houses for the storing and safe keeping of whatever 
was thought to be worth keepmg, and their officers 
were and are kt opera That is still looked upon 
as the primary and fundamental purpose of 
museums, and yet it is only in a few of the largest 
museums that the material is of a value so great or 
nature so irreplaceable that its conservation is of 
first and last importance In the second stage of 
their development, museums condescended to show 
some of their possessions to favoured visitors and 
finally to the public, but they placed the specimens 
just as they were accustomed to store them, m the 
arrangement most convement for reference by ex 
perts It is not so many years since a keeper in one 
of the national museums gave instructions that 
British birds (and that in a British museum) should 
be labelled with their Latin scientific names only 
The attitude, and it was widespread, was that the 
publio might learn if it oould, but it was no purpose 
of the museum to teaoh 

That almost all the natural history collections in 
the museums which possess them are still arranged 
on the systematic lines of the expert taxonomist, is 
a relic of an early development, a convenient group- 
ing for reference, easy for the museum officer 
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to arrange, and capable of infinite expansion 1 systematic collections are needful , and the re- 
Eduoationally, however, it is a passive arrange searcher must have at hand gte&t stores of classified 


ment It permits the visitor, if he is receptive, to j 
gain certain impressions of form and of relation 
ship, but it is not designed to thrust new ideas upon 
him, to compel him to consider and reconsider In 
a general way that is typical of the old museum 
attitude to education , hitherto the museum has 
been an inactive educator, allowing the visitor to 
eip where he would, or go away dry if the nectar 
was not to his taste, but never, by one wile or 
another, compelling him to dnnk of the stimulating 
cocktails it might concoct 

The new outlook which underlies the recent dis 
ouesions regarding the museums of Great Britain, 
and towards whioh a few bright exceptions have 
been striving is that museums must henceforward 
make it a primary duty to take an active and pro 
gressive part in the educational systems of the 
country In a short preface to an American work 
dealing with the relationship between the American 
Museum of Natural History and the Educational 
authority of New York, 1 Prof Henry Fairfield 
Osborn stated that the growing museum influence, 
which during the past quarter of a century has been 
especially remarkable throughout the cities of the 
United States, is largely due to the recognition that 
the museum is not a conservative but a progressive 
educational force, that it has a teaching quality or 
value peculiar to itself, that the museum succeeds if 
it teaches, fails partially if it merely amuses or 
interests people, and fails entirely if it simply 
mystifies 

If only this oould be set as an aim and end in the 
forefront of museum activities, the museums of 
Great Britain would take on a fresh lease of 
activity, and create for themselves a new and 
powerful place among the social institutions of the 
oountry, in no less degree than they have done in 
the United States of America 

In an address delivered a short time ago to the 
Royal Society of Arts and referred to m Nature 
(Feb 9, p 227), Sir Henry Miers sketched in broad 
outline the ways in which museum collections 
might be brought into relationship with eduoational 
stages He founded his proposals on the assump- 
tion that museums should cater for four classes of 
visitors For the ordinary visitor the history and 
resources of the town or distnet should be dis 
played , school children and students of nper years 
require summary collections and introductory 
senes , for the collector and serious inquirer 

■ Free Nature Education by the American Museum ot Natural 

StvWu Dt 01 Kdac ‘ tloD * a* 
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material for investigation and comparison 
Even this passive arrangement of museum ex- 
hibits falls short, however, of the needs of an active 
educational policy, such as the times demand, and 
such as has been attained by many of the museums 
m the United States As typical of these, glance at 
the activities, almost violent activities our sedate 
mstitutions would regard them, of the museums of 
the Brooklyn Institute of Arts and Sciences In 
the course of a single year ten special exhibitions of 
various art collections and eight exhibitions of 
pnnta were arranged and exhibitions of motion 
piotures portraying the Chronicles of America * 
and zoological subjects, as well as lecture courses for 
the public, for teachers and for students were held 
In addition the Institute has specialised m a 
Children s Museum ’, with loan exhibits of natural 
history specimens for schools, with schools visits 
helped by throe teachers assigned by the Board of 
Education, summer field trips, lectures, and so on 
The detail with which the educational side is 
organised is indicated by many little refinements, 
such as the small cases of mounted birds which a 
child may borrow and take home as he would a book, 
the files of five thousand pictures and of trust- 
worthy magazine articles, so catalogued that any 
set may be selected and borrowed by child or 
teacher, and the loan senes of eight thousand 
lantern slides 

Is it desirable that the museums of Great Bntain 
should reach towards Buch a goal 1 And if it is, is 
such a goal attainable ? The consensus of opinion 
amongst educationists, the efforts already being 
made by the more progressive museums in this 
country, and the views expressed m or underlying 
recent reports and discussions, all point to the de- 
sirability of some such development, if museums 
are to escape from the backwash of stagnation and 
move with the mam stream of the nation’s progress 
It may be said that the proper purpose of the great 
national museums is rather to attend to scientifio 
interests than to cater for the education of ele- 
mentary school children, but the argument is 
sufficiently met by the actual development of the 
American institutions, which have satisfied the de- 
mand for intrusion into eduoational affairs without 
losing a whit of their scientific enthusiasm or 
reputation 

The question as to whether this desirable end is 
attainable is not so easily answered Our opinion, 
however, is that it can be realised, but not under 
museum conditions as they generally exist in Great 
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Britain to day An analysis of the difficulties will 
suggest lines along which development might well 
take place 

There is the fundamental difficulty of staffing 
The teaching of young and old is an art based upon 
scientific principles, definitely recognised and the 
subject of specialised courses m universities and 
training oolleges It cannot be expected that the 
ourators of museums, whether they be chosen for 
their general knowledge or for their expert skill m 
particular branches of science, can be at the same 
time, barring a few exceptional cases, in close touch 
with educational developments and the needs of 
elementary, secondary, and advanced education 
Even if they knew the demands, they cannot be 
expected to be familiar with the technique and 
progress of modem educational methods 

It is evident, therefore, that a scientific museum 
staff is not best fitted for the carrying out of an 
educational policy, quite apart from the fact that m 
the larger museums the scientific staff is already 
overburdened with its own particular problems 
If the museum share in educational progress is to 
bo more than a mere nibbling at the fringe of a 
great problem, new qualifications and new personnel 
must be drafted into the scheme Moreover, this 
change must take place with as little disturbance of 
existing arrangements as possible , for it is recog 
nised that, for the purposes which they now serve, 
the greater museums are working competently 
and smoothly There must be no uprooting of a 
well-established growth , the educational shoot 
must be grafted upon the present sturdy museum 
plant 

These considerations suggest one or two broad 
lines of ohango which might well herald the adoption 
of an active educational policy There must be a 
mutual approach between the museum body and 
the educational body This rapprochement would 
develop m two directions, one affecting the fram 
mg of general museum pohoy and the other the 
aotual development of the policies decided upon 
In the first case, the governing body of the museum, 
whether it be an ad hoc committee of the county or 
municipality, the council of » naturalist society, or 
an advisory body of whatever origin, would be 
strengthened and broadened in outlook by the m 
elusion of one or more of the leading educationists 
of the district, selected for their oapaoity in dealing 
with new problems as well as for their knowledge of 
educational needs It would be strange indeed if, 
on suoh a body, discussions between men of general 
culture, educational specialists, and representatives 
of the museums themselves did not evolve new 
No 3113, Vol 123] 


suggestions worthy and capable of being earned 
out 

* The carrying out of the schemos so formed 
leads to our second consideration On one hand 
museum staffs must co operate with educational 
authorities, and on the other, educational authorities 
must make more use of museums On the lowest 
scale, this implies that exhibits of museum matenals 
will be arranged in such a way that they can be 
used, simply and easily, to illustrate the Nature 
study lessons of the schools, and that school 
authorities will support the effort by making full 
use of the museum But on a higher scalo, and in 
tho large museums, it would imply much more, as 
thi activities of the Brooklj n Museum foreshadow 
The largo museum would play its part by appoint- 
ing a staff specifically to deal with educational 
activities , the educational authorities would detail 
certain of their teachers to conduct school parties m 
the museum, give museum lessons, and so on 
In whatever way it may be accomplished and 
whatever degree of development it may reach, the 
closer association between museums and formal 
education is an end eagerly to be desired , it would 
inevitably load to fresh lines of usefulness for 
museums already flourishing, and might spell a new 
life for many institutions now all but moribund 
The passive, dead and alive museum is like a bank 
which, having collected tho moneys of its customers, 
exhibits a few samples of currency m its windows 
and locks the remainder in its strongholds It is 
not the receipt and storing of money or of specimens, 
but the use made of them, that means success for 
bank or museum That is, m effect, our plea for 
the deliberate adoption, in museums large and 
small throughout Great Britain, of the new museum 
outlook 


Mathematical Physics 

Mathematical and Physical Papers By Sn Joseph 
Larmor In 2 volumes Vol 1 Pp xn + 679 
Vol 2 Pp xxifii + 831 (Cambridge At the 
University Press, 1929 ) 16, 6s net 

T HESE volumes contain the contributions made 
by tho author to different scientific societies 
and periodicals during a period of nearly half a 
century, and the subjects treated of extend to 
almost every branch of physioal science The 
author observes in his preface that “ every in- 
vestigator bears the stamp of the domicile in which 
he has been brought up ” In the present case there 
are two domiciles , to the first is probably traceable 
the influences of Hamilton and MacCullagh The 
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second, beginning at Cambridge towards the end 
of the period which saw the rediscovery of Green’s 
work, the publication of Thomson and Tait’s 
" Natural Philosophy ”, and the publication of 
Maxwell’s treatise on “ Electricity and Magnetism ”, 
has also had its influence, both in the selection of 
the subjects of investigation and on the method of 
treatment 

One of the outstanding events of the period was 
the recognition of the importance of the Lagrangian 
method as the means of investigating not only the 
problems of mechanics but also the problems of 
physical science in general The memoir by Green 
on the reflection and refraction of light is possibly 
the earliest m which the conditions for the success 
ful application of the method to a physical problem 
are set out clearly, although not infrequently too 
much trust has been placed in his statement — 
“ that but little eSort is required on our part ” — 
while the caution implied m the earher part of the 
passage quoted from is overlooked 

By 1880 the value of the method in the investiga 
tion of the problems had been fully recognised, and 
had become the usual method of investigation for 
these problems The method naturally plays an 
important part in the present collection In the 
paper “ On Least Action as the Fundamental 
Formulation in Dynamics and Physics ” (Proc 
Land Math Soc , 1884) the method is applied with 
success to a great variety of problems both in 
mechanics and physics and the mathematical con 
nexion between them is established The same 
method is applied to the problem of “ the flow of 
electricity m a system of linear conductors ”, lead 
mg to a very general solution of the problem In 
the first 400 pages of the first volume there are 
papers on subjects in pure mathematics, optics, 
and electricity of varying length and importance, 
but all of interest The British Association Re 
port (1893) on ‘The Action of Magnetism on 
Light , with a Critical Correlation of the Various 
Theories of Light Propagation ” gives an account 
of the different theories which had been proposed 
to acoount for the phenomena accompanying the 
propagation of light up to the tune of its prepara- 
tion, and compares them carefully, at the same 
time making various suggestions and removing 
some of their obscurities This report is the fore- 
runner of the senes of three papers “ On a Dynami- 
cal Theory of the Electno and Lumiferous Medium ” 
published in the Philosophical Transactions 

The first of these papers appeared in 1893, and 
its central feature is the identification of the electno 
energy function with the energy function developed 
Nd:Sll3,Vot 123] 


by MacCullagh in relation to optical phenomena 
This energy function had been amved at by adopt 
mg a procedure which was the converse of the pro- 
cedure adopted by his predecessors 

The elastio solid theory of light propagation as 
developed by Green, Cauchy, and others had pro 
vided an adequate representation of the phenomena 
of the reflection and transmission of light in the 
case of isotropic media but had failed to give 
results which were in agreement with Fresnel’s 
results in the case of anisotropic media Green and 
Cauchy had proposed to overcome this difficulty 
by the introduction of extraneous forces Mac 
Cullagh Bet out to discover the energy function 
which would satisfy Fresnel’s laws both for iso- 
tropic and anisotropic media Later, Kelvin 
showed that the energy function built up by 
MacCullagh was that of a quasi labile elastic 
medium or of a gyrostatically loaded medium, 
hypotheses which are not unrelated to the hypo 
theses of Green and Cauchy In the author’s paper 
of 1893, this energy function having been identified 
with the electno energy funotion is applied and 
tested for a great number of different phenomena 
In particular the result is obtained that the velocity 
of propagation of light is affected by a magnetio 
field Experiments earned out by Sir Oliver Lodge 
showed that the effect, if any, is so small as to be 
incapable of detection Two conclusions can be 
arnved at as the result of these experiments, either 
the luminiferous medium is fixed or stagnant, or 
the energy function which leads to this result is 
defective The author has ohosen the first of these 
alternatives, but it may be observed that the direot 
application of Faraday’s laws to the problem of the 
effect of a constant magnetic field on the velocity 
of the propagation of light gives the same result as 
these experiments, namely, that there is no effect 

The problems of magneto optio rotation and 
radiation are discussed on this theory, and with 
the introduction of a dissipation funotion, the 
circumstances of the reflection of light by metallic 
media are investigated 

In an appendix the theory of electrons is intro- 
duced and applied to some of the oases , in particu- 
lar, the theory of natural magnets is treated from 
this point of view, and also optical dispersion In 
the second paper (1896) the theory of electrons is 
developed to a greater extent, and is applied to the 
investigation of the phenomena whioh depend on 
the moleoular or atomic properties of material, 
media In addition to the phenomena dismissed in 
the first paper, the propagation of light in metals, 
conduction c urrents , the mechanical electro-dynamio 
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forces acting on a conductor the problems of a 
conductor rotating in a symmetrical magnetio field 
and the conjugate problem of a rotating electrified 
conductor are considered as also the pressure of 
radiation The null result of the Michelson Morlcv 
experiment is discussed on this theory and ex 
plained m terms of what is now usually referred to 
as the Lorentz transformation 

In his memoir La throne ^lectromagndtique de 
Maxwell et son application aux corps mouvants 
(1892) and m a later memoir (1895) H A Lorentz 
developed a theory of electrical and optical 
phenomena similar to the theory presented m 
the present volumes The energy function which 
ih fundamental in both cases is the same and 
although the treatment more especially where 
statistical processes are involved is somewhat 
different the results obtamed when the phenomena 
discussed are identical are naturally for the most 
part in agreement The particular form of the 
transformation arrived at m the case of a material 
body moving with a uniform velooity from which 
the later development known as the theory of 
relativity has arisen is an inevitable consequence 
of the form of the energy function which is the basis 
of the theory of a stagnant ether but there are 
difficulties connected with this theory which bo 
far do not appear to have been surmounted For 
example is the Lagrangian method applicable to 
the comparison of two systems when the space 
co ordinates of the one involve the time oo ordinate 
of the other and the time co ordinate of the first 
involves the space co ordinates of the second * 
Furthermore it has been proved that if Faraday s 
laws are applied to the case of a material body 
moving with a uniform velocity the axes of refer 
enoe for Faraday s laws being the same as the axes 
of reference for the moving body the relation 
between the moving body and a body at rest 
relatively to the same axes is that the moving body 
is contracted in the ratio (1 m the direc- 

tion of its motion and no transformation involving 
the time co ordinate is involved 

In the third paper of the senes the theory of 
electrons is restated and its application to material 
media is more extensively developed The in 
vestigations of the two previous papers are revised 
in some oases the relation of the theory to the 
kinetic theory of gases and to radiation is inveeti 
gated a general theory of optical dispersion is set 
out and the problem presented by absorption 
bands is discussed Thermodynamics osmotic 
pressure the laws of chemical equilibrium para 
magnetism and diamagnetism are also discussed 
No 8113 Von 123] 


and the mechanical relations of radiation are 
re investigated 

Whatever the ultimate verdict on this theory of 
the ether which is the 1 asis of these papers (after 
wards with additions and revisions embodied in 
the author s dither and Matter ) may be it 
offered a possible and promising line of advance it 
is in agreement w ith a greater number of physical 
phenomena than its predocessor the elastic solid 
theory of the ether and the author s contributions 
to it are very notal le Then are sul soquent papers 
on other applications of the theory the Zeeman 
effect the optical influence of a magnetio field etc 
all additions of interest to the subject 

There are several papers on geophysics an in 
tereating paper on Huygens principle vanous 
reports and a ldresses but probably the most 1 m 
portant papers in the collection other than the 
electrical paj ers are the papers on thermodynamics 
and the thoory of gases The author has expressed 
a doubt as to whether the time is npe for the formu 
lation of a history of i lectncal theories this despite 
the many treatises on thermodynamics and the 
kinetic theory of gases is true in some measure of 
the theories connected with these latter subjects 
These volumes however contain valuable oontn 
buttons in this direction and in a connected form 
would go far to supply Buch a history 

A detailed examination of the different papers in 
the two volumes is impossible within the present 
limits but it may be observed that they contain 
contributions of interest and value to most of the 
questions which have been prominent in physical 
science for the last half century By collecting 
them together so as to make them readily accessible 
to other scientific workers the author has earned 
their gratitude and the care with which they have 
been edited and printed reflects great credit on the 
author and on the Cambridge University Press 


One Hundred Years of the 'Zoo 

Centenary History of the Zoological (society of London 
By P Chalmers Mitchell Pp xi + 307 + 33 
plates + 9 plans (London Zoological Society 
of London 1929 ) 25s 

B Y its Zoo is the Zoological Society of London 
known to the people its zoological gardens 
have given it a hold upon the nation which no 
purely scientific activity could have gained and 
the progress of the Zoo is the touchstone by whioh 
its success will be tested at any rate by the super 
ficial Yet from the outset of its career two distinct 
and almost antagonistic aims lay at the hearts of 
2cl 
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the founders of the Zoological Society and were 
embodied in its charter on one hand the popular 
appeal of the introduction of new and cunouB 
subjects of the Animal Kingdom and on the 
other the sternly scientific advancement of 
7 oology and Animal Physiology It is perhaps 
the greatest triumph of its hundred years of exist 
ence that the Society has cherished these two objocts 
with equal favour developing its gardens to their 
utmost limits an 1 at the same time making vast 
contributions to the progress of knowledge It has 
done more it has blended a double function which 
might have split the Society to its roots into a 
harmonious whole so that the Zoo has become 
the patron of science contributing handsomely to 
its coffers and science the handmaiden of the 
/oo has eased the conditions of its inmates and 
furthered their welfare in the details which make 
life in captivity worth living 

In his Centenary History Sir Peter Chalmers 
Mitchell traces with easy knowledge the multi 
f arious lines of activity which have coalesced to make 
the Zo< logical Society and its Zoo what they havo 
become The Socioty owes its origin in 1826 to Sir 
Stamford Raffles who lived just long enough to see 
it well on its w ay to success Its earliest stages were 
recently discussed in an article m Nature (May 4 
p 687) so that no fuither reference to its foundation 
need be made except that it is desirable to point 
out that following Scherrens The Zoological 
Society of London (1905) undue weight was there 
placed upon the part taken by the Zoological Club 
of the Linnean Society Chalmers Mitchell has 
investigated this and many other controversial 
points with minutest care and the pains which he 
has evidently bestowed upon the consultation of 
original sources of information ensure that his is 
the last word in these matters 
Since the Zoo is the hub of the system let us 
glance at the major developments which have kept 
it m the centre of public favour The chart which 
forms a frontispiece to the volume and in itself is 
a mine of information Bhows plainly that an un 
progressive policy is reflected in stationary or 
dwindling audiences The fresh appeal of the 
original gardens soon wrought itself out and was 
followed by a steady decline in numbers of fellows 
in numbers of visitors and in income which must 
have caused deep concern to those m authority 
Now a glance at the senes of plans of the gardens 
at different stages of development appended to the 
volume shows that since the first concession of 
twenty acres m 1826 there has been a gradual 
extension of area to more than double the original 
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size But the chart reveals no connexion between 
increasing prosperity and mere accretion of acres 
On the other hand it clearly demonstrates that the 
secret of success from the public point of view is 
the staging of special features which not only 
attract a temporary fresh influx of visitors but tend 
to raise subsequent attendances to a new base level 

Accidental influences such as the Great Exhibi 
tion of 1851 or the International Exhibition of 
1862 are naturally enough reflected in the numbers 
of visitors to tho Gardens but the lesson of the 
chart is that special efforts at display meet a rich 
reward Royal collections of animals since that 
first exhibited by the Prince of Wales in 1876 
have always been exceedingly popular but the 
organised works which have brought overwhelming 
success are the Mappin Terraces in 1913 the 
Aquarium m 1924 tho Reptile House in 1927 and 
the Bird House in 1928 Taking the appointment 
of the present secretary in 1903 as a convenient 
datum line it is a remarkable testimony to his 
progressive policy that in the quarter of a century 
which has since elapsed the number of fellows has 
more than doubled annual income has trebled and 
the number of annual visitors has increased almost 
fivefold 

Keepmg step with these popular developments 
have been no less important changes which appeal 
perhaps more strongly to the scientific observer 
notably the vital innovation from the stuffiness of 
closed and warmed cages to natural temperatures 
and open air the introduction on a large scale of 
radiant heat for the animals and a great step in 
progress the acquisition of Whipsnade Park and 
the planning there of scenic panoramas and 
paddocks on the most advanced lines 

Of the purely scientific activities of the Society 
we have left ourselves no space for comment The 
Proceedings and Transactions which are stocked 
with results based largely upon the collections 
themselves are as indispensable to the scientific 
worker as is the Zoological Record and the 
one time museum notable for the large proportion 
of type and histone specimens which it contained 
on its dispersal ennehed the Natural History Museum 
at South Kensington and to a lesser extent other 
institutions 

The century not without its dissensions and 
difficulties has been one on which the Zoologioal 
Society and the nation can look back with pnde 
and from which they can look forward with eon 
fid ence m a strong guidance enlightened by 
scientific knowledge and enriched by the naturalists 
wide sympathy with living things J R 
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Alpine Tectonics 

The Nappe Theory in the Alps (Alpine Tectonics, 
1905-1928) By Prof Dr Franz Hentsch 
Translated by Prof P G H Boswell (Methuen’s 
Geological Senes) Pp xxx+228 + 8 plates 
(London Methuen and Co , Ltd , 1929 ) 
14 8 net 

T HE existence of great overthrusts in the Alps 
was recognised by Escher von der Linth in 
1851, and by von Richthofen m 1859, and was 
proved from the mining at Idna by Lipoid in 1874 , 
but it was only after the work of Schardt in 1894 
that these displacements were generally accepted 
and explamed as nappes Nappe is the French 
word for a sheet, but the term is used in Alpine 
geology, as in the title of this book, as an abbrevia 
tion for a pit nappe or nappe de recouvrement, or 
over folded sheet Such nappes are explained as 
duo to flat lying folds from which, as they are 
pushed forward, the central limb is ground to 
powder and worn away According to the advo 
cates of the theory, the nappes in the Alps cause 
horizontal displacements that are well established 
for 60 miles, while the total movement may be 
much greater , for some of the mountains seen 
from the terrace at Berne are regarded as parts of 
Africa pushed into central Switzerland 
The difficulty of the subject to British students 
is increased by its scattered literature and special 
technical terminology The book by Prof Hentsch 
of Graz, therefore, should prove of great service, 
as a guide to the modem literature on the Alps, 
especially on the Eastern Alps, and as a state 
ment of the evidence for and against the nappe 
theory The work has been extended and revised 
by help of the author during the translation, which 
in several respects is an improvement on the onginal 
It has additional illustrations, and the excellent 
glossary which has been prepared by the translator 
will, it may be hoped, standardise the English 
equivalents of many of the tectonic terms 

The attractiveness of the nappe theory depended 
upon its seductive simplicity . The alternative ex 
planations are often complex When, however, the 
theory is followed into details, the simplicity dis- 
appears owing to rapid changes m the hypothesis, 
extreme diff erences of opinion among its supporters, 
its evasiveness of crucial tests, and fantaatio ex 
planations introduced to explain special cases The 
theory is often dependent upon uncertain identifies 
tions of the age of the rocks For example, the 
Matterhorn consists of a pyramid of gneiss resting 
on schists whieh are regarded as altered Trias If 
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this age of the basal schists is incorrect, the upper 
part of the Matterhorn need not be explained as 
a far travelled erratic Similarly with the Hohe 
Tauem in the Eastern Alps the nappe theory 
there depends on the identification of part of the 
schists as Trias, but if they are pro Cambrian the 
application of the theory to the Tauem is invalid 
The difficulties of rock identification are met by 
the assumption that the differences between various 
parts of the same sheet are due to differences of 
faues For example, the rocks identified as the 
southern root of the Silvretta nappe form the hills 
east of tho northern end of Lake Como These 
rocks are so different from those of the Silvretta 
as to suggest doubt as to their lielongmg to one sheet 
This difficulty is circumvented bv the assumption 
that the differences are due to the rocks having 
been deposited so far apart that they occur in 
different facies This facies argument, as remarked 
by Prof Boswell in the preface, is naturally re 
garded with suspicion by British geologists, who 
are used to the rapid lithological changes among our 
Jurassu deposits The extreme movements claimed 
have not been supported by the discovery in the 
Alps of the characteristic North African facies of 
the Eocene or Cretaceous 

The nappe theory is faced by serious physio 
graphic difficulties According to some estimates, 
the nappe movements m the Miocene and Pliocene 
must have piled up rocks to a thickness of about 
20 miles above the Alps All this material must 
have been smoe removed by denudation, and there 
is no trace of the debris on an adequate scale m the 
surrounding areas Another physiographic diffi 
culty, to which attention was directed by Prof 
Bailey Wdlis in 1912, is that there are m the Alps 
old land surfaces that date from the Lower Miocene 
and even earlier , and their existence, Prof Hentsch 
remarks, is quite irreconcilable with the supposed 
later nappe movements Such difficulties have been 
often ignored by the supporters of the nappes, who, 
in their enthusiasm, regard the evidence in favour of 
the theory as so convincing that they are confident 
that explanations of these difficulties will appear 
The special ment of Prof Hentsch’s book is that 
it states the issues impartially, and by directing 
attention to the difficulties and uncertainties in the 
nappe theory, should guide the discussion to the 
cntical points, and thus help in the solution of the 
problem The book is not easy reading, owing to 
its conciseness and bnef statement of views of 
bewildenng vanety It should, however, prove 
indispensable to students of mountain structure as 
a guide to current Alpine literature and opinion 



976 


NATURE 


[June 29, 1929 


Our Bookshelf. 

An Introduction to the Study of Ore Deposits By 
Dr F H Hatch Pp 117 (London George 
Allen and Unwin, Ltd , 1929 ) Is 6 d net 
Most books devoted to the study of ore deposits 
suffer from an attempt to give too much detail It 
is manifestly impossible to write an account of the 
mining fields of the world in small compass and 
Dr Hatch has not attempted this He has set 
himself the ideal of producing a real introduction 
to the subject elucidating everywhere the general 
principles by illustrations taken from actual in 
stances, and it must be said that in this he has 
been extremely successful Many of the examples 
are naturally chosen from his own experiences in 
different parts of the world, and the outcome is an 
admirable instanoe of the application of eoientifio 
ideas to a truly practical subject 

The first chapter is an interesting historical 
summary of theories of ore genesis, largely based 
on the author s presidential address to the Institu 
tion of Mining and Metallurgy in 1912, but brought 
well up to date The next nine chapters are con 
cerned with the different processes of ore formation 
and alteration the last named being of course a 
matter of the greatest practical import, m such 
matters as zones of oxidation and of second 
ary enrichment Chap ix deals with the origin of 
residual deposits of all kinds including the latente 
bauxite group and manganese deposits, as well as 
residual ore bearing gravels It is pointed out that 
in the tropics so called alluvial propositions are 
often in reality rock m place, so deeply decomposed 
as to be workable by hydraulic methods The last 
chapter deals with the forms of ore bodies, and 
there are no less than four indexes, of authors, 
localities minerals, and a general index of subjects 
This book may be strongly recommended as 
being what it was intended to be — a real and 
valuable introduction to the study of mining 
geology R H R 

Denkschnften der Schweizenschen Naturforschenden 
Oesellschaft (Mimoires de la SocieU Helvdtique 
des Sciences Naturelles) Band 84, Abh 2 
Nouveau catalogue des movies d'ichmides fossiles 
du Music d’Histoire naturelle de Neuchdtel 
Ex4outd sous la direction de L Agassiz et E 
Desor par J Lambert et A Jeannet Pp u + 
83 233 + 2 planches (Zdnch GebrQder Fretz 
A -G , 1928 ) 

About 1838, Louis Agassiz had assembled in 
Neuch&tel specimens of fossil sea urchins borrowed 
from various public and private collections to 
aid him in bis Monograpnies d’&jhinodermes ” 
Many of these specimens beoarae the types of his 
new species , all were authenticated , and he con 
oeived the happy idea of making plaster moulds 
from them ana of distributing the casts to museums 
or students interested m the subject After 
Agassiz left NeuohAtel, the good work was con 
turned by E Desor and later by H Michelin, 
down to about 1888, when the number of species 
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thus represented amounted to 960 A second 
edition of the casts was begun m 1854 by L Coulon, 
who had succeeded to the direction of the Neuch&tel 
Museum It is to be feared that after a time in 
many museums these valuable documents of 
research, having become dusty, lost the respect of 
a new generation of curators and were not kept in 
order Even at Neuch&tel itself, the present 
director ‘ found the casts piled up at random m 
two large boxes and sometimes spoiled ” 

Such being the state of things all serious students 
of tho Echinoidea should be most grateful to 
Messrs J Lambert and A Jeannet for an extremely 
careful inquiry into the history of the senes, the 
provenance and ultimate location of the onginals 
the distnbution and fate of the casts, and above 
all for tho annotated list of the species represented 
In this list each entry gives the name under which 
the cast was issued the subsequent nomenclature 
of the species, the horizon and locality of the 
original, with references to descnptions and figures 
of the specimen In short, nothing seems missing 
from this apparatus cnticus FAB 

Three Lectures on Neurobiotaxis and other Subjects, 
delivered at the University of Copenhagen By 
C U AnCns Kappers Pp 70 (London 
William Hememann (Medical Books), Ltd , 
1928 ) 7 s 6 d net 

Thk Lancashire Asylums Board was recently 
assured by its officers that persons equipped for 
neurological research would not now be forth 
coming m England, even were money available to 
employ them If this extravagant statement must 
be set aside as merely an item in official converse 
tions , it is unfortunately true that Great Britain 
has now fallen far behind its continental neigh- 
bours and America in this direction It is there 
fore to be hoped that these lectures will have a 
wide circulation among British rettfcrs, in whom 
neurological interest may thereby be reawakened 
The theory which Dr Anfcns Kappers develops 
in the first of the lectures was first advanced by 
him more than twenty years ago, and has suffered 
misunderstanding m Great Britain owing to con- 
fusion with the ohemotaxio explanation of nerve 
development proposed by Ramon y Cajal Thus, 
even so acute a ontio as Elliot Smith has put forward 
Kappers ’s own principle — one of relative growth 
at ontioal moments of development — while im- 
plicitly rejecting the theory as unnecessary 
(Cunningham’s “ Textbook of Anatomy ”) 

The present luoid treatment lays stress on 
simultaneity of function as the essential principle 
underlying anatomical correlations in the nervous 
system, and extends the theory to cover a variety 
of freshly observed mstanoes, particularly some of 
the baffling phenomena of the decussation of fibre- 
tracts It is possible to appreciate the far-reaching 
and illuminating character of the principle of 
neurobiotaxis without, however, endowing it with 
causal significance as Dr An6ns Kappers does on 
p 36 The last of the three lectures Is a brilliant 
account of the development cd the cerebral cortex 
m terms of neurobiotaxis 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natubb No notice is taken 
of anonymous communications ] 

Solutions and Heat Engines 

May I add a word to the discussion on osmotics ? 
As regards the osmotic pressures of mixed gases I 
would point out that the reviewer s case (2) (Natubb, 
April 13, p 509), where two atmospheres of nitrogen 
are inside the chamber and one atmosphere of hydrogen 
is on each side, is not in osmotic equilibrium if there 
be any interaction between the molecules of nitrogen 
and hydrogen the equilibrium will obtain, so it 
seems to me only when the partial pressure of the 
hydrogen equals its pressure outside, and we have, 
as yet, no means of calculating this effect 

With liquid solutions a little consideration will 
convince one that there are a multitude of formula, 
functions of the concentration, which will fit the facts 
for dilute solutions Among these may I direct 
attention to one which seems promising T 

If the observations of Berkeley, Hartley, and Burton 
(Phil Trans R S , vol 218) on the osmotic pressures 
of cane sugar and a methyl glucoside are tabulated, 
as below, against the weight concentration multiplied 
by the density of the solution, squared, the figures 
agree to about 5 per cent 


Cars Sugar 



osmotic pressure 


It is easy to see that the osmotio pressures must be 
a function of the density , for consider two cylinders 
containing different solutions and furnished at the 
bottom with semi permeable membranee which just 
touoh the surface of the solvent If we neglect the 
stratification caused by the gravitational field, then, 
when there is equilibrium across the membrane, P = Ad 
where P is the osmotio pressure, d the density of the 
solution, and A its height, hence 

An explanation of the weightoonoentrationpartof the 
formula can be put forward. Assume that the solute 
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takes no part in the bombardment of the membrane, 
that is, this bombardment is conditioned only by the 
solvent molecules It will be necessary, therefore, to 
put a pressure on the solution to increase the speed 
of tho solvent molecules such that the number striking 
the membrane per second on the solution side wifi 
bo equal to the number on tho pure solvent side It 
is easy to see, if our solution is an ideal one (that is, 
there is no inteiaction between the two sets of 
molecules and therefore there is no change m volume 
when tho liquid substances are mixed) that this 
pressure will be proportional to c, and if we remember 
we are dealing with a defect in bombardment, it will 
roughly be inversely proportional to <4 The c s are 
the numbor of grams of solute (c t ) and solvent (c,) in 
one gram of solution— and c,/c,- weight concentra- 
tion/100 

Obviously this explanation is but a rough approxima- 
tion to actual conditions, but if the formula applies 
to substanoes other than the sugar type of molecule, 
we have a rule of thumb means of calculating both 
osmotio pressures — a matter of some importance as 
they are just as much physical constants as the 
density or refractive index 

A little thought will make it evident, if we remember 
that we are still considering an ideal solution, that 
we could have put c t lc l = ti,/r, (where t>, and v x are the 
volumes of the respective components in 1 c o of 
solution), and we should have had a more consistent 
formula But with the t> s 1 of the actual solutions the 
results are not so good- — they only agree to 1 6 per cent , 
this is not to be wondered at, for we have not taken 
into consideration the molecular interaction nor the 
effect due to closeness of packing I think, however, 
that these two considerations can be allowed for if 
we may assume that when one molecule strikes 
another the rebound is not instantaneous and a ‘ rest 
period ’ ensues the effect of oloseness of packing may 
turn out to be a function of the density, but I have 
not the means at hand for calculating this I hope 
to return to the matter in anothei communication 
Berkeley 


Determination of Crystal Potentials by Diffraction 
of High Voltage Electrons 

When electrons are diffracted by a crystal cleavage 
face, Bragg’s law, on taking account of the refractive 
index of the crystal for the electron a aves, becomes 

/ A 

n\= 2d sin 9^/ 1 + or, putting nj 1 + y and 

X = A , where <p is the inner potential of 

the crystal and V is the energy of the electrons in 
volts, we obtain 

For a spacing 4 A the first order will thus disappear 
entirely for <p as small as 2 4 volts, whatever the 
value of V This wide vanation from Bragg’s simple 
law, then, will be quite as marked for high as for low 
voltages, and since swift electrons are less liable to be 
deviated by stray fields, etc , the high voltage method 
ought to be the more suitable for determining <f> The 
surprisingly huge effect of refractive index at these 
high voltages depends on the very small angles of 
refraction which occur, and is only strongly marked 
when the reflecting plane is the free aunaoe of the 
crystal This effect has been pointed out by Prof 
G P Thomson (Phil Mag , •, p 939 , 1928) 

1 These tn dwtved tram Porter’i (Proe Roy See , 1008, p 4 SO) 
dAflnlttoo of hfc *, and *, 
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Strong spots wero obtained on a photographic plate 
by diffraction from the cleavage faces of caloite 
(1, 0, 0), galena (1, 0, 0), and antimony (1, 1, 1) For 
each spot the product \/V sin 6 was constant withm 
the limits of experimental error for the range 10 to 
45 kv , but spacings calculated for 0=0 differed 
widely from X ray determinations 

In the case of caloite there were two spots on the 
equator line Photographs were taken of each, a 
willemito screen being used in setting the crystal at 
tho correct angle Substituting the values o{\/V sin 9 
in equation ( 1 ) and taking the spots to be the nth 
and (n + 1 )th orders, we got two equations to deter 
mine n and <t> These give n - 3 and 0 = 22 volts, 
anil for this value of <t> tho first and second orders 
disappear 

Galena gave one spot on the equator and two other 
spots vertically above and below it, that is, parallel 
to the axis of rotation, which was a cube edge The 
latter sjxits weie too near the equator line to be due 
to reflection from any of the geometrically possible 
planes of the crystal if refraction took place at the 
(1, 0, 0) plane Good agreement was obtained how 
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ever, by supposing the crystal surfaco to be rough 
and refraction to take place at the plane producing 
reflection This being the case, the spot on the 
equator line had to be taken as (6, 0, 0) and the 
spots above and below it as (6, 0, 2) with 0 equal to 
18 2 volts The plates also showed faint vertical lines 
at positions corresponding to (8, 0, 0) and (10, 0, 0) 
for the above value of 0 Ihe accompanying rep ro 
duction (Fig l) is a galena photograph snowing tho 
equatorial spot and the fainter spots vertically above 
and below it The part of a circle on the extreme 
right is where the scattered electrons are cut off by 
the camera 

The pattern from antimony was similar to that of 
galena but less well maiked, the spots above and 
below the equatorial spot being too faint to measure 
For the spot on the equator line n was bo chosen that 
the corresponding value of 0 made the (n - l)th order 
disappear, whence n = 4, 0 = 26 volts 

In the oalcite photographs, but not m those of 
antimony and galena, in addition to the spots there 
were a number of crossing lines, which were obviously 
similar to those obtained by Kikuchi (Proc Imp 
Acad Jap , 4, p 475 , 1028) 

No great accuracy is claimed for the above results, 
the experiments being of a preliminary nature, but 
the rapid vanation of V V Bin 6 with 0 indicates that 
the method may be of importance for precise 
measurements of the inner potential of crystals 

A G Emslik 

Natural Philosophy Department, 

University of Abeideen 
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Luminous Discharge In Gases at Low Pressures 

If the Lecher circuit previously employed for 
generating a luminous discharge in electrodeleas 
tubes by electno oscillations of high frequency — 
20,000 kilocycles or more — (Nature, 123, p 346 , 
1920), is exchanged for short coils, the luminosity can 
be much increased By the same means it is possible 
to make the discharge pass through narrow quartz 
capillaries less than a millimetre m width, thus realis 
ing a source of light whioh has the linear shape suit 
able for spectrography, and moreover requires a very 
minute quantity of the gas to be examined 

With a plate current of, say, 60 milhamperes at an 
anode potential of 1000 volts, the light emitted from 
nitrogen or from the oxides of carbon under these con 
ditions is so intense, that an exposure of thirty minutes 
or even less suffices for giving with a large quartz 
spectrograph a fully develojied band spectrum m the 
ultra violet With the inert gases the luminosity is 
very intense, esjiecially with neon, which gas can be 
excited to give light of an intensity almost msupport 
able to the eye both in narrow capillaries and also 
in wider tubes introduced within the coil through 
which the discharge is passing Experiments which 
have still to be earned out will show whether krypton 
excited by this means in electrodeless tubes will be 
suitable as a source of tho line at 5640 A , recently 
proposed foi a new standard of wave length 

Carbon monoxide and dioxide both show a rapid 
dissociation when subject to the oscillatory discharge 
Probably foi this reason my attempts to separate 
their spectra by the flow method have so far tailed 
Carbon monoxide excited when passing thiough a 
narrow capillary at a velocity of 5 metres per second 
gives a deposit of carbon, which in the course of a 
few minutes obscures the light and finally intercepts 
the discharge Hydrocarbons from tap grease, if once 
happening to bo present withm the tube while the 
discharge is passing, also give a carbon deposit, 
which no subsequent baking out of the tube m a 
high vacuum will remove, only burning out by pro 
tracted dischaige with air or oxygen within tho tube 
If the discharge is made to pass through a tube 
contaminated in this manner at a loS0 pressure, the 
oxygen produced from the disintegration of silica is 
largely converted into oxides of carbon which emit the 
white light erroneously ascribed to ozonised oxygen in 
my previous communication (loo oit ) 

In my spectrograms from the oxides of carbon 
excited in this manner, all the Deslandres bands 
belonging to the first negative carbon spectrum falling 
between 2300 A and 20QO A , as measured by R C 
Johnson ( Proc Roy Soc , London, A, 108, p 343 , 
1025) have been identified, and an additional number 
of famter bands of similar structure The double 
bands near 2896 A and 2883 A show conspicuous 
variations in intensity on different spectrograms, 
which lends support to the view that their origin is 
different from that of the other bands of the senes, 
which have also a different stmeture Compare the 
work of Fox, Duffendack, and Baker ( Proc Nat 
Academy , Washington, 18, p 302 , 1925), who have 
found these two double bands to be due to carbon 
dioxide 

The rod fluorescence from quartz or glass excited 
by the oscillation I now find to have been previously 
noticed by Wood and Loomis (Nature, 120, p 510, 
1927) and also by McCallum (ibxd , 121, p 353, 1928), 
whose communications had escaped my notice The 
view of the first named authors that this fluorescence 
ib in some way due to excited molecules or ions of 
oxygen is no doubt correct, as can be beautifully 
demonstrated by deflecting with a strong horse-shoe 



June 29, 1929] 


NATURE 


979 


magnet the egg shaped luminosity of greenish yellow 
colour which is formed between the electrodes m a 
discharge tube of wider diameter containing pure 
oxygen at low pressure At the points where the de 
fleeted egg is brought near to tne wall, two patches 
of brilliant red appear, separated by narrow, dark 
inter spaces from the nm of gold coloured fluorescence 
next to the electrodes With other gases quartz 
fluoresces in the deep blue or violet, sometimes in the 
green, whereas the red fluorescence, corresponding to a 
band near 620 mm, is only observed with oxygen at low 
pressure Hans Pkttersson 


Structure of the Band Spectra of the Hydrogen 
and Helium Molecules 


In the spectrum of the hydrogen molecule many 
regularities have been found recently, especially by 
Richardson and his oo workers In a note in the 
Za f Phyaik I suggested an interpretation of those 
regularities based mainly on the theory of band 
complexes and the analogy with the helium band 
spectrum The analogy was incomplete in so far as 
the bands found in the spectrum of the hydrogen 
molecules are analogous to helium bands which can 
bo predicted from theoretical considerations, but 
which ha<l not been actually found I liavo foimd 
these missing helium bands now Their structure is 
exactly analogous to that of the hydrogen bands 
given by Riohardson and Davidson (Proc Roy Soc , A, 
123, 64, 466, A, 124, 60, 69), as will be best apparent 
from a description of their peculiarities From the 
red to the violet we have the following branches 


ill* — 

in.-- y-2*s 
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Bands 


P and R branch of 
about euual Intensity 
R strong P woak 
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«B->2>S 




In addition to these seven branches there is one more 
P , Q , and R branch arising from „ — y 2x2 

trapsitions These branohes are very faint, and their 
intensities make it probable that they are only present 
if the regular preoession of the orbital electronic 
moment of momentum around the nuclear axis is 
considerably perturbed It is not yet quite certain 
to which hydrogen bands these tliree branches oorre 
spond If one takes these facts together with the 
arguments mentioned in the note in the Za j Phya , 
the evidence in favour of the proposed explanation 
of the hydrogen bands becomes very strong The 
properties of the helium terms are well known (soe 
the letter to Nature of May 1 1 and a fuller discussion 
m print in Za f Phya ), and therefore I think there is 
no reason to accept the conception of Finkelburg and 
Mooke (Za f Phya , 64 , p 637) of the hydrogen bands 
which is given in the last oolumn of the table 

All the bands the analysis of which seems most 
certain find their explanation in this way The in 
terpretation of some of the •remaining terms does not 
seem to be easy There are reasons, however, whioh 
make it not improbable that the assignment of initial 
vibrational and electronic quantum numbers ought 
to be ohanged for some bands In suoh oases Richard 
son and Davidson’s and Finkelburg and Mecke’s 
analyses usually do not agree with each other 

A few words may be added about the newly dis 
covered helium bands There are three groups of 
them, all belonging to the triplet system, one m the 
red (4 a and 44 — ►2x2), one near 636 my, and one 
near 498 my (5<r and 64 reap 0<r and 64 — y 2x2) 
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The group near 635 was first found by Merton and 
Pilley It, and the 495 group have been partly 
analysed by Fujioka (Za f Phya , 62, p 057) All 
the bands are degraded toward the violet The initial 
terms were known from other bands, the new final 
term 2x2 lies 6118 4 cm -1 above the corresponding 
2x11 (2 p ) term, whereas in hydrogen the 2x2 level 
(B level) lies 8892 cm _1 below the 2x11 (G ) level 
This is the most remarkable difference between the 
hvdrogen and the helium terms, whereas in most 
other respects they are exactly analogous That will 
be seen more cloarlv from the detailed paper The 
new helium bunds will be described in collaboration 
with Messrs Takanune and Iinamshi Their dis 
covery also made possible the hitherto doubtful ana 
lysis of bands in the region around 400 my and 378 my 
It appears that perturbations of the kind described 
in my letter to Nvtuhe of Mar 23 occur for the 
<rl (# ) and 42 (z ) terms The perturbation moves 
to louor 3 if we go to the higher terms 4z (17), 5z (9), 
and 62 (6) are the perturbed z terms 

(j H Diekf 

Natuurkundig Laboratonum 
derRijks Umversiteit 
Groningen 


The Primary Process in the Formation of the 
Latent Photographic Image 

I have read with muoh interest the communication 
from Dr F C Toy and Mr G B Harrison in Nature 
of May 4, 1929, p 079 The experiments described 
on the photo conductance phenomenon m stiver 
bromide afford valuable confirmation of the results 
obtained by Dr W Vanselow and myself on the 
photo voltaic effect at silver bromide silver elec- 
trodes, which were briefly described m the sixth 
Hurter and Driffield Memorial Lecture 1 1 hese 

results, we consider, not only demonstrated the 

f mmary separation of electrons by light in the photo 
ysis of silver bromide, but also gave the first evidence 
that this separation of electrons is actually related to 
the liberation of bromme The negative potential 
differonco ascribed to electron liberation is produced 
within eh second of the incidence of tho light, attaining 
a maximum within ^ to jV second 

We regard these, and othei results now being 
published in the Journal of Phyaical Chemistry, as 
confirming the hypothesis of electron liberation from 
the bromide ion and transfer to tho silver ion, which 
was proposed by Sheppard and Tnvelli and inde 

e vidently by Fajans, in 1021 Dr Toy and Mr 
amson interpret their recent results in terms of this 
same theory Now it may be noted that the photo- 
conductance phenomenon by itself only shows the 
production of mobile electrons, but not that they are 
valence electrons from the bromide ions The corre- 
spondence of the primary photo conductance current 
with the photographic effect, as demonstrated for 
wave length sensitivity and time order sensitivity by 
Dr Toy and his collaborators, is unquestionably very 
significant Considered in relation with our measure 
ments of the photo voltaic effect, they strongly sup- 
port the view that the inner photo electric effects — 
photo voltaio and photo conductance— as also the 
photographic and photochemical effects, all denve 
from the same primary separation of the electron 
from the bromide ion 

In terming this the primary event, I take leave to 
differ somewhat from Dr Toy and Mr Harrison in 
regard to their statement on latent image formation 
1 The Formation of the Photographic Latent Image , Phot J , 67, 
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They say “The complete building up of the latent 
image is now generally considered as divisible into 
two stages (1) The absorption of light by silver 
bromide and the immediate resulting mechanism, and 
(2) complicated chemical reactions between the pro 
duot of the hght action and the other substances, suoh 
as gelatin, present in the emulsion " This description 
seems to me incomplete, because it applies equally to 
the formation of the visible image It seems to me 
preferable to aa y that the primary event or ele 
mentary process is the separation of the electron from 
the bromide ion' We have then 
Br + h* — -vBr + # 
followed by other processes 

Ag + 9 — >-Ag(atom) 

Br + Br — »-Br, 

Br + Acceptor — >-(A)Br 
Br, + Aooeptor — >-(A')Br, or 

( A'jBr + HBr 

The formation of a latent image involves both the 
segregation of bromine and the aggregation of the 
silver atoms produced The mode of tins 1 aggrega 
tion ’ appears to me an essential aspect of the ‘'com 
plete building up of the latent image ” 

This formulation of the steps tacitly assumes that 
no work of predissooiation or disgregation of the 
silver halide lattice is necessary at the interface with 
a conductor, as suggested in my letter in Nature 
(121, 574 , 1028) and discussed in detail in the 
Journal oj Physical Chemistry (33, 260 , 1929) 

S E Sheppard 

Research Laboratory, 

Eastman Kodak Company, 

Rochester, N Y 


The Classification of Soils for Purposes of 8urvay 
The growth of interest in soil surveys of recent 
years and the impetus given to the natural study of 
soil by the work of the Russian pedologists have led 
to considerable disoussion directed towards the formu 
lation of a world system of classification C F 
Marbut (Proc Intern Conor Soil So i , iv 1 , 1928) 
has proposed a scheme which amplifies the earlier 
classification of Glinka, using profile as affected by 
climate as a basis The problem of the worker in a 


according to conditions of formation This furnishes 
the series which, following American practice, are 
named after the localities in which they have been 
studied The final types are given by considerations 
of texture 

For example, soils derived from non-calcareous 
sediments of Cambrian, Ordovician, and Silurian age, 
excepting hard crystalline gnts, form one suite 
Normal sedentary soils of this suite are called the 
Powys senes and give such types as the Powys silt 
loam, Powys hght loam, etc The corresponding 
drift soils form the Penrhyn senes , soil with impeded 
drainage, the Bethel senes , podsolised soils, the 
Hiraetnog senes , and alluvial soils, the Conway 
senes 

In addition there are a few senes depending on 
purely looal conditions of surface geology, and topo 
graphical soils, such as marine alluvium, dune, fen 
peat, mountain peat, and heath peat, for which it is 
proposed to use a desonptive rather than a local 
nomenclature 

G W Robinson 

University College of North Wales, 

Bangor, June 5 / 


The Origin of Adaptations 

In Nature of June 1 there is printed the report 
of a lecture by my old fnend, Dr E J Allen, on “The 
Ongin of Adaptations” I do not desire to enter 
into a detailed ontioism of the views put forward in 
that lecture, but m one paragraph Dr Allen refers to 
my views He correctly states that I believe that 
definite proof of the inheritance of acquired characters 
ih available in the works of Kamrnerer, Durkhen, and 
Breoher, but that Graham Kerr and Goodnoh have 
put forward strong arguments on the other side So 
far as I understand the attitude of Graham Kerr and 
Goodrich, it amounts to this that having oonvinoed 
themselves on o priori grounds that the inheritance 
of acquired characters is impossible, they refuse to 
credit any evidence on the other side Such an 
attitude is very illuminating as to the mental outlook 
of these two biologists, but it is not helpful m throwing 
any hght on the question 

The question of the reliability of Kammerer’s 
results has been plaoed in an entirely new hght by 
the visit of Prof Przibram, who was Kammerer’s 
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small area will generally be the final subdivision of 
an area of soils mainly belonging to a single group in 
the world scheme 

The accompanying scheme indicates an attempt to 
olassify Welsh soils, which belong to the feebly pod- 
solised group, for the purpose of soil survey The 
first division is into suites each characterised by the 
same or similar parent material and is, in a qualified 
sense, geological The next division is into phases 
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teacher, to London. Prabram saw Kammerer’s 
experiments performed, and m particular saw the 
ontioal specimen of Alylts living the sole question 
for him was who, during Kammerer’s absence on war 
service, interfered with this and other specimens. He 
had no doubt whatever as to the bona fide of the 
experiments, for they were performed Under his 
immediate supervision. 

As to Durkhen’s work on the colours of the pup« 
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of white butterflies, Przibram agreed with me that 
the experiment and the results obtained were a 
repetition and confirmation of Kammerer’s work on 
Salamandra maculosa I think that I was the first m 
Great Britain to direct attention to the critical and 
important chai actor of Durkhen’s work and I 
suggested to my friend Dr Heslop Harrison, who had 
so much skill in breeding insects, that he should 
endeavour to repeat the experiment This he sue 
eessfully accomplished, and this feat makes the dog 
inatic criticism of Kammerer’s work look lathei 
foolish 

binoe that tune Metalmkoff, of the Pasteur In 
stitute m Paris, has proved the mhontability of ao 
q Hired immunity in the caterpillars of the beeswax 
moth , and this experiment is doubly interesting, 
bocaune the offoct on the offspring of the acquired 
character only became obvious after five generations, 
incidentally confn ruing 1 amarok’s view who rightly 
emphasised the importance of the time factor in use 
inheritance 

Dr Allen quotos with approval Hortwig h statement 
that the real question is not “ Are modifications in 
horited 1 ” but How are now factors acquired ? ” 
In this statement there lurks an obvious fallacy, 
which one might expeit from Hertwig, but not from 
Dr Allen Them are no ‘ new fat tors ’ in animals 
Every apparently new factor tunis out on close 
analysis to bo an enhancement or a diminution of 
a pic existing one and the supposed difficulty of 
explaining the value and function of incipient char 
actors can only bo ohaiacterised as a Darwinian 
nightmare 

K \\ MaiBrtdf 
Imperial College of Science, 

South Kensington, London, S \\ 7 


Cosmic Radiations and Evolution 

1 HKRl- seem to be no sure grounds for behoving 
that the penetrating ladiations ate uniformly dis 
tnbutod throughout spaco If they are not, and if 
considerable variations in the strength of those 
reaching the eaith have occurred in the past — possibly 
referable to translatory mo\ oments of tho solar 
system — then senouH effects upon organic evolution 
may have taken place Millikan estimates thoir 
present energy as equal to about one tenth of that 
reaching the earth from the luminous radiation of 
the stars At present, therefore, the penetrating 
rays are probably without positive effects upon 
organic life It does not follow, however, that a 
recent decline m strength would be without serious 
effects 

The influence of gamma radiations upon organic 
structures has been studied from mauy points of view 
It would seem to resolve itself finally into one of 
ionisation, the gamma radiations when absorbed 
being transmuted into beta lays Medical researches 
directed to the elucidation of the changes consequent 
upon radiations applied to healthy and to morbid 
tissues appear to lead to the conclusion that a 
selective influence is involved, the morbid tissues 
being destroyed by the same radiations as fail to 
affeofr the neighbouring healthy tissues, but which 
seem, rather, to stimulate the latter to an attitude 
of increased stability 

This at onoe suggests an issue of rather sensational 
kind, and certainly at present purely speculative 
I refer to the present world wide increase of cancer 
in its various forms This increase might be ex 
plotted as due to the disappearance In recent times 
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of a oonti oiling faotor wluch, in a word, acted in 
the same manner as y rays or X rays upon animal 
tissues J Joly 

Trinity College, Dublin, 

May 20 

Dr Joly has pointed out the possibility that cosmio 
radiations, acting as a purely environmental factor, 
have produced changes in the resistance of human 
cells to the attacks of cancer 

In this connexion the work of Goodspeed and Olson 
{National A coil of Sciences, vol 14, No 1, Jan 1928) 
is of particular interest These investigators have 
shown that a high percentage of variation in the 
piogeny may be produced by the radiation of the 
sexual cells of the parents w ith X rav s In one popu 
lation of 200 plants from radiated parents thore were 
more than 70 per coat of variant individuals Visible 
alterations in the chromosome s lurompanicd theso 
morphological variations Iho results were obtained 
with rathei intense radiation acting for a short tune 
From theso observations it appears possible that 
cosmic radiations (which nro of tho nature of X rays) 
have boon a factor in the production of variations bv 
direct action on the gormplasm 

Henry H Dixon 

Si bool of Botany , 

Trinity College, Dublin, June 10 

Electrified Omnibuses 

It may bo worth while to record m Nature an 
ohsenation made hv me of electrification of an 
omnibus Kocently I was going to board an omnibus 
in Victoria Street and in order to do so grabbed tho 
brass rail just as tho omiubus was about to stop In 
doing so I rocoived an unmistakablo electi to discharge 
On coming hac k after a short time 1 went to the 
same spot — opposite to the Army and Nav y Stores — 
and put my knuckle against the lads of thoso omm 
buses wluch I could touch before anyone else did so 
In all oases in which they fame along at a brisk pace 
and pulled up quickly I rocoived a sharp prick from 
the spark In one case a second application was 
rewarded by a second spark It was at a time when 
tho sun was shining down the street and all was as 
hot and dry as could well be No doubt it was the 
scuffling of the rubber tiros on tho polished asphalt 
that gave rise to the electrification In intensity tho 
shock, if Huch a term can bo used, was two or three 
times as strong as that obtained after stioking a cat 
by the fire on a frosty night when a visible spark 
may bo obtained from the cat’s nose 

In all my experience of omnibuses this is the first 
time I have noticed this electrified condition, and I 
have novor heard of it from any one elso 

C V Bovs 

00 Viotorin Street, S W 1, Juno 11 


Spectrum of Trebly Ionised Bromine, 

I reported classification of the spectrum of 
doubly ionised bromine in a previous note to Nature 
of Feb 10, p 241 Following that work, I have been 
able to classify the lines of trebly ionised bromine 
The ohief lines of the group N,(O l -< — O,) have been thus 
located »P, *D, line at *~ 36675 2 , the »P, »P, at 
*=*40130 8, and *P, »S, line at * = 42247 The singlet 
system and mter-oombinations have also been ob 
tamed, namely, *P, *P, at * = 42177 The differ 
enoes are *P, - *P X = 500, *P, * 'P t - 933, and >P„ - ip x 
= 2532 Surfsh Chandra Deb 

Physical Laboratory, 

Allahabad May 9 
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The Origin of Variations 

By Sir Olives Lodge, FR8 


A RTICLES in Nature have the advantage that 
they are addressed not merely to experts m 
the same lme of work as their writer — these have 


to be placated rather than informed — nor are they 
specially addressed to the school educated general 
public, who are more likely to recognise the etymo 
logical character of the terms used than to ap 
preciate their physical or biological significance 
Articles m these pages are, I suppose, primarily 
intended to reach workers in other branches of 
science, thereby puttmg them into touch with modes 
of thought differing from but akin to their own 
Our relations with each other are somewhat like 
those of politicians m alien countries the problems 
are different, the methods dissimilar, but the general 
aims are alike 

International exchange of views is sometimes 
valuable , international conversation at Geneva 
has become possible and long may it be before 
Nature is subdivided into delimited areas labelled 
A and B Seldom, however, does a member of one 
group feel entitled to intervene or say a word con 
oeming the business of any other group If ho 
does, he runs the nsk of being regarded as a tres 
passer and treated with contumely That of itself 
would matter little What usually deters him is 
the doubt whether anything he has to say is likely 
to bo of the smallest use he might be merely 
airmg his own ignorance Well aware of that 
likelihood, he may nevertheless occasionally ven 
ture to intervene, with all due diffidence and 
dependence on the chanty and better understanding 
of those whose knowledge is so thorough that they 
can afford to pardon crudenesses of expression, and 
be willing to give favourable interpretation to 
presentations from another point of view 

These remarks are introductory to some comments 
on this year’s Joseph Hooker Lecture before the 
Linnean Society, by Dr E J Allen, on “ The Origin 
of Adaptations ”, as partially reported m Nature 
for June 1 , page 841 , and without further apology 
I would thank him for this concise summary of 
opinions on so interesting a subject — first explicitly 
treated, so far as I know, by Bateson many years ago 

Take then the question of heredity, on which so 
much turns Certain truisms may safely be laid 
down The only material transmitted to descend 
ants is the germ-plasm (using that term oompre 
hensively as including germ and sperm) No 
portion of the soma is transmitted, and therefore 
changes in the soma can only be inherited if they 
are such as to modify the germ plasm We know, 
however, that that substance is modifiable by sbght 
changes in the environment, and hence it would 
appear quite possible for body changes to have 
their due effect Such change may be imper- 
ceptible , except when tested by the aotuahty of 
inheritance, they might otherwise escape observa- 
tion hence only experience can tell us what is 
heritable The body is the organ which gams 
experience of surrounding conditions and adapts 
itself to them, whether it can transmit any part 


of such adaptation to the germ plasm can only be 
effectively tested by observation of the descendants 
If no such transmission occurs it is difficult to see 
how racial experience can contribute to progress 
I gather that observation shows that evolution 
proceeds in such a way that descendants are on the 
whole hotter adapted to their surroundings than 
their ancestors , and further, that improvements 
do not proceed as if executed m accordance with 
some preconoeived set plan, but that they are 
flexible and able gradually to follow unexpected 
changes m the environment whioh could not have 
been foreseen Inheritance of modifications may 
be slow, but changes or adaptations of an individual 
may be quick, as when a flat fish rapidly and 
surprisingly adapts its coloration to suit the back- 
ground on which it is placed In other words, 
adaptability of a somatic kind exists in the indi- 
vidual as a fact of observation, so that there is no 
question about the possibility of individuals adapt- 
ing themselves to circumstances The question 
is how more senous adaptation, to permanently 
changed surroundings, can be conveyed to de- 
scendants 

The first vera causa suggested is natural selection 
and survival value Permanent modification may 
result from the improved chances of life for those 
individuals who happen to be bom with some 
approach to the favourable variation or mutation , 
subject to the added proviso that such innate 
peculiarity is transmissible by inheritance This 
doctrine, though apparently true so far as it goes, 
obviously does not explain how the variation arises 
it only acts as a lock to secure its continuance in 
the race when it has arrived The problem of the 
origin of the variation is deeper than that The 
survival of the fittest or the elimination of the 
unfit, alone, is little more than a shipwreck 
expenenoe 

I will now make a quotation or two from the 
artiole referred to , and as it is so Accessible, and 
this is not a controversial epistle, I will not hesitate 
to introduce into my quotations words in square 
brackets that are not m the original In the second 
column of page 843, 1 read 

“That evolution proceeds according to laws 
of the same character as other [known] laws of 
Nature, is the common basis of all modem 
evolutionary theory, and was held perhaps more 
strongly by Darwin, Huxley, and Weismann than 
it is by some writers of to day ” 

The word “ known ” which I have thus introduced 
is surely important, for if it be omitted I do not 
see how anyone could doubt the statement Every 
event must happen m accordance with laws of 
Nature in the widest sense But as to whether at 
any given period those laws are all known, or rather 
whether the laws known to a particular generation 
are sufficient as a basis from wrnoh to explain every 
recognised phenomenon, may very well be doubted 
That, I presume, is the only point on whioh modem 
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writers can differ from what may be called the 
Huxley point of view — or, to make it impersonal, 
say, from the view that the fundamental knowledge 
of Nature already acquired by humanity is sufficient 
to account for all observed phenomena Those 
phenomena have been added to since the middle of 
last century, and everyone who knows anything of 
Darwin and his great protagonist must realise how 
eagerly the newer experimental results would have 
been assimilated and utilised by them 

Guidance and Control 
The question which still remains open, as worded 
by Dr Allen, is ‘ how the soma influences the factors 
in the germ cell ” Well, that is one way of putting 
it, from the material point of view and an inter 
change or circulation of hormones has been sug 
gested as a material method For paternal in 
hentance this particular method may possibly 
lack cogency, but doubtless some machinery 
will be found , one can scarcely expect to see 
changes produced m matter without some appro 
pnate mechanism ! But that alone does not solve 
the problem There is about the process a sugges 
tion of purpose, as if, like all other mechanism, 
it were constructed for a definite object, and de 
signed so as to work in a particular way A random 
circulation of hormones, or of anything else, could 
scarcely be tiusted to effect the precise changes 
which, having originated in the soma and possessing 
survival value, ought to be transmitted to the 
germ plasm so that they may be inherited Hor 
mones may, for all I know, constitute the material 
moans of conveyance , but how do they exorcise 
that function ? And what initiates or controls their 
activity 1 So much is left unexplained even when 
the machinery is discovered 

Material mechanism is just what can be followed 
by those whose business it is to study the physioal 
basis of life, but mechanism is never self explanatory 
The most automatic mechanism ever constructed 
must have mind behind it, not indeed in its con- 
temporary working, but in its design and purpose , 
and if the result of mechanical working simulates 
the effect of purpose, it may be wise to keep our 
minds open to the possibility that after all there may 
have been some purpose, or so to speak intention, 
m the change that is being observed and in the 
adaptation of the means The mechanism whoreby 
a fiat fish (to go back to that merely popular 
illustration) changes its pattern when greater con 
cealment can be thus seoured, has I believe been 
made out certain pigment cells swell, while others 
contract That the animal* knows what it is doing 
is quite unlikely the mechanism presumably works 
automatically But surely biologists scarcely feel 
that they have got to the bottom of the problem 
when they merely point out the mechanism ! 

Some biologists apparently realise that a state 
meant in terms of automatic working is not ulti- 
mately satisfying, and are said to have introduced 
“ the idea of some psyohic or psychoid influence, 
controlling and regulating the prooesses of meta- 
bolism and organic growth ” , which idea is 
No 3113, Vol. 123] 


deprecated by Dr Allen, in common I suppose 
with many othors, as too like “ the animisms of 
primitive man ”, too suggestive of conscious pur 
pose, “ such as we know only in ourselves, or by 
analogy assume m higher animals ” 

Purposive action and planning, however, do after 
all exist m the universe, and therefore may have to 
be taken into account m ways of which we at present 
have no suspicion It is true that the higher 
animals who thus act for the future have “an 
elaborately differentiated nervous system ” , but 
that is only part of the mechanism for the forming 
and carrying out of a purpose A machine does not 
really explain the rationale of its own action no 
machine is able to do that The most elaborate 
machme is a mere executive 

Suppose we revert to an earher position and ask, 
How do we know that germ plasm may be influenced 
and modified or adapted to now and unexpected 
conditions ? Doubtless we know it in several w ays, 
but among others by the direct experiments men 
tioned by Dr Allen m the second column of page 
842, where we are told ‘ that the germ plasm itself 
can be acted on by physical and chemical forces m 
the environment in such a way that mutations are 
produced ” For 

‘ Harrison has shown quite clearly that the 
gtrm plasm can be changed by chemical sub 
stances contained in the food of an animal, or 
in more general terms that the germ plasm can 
bo altered by the environment ” 

Here, then, is a change which has been pro- 
duced through proper physical and chemical means 
and has resulted in a mutation But surely Dr 
Heslop Harrison may bo not impolitely called “ a 
psychic or psychoid influence, controlling and regu 
fating the processes of metabolism and organic 
growth ” , and H J Muller, by finding the correct 
dosage of X rays for mutation production, seems 
to be another of those influences An imaginary 
observer able to watch the processes, but from 
whom the operator was concealed, might feel lm 
pelled to infer him But indeed we need not appeal 
only to recent advances The long established pro 
cedure of breeders, and even of gardenors, long ago 
showed that mental operations — put into effect by 
a nerve muscle system — were able to guide and 
direct the ordinary forces of Nature so as to produoe 
variations almost at will The beneficent progress 
of discoveries m agriculture, from which ultimately 
we hope so much, is an outcome of this purposive 
activity of a “ psychic or psychoid influence ” 
Such an influence is therefore another vera causa, 
which may be more widely operative than at present 
we imagine 

Concealed Influences 
It will be said, however, it is quite unfair to bring 
in the operations of a highly organised product of 
evolution, and use that as an analogy for what 
occurs in connexion with low organisms without 
any traoe of psyohio or even nervous development 
How is it possible for anyono who wishes to adhere 
oloeely to the laws of Nature to think of any other 
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influences than those displayed by the organisms 
themselves 1 How can we detect concealed in 
fluences ? If wc attend only to matter, and to 
those laws which have been already ascertained, 

I admit it may be impossible But a physicist is 
not limited to the contemplation of matter He 
regards the behaviour of matter chiefly as a sign or 
indication of what is going on in space Faraday 
showed that the phenomenon of electric charge 
would never be properly understood by attending 
to matter alone he traced the electric field to a 
property of space ( harged conductois are only 
the boundaries or term mala of an electric field exist 
ing m vacuo Similarly Poynting showed that 
an electric current is not propelled by anything 
occurrmg ill a metallic conductor, but by an in 
fluence reaching the conductor through space The 
energy of the sun reaches the earth in that sort of 
way Atoms act on each other across intervening 
space , and it is to space that modem physics turn 
for explanation of cohesion, elasticity, and of what 
used to be called ‘ gravitational attraction ’ 

In fact, it may be said that modem physics 
attends very much to space and its properties, and 
utilises matter mainly as an index, demonstration, 
or manifestation of those properties The very 
electrons of which matter is composed are spatial 
peculiarities, and seem to have more affinity with 
waves than our scientific ancestors suspected An 
electric current, considered materially, is a pro 
eession of electrons , but the driving power is not 
an end thrust like that of water through a pipe | 
the propulsion is a lateral propulsion exerted by 
electromotive forces which reach the conductor 
through the surrounding medium, along paths 
which can bo mapped out 

Undoubtedly wc are dependent on matter for 
every observation , we cannot study even ether or 
radiation without it , occurrences in space are 
concealed from us, they have to be inferred For 
example, a magnetic field is an ethenc or space 
phenomenon, and yet, admittedly, it is by aid of 
the properties of matter that we explore and 
investigate such a field But matter after all is 
secondary , it displays and locates the pheno 
menon it helps us to deal with it and make expen 
ments upon it , yet an actual magnetic field is 
turning out more like a circulation in space than 
anything else Before the discovery of electnc 
currents, the only magnets known were natural 
magnets and those which had been propagated 
from them by regulated movements One magnet 
oould produce any number of others, without being 
itself weakened, and there was no magnetism 
without antecedent magnetism The parable is 
obvious 

The progress of science m that department, 
however, led on to the production of artificial 
magnets, electromagnets, whereby fresh magnetism 
could be generated by setting electricity in motion 
Yet, even bo, ‘generated’ is scarcely the correct 
term The act of magnetisation seems to be only 
the utilisation and opening out of circuital relations 
whioh already exist, so that instead of being shut 
up into infinitesimal configurations they are dis- 
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played openly and made manifest Pre existing 
but imperceptible magnetism could be incarnate in 
matter anil exhibited All matter has close rela 
tions with the space surrounding it Radiation is 
a constant means of communication, not only 
obviously, but also secretly, in ways only recently 
discovered An atom under certain conditions can 
emit energy into space, and can receive energy from 

r e , and all material activity is the result of 
interchange of energy In space, the energy is 
what we call potential in matter, it is what we 
call kinetic The one form is continually passing 
into the other, and back again 

It must be admitted that analogies prove nothing, 
but they are sometimes suggestive My suggestion 
is that life is somethmg which primarily exists in 
space, though we only know of it when it is associ 
ated with and displayed by matter I venture to 
say that we shall never understand life so long as w e 
attend to its material manifestation alone We 
must always use matter as our index and means of 
exploration, because it is matter alone that appeals 
to our senses , but the reality may he beyond or 
behind matter, and may only interact with it for a 
time We should never have understood the laws 
of an electromagnetic field, and the nature of 
radiation, by theorising as if matter were supreme 
Even now we scarcely understand tho nature of 
gravitation, though we can apply its laws with 
considerable success to the motions of material 
bodies Similarly, the nature of life ib unknown, 
though a vast amount has been learnt about living 
bodies 

1 would ask biologists to consider whether they 
could not, as a working hypothesis, begin to con 
template life as something existing in space as in a 
sort of infinite reservoir, out of which it could under 
appropriate stimulus enter mto association with 
molecules of sufficient complexity to enable it to 
catch hold and becomo as it were incarnate They 
might go on to suspect or infer concealed mechan 
ism, not of a perceptible material kind, but still 
possibly of a physical nature, activated by some 
thing at present unknown I suggest that con- 
cealed powers have put the organism together, m a 
specific form, out of such materials as came to hand 
When the machine goes out of order the oontrol 
ling powers cease to De able to display themselves 
the instrument of manifestation is spoilt But we 
need not jump to the conclusion that when they 
related themselves to matter they came mto exist 
ence, and that when they leave matter they cease 
to be 

Few of the controlling powers can have attained 
an individual or personal existence, but we know 
that matter, m its more complex and higher proto 
plasmic forms, has been the means of individual- 
ising those concealed activities , and consequently, 
as developed personalities, we ourselves are able to 
testify and help the explorers If they made use 
of all the information available they would have a 
wider scope for contemplating the apparently pur- 
posive movements of live things, ana might realise 
that m studying as they do the material basis of 
life, they are studying the mfluenoe of some 
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controlling entity — perh aps ethenc, perhaps psychic, 
probably both — by aid of the material mechanism 
w hich it utilises 

Conditions for Vitality 
There are certam narrow conditions which have 
to be satisfied before live things can appear — a 
certam narrow range of temperature, the presence 
of chains of carbon atoms and perhaps of oxygen 
and liquid water — all of which are commonly called 
the conditions necessary for life to exwt I would 
rather call those the conditions necessary for 
vitalising or animatmg matter — the conditions for 
vitality , in other words, the conditions enabling 
life to enter into association with matter I admit 
that it is the peculiar behaviour of organised cells 
that we commonly designate by the term alive ’, 
but we must not be too much hampered by our 
use of terms Animated matter displays life, and 
the display or manifestation of life wo might call 
vitality When vitality ceases we are apt to 
imagine that life has gone out of existence But 
we do not thmk that electricity has gone out of 
existence when a body is discharged, though it is 
no longer electrified , nor noed we thmk of magnet 
ism as going out of existence it can become con- 
cealed and go out of our ken Nor do we think of 
electricity as ever coming into existence — at least 
not under observation , it can be localised so as to 
display itself by material effects Animated matter 
behaves in a curious way, and so does electrified or 
magnetised matter A compass needle points north 
aud south, as if mysteriously cognisant of those 
regions but everyone knows that it is only acted 
on by the peculiarities of the space near it 

Similarly, if we try to understand apparently 
purposive action in animated matter, we may fail 
unless we realise more clearly that something is 


The Joint Meeting of the French 

I N 1914, while the British Association was meeting 
m Australia, the delegates of the Corresponding 
Societies were invited as guests at the conference 
of L’Association Franyaise pour l’Avancement des 
Sciences, then being held at Havre Those who 
were present will remember the hospitable way in 
which they were entertained at the Hotel Frascati, 
at the meetings and excursions, though as day by 
day passed there seemed to be something mysten 
ous going on , the hotel gradually emptied, there 
were signs and whisperings, the members were 
impressed by the enormous accumulation of food 
stuffs m the warehouses, tyid before the meeting 
was closed the declaration of war explained a good 
deal The members had to find their way back to 
England as best they could, and those who had the 
experience will never forget it 

The French Association, towards the end of July 
fhia year, again meets at Havre, and as the principal 
members of the British Association will then be 
at South Africa, our French colleagues have again 
extended the courtesy of inviting the other members 
of the British Association to attend its conference at 
Havre without any extra fee beyond the ordinary 
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controllmg and being itself displayed by that matter 
An electrician uses a compass needle or a filament 
to display or manifest an electric current , but he 
would not understand much about the current if he 
limited himself to a discussion of its material 
manifestation Nor do I think that we shall 
understand much about heredity, and the other 
strange occurrences dealt with by the biologist, so 
long as we attend only to the material vehicle or 
instrument of life Life enters into a nascent 
organism gradually, as its cellular constitution is 
enabled to receive it , and when, m the long course 
of evolution, an organism has attained sufficient 
complexity, the higher stages or aspects of life, 
called mind and consciousness, enter or are mani- 
fested too But a study of the mechanism alone 
will never detect more than an mdication of our 
thoughts, plans, hopes, and aspirations , nor can 
we thus explain consciousness and our power of 
understanding what is going on in the material 
explored 

One more quotation from Dr Allen in conclusion, 
with which, 1 need scarcely sav, I heartily agree, 
especially if extended by the words m square 
brackets 

“ Inwhateverdirectionwe look problems bristle, 
problems open to successful attack , and the old 
qualities, insight, patience, and determination, 
will get them solved But we must not limit the 
outlook, and all aspects of biological research 
must proceed hand m hand Botany, zoology, 
palaeontology, the work of the systematist and of 
the field naturalist, the study of Btructuro and 
the study of function, the work of the embryo 
logist and of the experimental physiologist, of the 
geneticist and of the statistician fa^ t even of the 
physicist and the psychologist], all are necessary, 
and none can succeed without the others ” 


ind British Associations at Havre 

subscription to the British Association which would 
be paid m any case 

In addition, the French Association has invited 
the delegates of the Corresponding Societies to hold 
their conference during the Havre meeting, and in 
connexion with this a sub committee was appointed 
consisting of the president of the Conference of 
Delegates, Dr F A Bather , the secretary, Dr C 
Tierney , and the acting secretary for the Havre 
meeting, Mr T Sheppard Sir Henry G Lyons 
was also appointed the official representative of the 
British Association and chairman of the organising 
committee referred to 

At the Glasgow mooting of the British Associa- 
tion, Dr A Loir, whose courtesy was so much 
appreciated m 1914, was present and gave an 
official invitation to the General Committee of the 
British Association and was prepared to do the 
same for the Conference of Delegates, but appar- 
ently that body was too fully occupied to spare the 
necessary time Mr T Sheppard has recently 
visited Havre and met the chairman of the Local 
Committee (the English Consul, Mr H C Swan), 
Dr Loir, and others interested in the local arrange- 
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ments The Hdtel des Soci&^s Savantes, next to 
the Lyc6e de Ganpona, where the meetings of the 
French Association will be held, has been gener 
ously placed at the disposal of the British Associa- 
tion for any special meetings, etc These rooms 
provide a general meeting room for the delegates, 
a committee room, and an exhibition room 
During the conference, Dr Bather will give an 
address on museum matters to a section of the 
French Association, and Dr Pullein will speak on 
radiology at the request of the Association The 
Conference of Delegates will be held at 5 f m on 
July 26, when the question of the Channel Tunnel 
from both engineering and geological points of view 
will bo discussed The British committee is ar 
ranging an exhibition of air photographs, regional 
survey maps, etc 

The French Association commences its pro 
gramme on Thursday, July 2fi, at 11 am, when 
the opening session will be held at the Grand 
Theatre In the afternoon is the organisation of 
the sections, and in the evening a reception by the 
Corporation at the Town Hall On Friday, July 
26, there will be papers and discussions , visit to 
exhibitions organised at the Lyc6e de Garmons, 


News ai 

On June 26 the centenary occurred of the death 
of James Lewis Smithson, who by his will, dated 
Oct 23, 1826, left his fortune “ to the United States 
of America to found at Washington, under the name 
of the Smithsonian Institution, an establishment for 
the increase and diffusion of knowledge among men ” 
Bom in France in 1765, Smithson was the illegitimate 
son of Hugh Smithson (1716-86), who married the 
heiress of the Percy property, took the name of Percy, 
and in 1706 was made Duke of Northumberland, and 
of Mrs Elizabeth Maoie, widow of James Macie, of 
Bath He was known during the first half of his life 
as James Lewis Macie, and under that name he 
entered Pembroke College, Oxford, graduated as 
M A in 1786, and was the following year admitted 
a fellow of the Royal Society His attainments in 
chemistry and mineralogy were vouched for by 
Kirwan, Blagden, and Cavendish, and Smithson’s 
life was mainly devoted to scientific studies He 
travelled and lived much abroad, counted among his 
friends and correspondents, Davy, Thomson, Caven 
dish, Biot, and Arago , contributed some 27 papers 
to the Philosophical Transaction*, Thomson's Annals 
of Philosophy, etc , and collected a great mass of notes 
on various subjects His death took plaoe at Genoa, 
and his grave, until the end of 1903, was to be seen 
in the little English Cemetery on the heights of San 
Bemgno overlooking the Gulf of Genoa Early in 
1904 his remains were exhumed and, under the super 
vision of Alexander Graham Bell, conveyed to 
Washington, where they now he in a mortuary chapel 
in the great institution founded through his action 

Smithson’s fortune came to him through his 
mother, who oould claim descent from Henry VII 
and was connected with the Hungerford family of 
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natural sciences by the Geological Society of 
Normandy and the Linnean Society of the Seme 
Maritime, and exhibits by the cml engineering, 
dentistry, meteorologioal sections, etc , visit to 
the Port and a lrner , and a conference at the 
Grand Theatre On Saturday, July 27, there will 
be a visit to the English exhibitions and museum , 
visit to the museum at Old Honfleur, and a publio 
conference m the Franklin Hall Sunday, July 28, 
will be occupied by a general excursion to F6camp , 
and the unveiling of a monument to Dr L6on 
Dufour On Monday, July 29, further discussions, 
visits to various buildings, and in the afternoon an 
excursion to the Art Gallery and New Archaeo- 
logical Museum at Graville Abbey In the evening 
there will bo a soiree at the Municipal Casmo or on 
a liner Tuesday will be occupied by papers and dis- 
cussions and the closing session On Wednesday, 
July 31, and Thursdayand Friday, Aug 1 and 2, there 
will be final excursions to Grouville, Lisieux, Caen, 
Bayeux, Mont St Michel , and Rouen and (hstnct 
Inquiries in reference to the meeting should be 
addressed to Mr T Sheppard, at the Museum, 
Hull, or to Dr A Loir, Comit4 Local, Hdtel de 
Ville, Le Havre, France 


d Views. 

Studley In his will he direoted that his property 
should first go to a nephew, Henry Hungerford, and 
it was m the case of his nephew’s death that it was 
to go to the United States It was not until 1837 
that any of the money was received in Amenoa, anil 
a further nine years elapsed before Congress decided 
to accept the trust and found the Institution The 
Board of Regents designated by the Government 
met on Sept 7, 1646, and one of their first acts was to 
appoint Prof Joseph Henry, of Princeton, as secretary 
It is not too much to say that it was largely owing to 
Henry’s foresight, energy, and broad mmdedness that 
the Smithsonian Institution soon gamed an inter- 
national reputation Henry has been succeeded by 
Spencer Fullerton Baird (1878-87), Samuel Pierpont 
Langley (1887-1906), Charles Doolittle Walcott (1907- 
1927), and the present secretary, Dr Charles Greeley 
Abbot “ Smithson’s wishes ”, wrote Langley thirty 
years ago, ‘‘have been earned out by those Immediately 
administering them with a constant scrupulous thought 
of the intent of the founder, while in doing this the 
best results have flowed from a ngid construction of 
his own words, so bnefiy expressed, and from a 
division of the activities of the Institution into two 
great distinct but parallel paths, the ‘ inorease ' and 
* diffusion ’ of knowledge ” The motives whioh led 
Smithson to leave his money to the United States 
will probably remain unknown, but we are in no 
doubt as to the admirable manner in which his wishes 
have been earned out or of the fruitfulness of his 
bequest 

In his presidential address to the Pharmaceutical 
Conference in Dublin on June 26, Mr R R Bennett 
dealt with some aspects of matena medioa in whioh 
a rational use of drugs has replaced a orude em- 
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pinoism, owing to recent advances in chemistry and 
physiology and in the science and practice of medicine 
Such increased knowledge has led to improvement m 
the public health, and to the discovery of new remedies 
the beneficent effects of which are world wide m their 
application In the tropics especially, knowledge of 
the natural history of parasitic diseases and the 
discovery of drugs exeiting a curative effect havo led 
to a measure of control which makes available for 
human habitation large traoks of otherwise unhealthy 
country In this work the part played by synthetic 
diugs is of great importance but in spite of the 
discovery and use of powerful new remedies our 
knowlodge of the relationship between chemical 
structure and physiological action is fragmentary 
It can only be increased by the systematic preparation 
of new comjiounds and the examination of their 
pharmacological properties In this connexion the 
establishment of a chemical research laboratory at 
Teddington under the general scheme of research 
directed by the Department of Scientific and In 
dustnal Research must be regarded as an experiment 
of great interest In collaboration with the Medical 
Research Council, an endeavour is to be made to 
obtain experimental evidence of the relationship 
between constitution and activity 

New remedies or methods of treatment are often 
of respectable antiquity Mr Bennett mentioned that 
ephednne which has found a place in the treatment 
of asthma, is similar both chemically and pharmaco 
logically to adrenaline it was isolated, but not used, 
fifty years ago the Chinese, however, have employed 
the oiude drug for more than two thousand years 
Again, animal preparations were used as medicinal 
agents, only to fall into disfavour now they are 
coming into vogue again, and some exert a specifio 
effect in certain diseases , for example, liver and its 
extract in the treatment of pernicious anemia, or 
thyroid gland and its active principle, thyroxin, in 
the treatment of cretinism The tendenoy is to 
replace the crude drug with the active principle 
extracted from it , then the latter is prepared 
synthetically, often more cheaply than the natural 
product, and except for the fact that the synthetio 
compound requires resolution into the optically active 
isomers, it is identical with that prepared in Nature’s 
laboratories But modem remedies include more than 
is implied under the term drug • organotherapy is 
assuming as important a place as chemotherapy, 
vitamins can be prepared in concentrated form, and, 
finally, bacterial products play an indispensable part 
in the treatment of many Vaccination for 

smallpox, antitoxins for diphtheria or tetanus, and 
still more recently inoculation for canine distemper 
and yellow fever inchoate the wide range covered by 
the modem use of the term remedy Finally, it 
must not be forgotten that physical methods also 
play their part, of which the use of radium in cancer 
may be considered a most notable example 
Though the loss of life was fortunately small, the 
earthquake that occurred m New Zealand on June 17 
appean to have been the strongest felt in that oountry 
No 3118, Vol. 123] 


since 1855 The epicentre lay in the north west of 
the South Island, the greatest damage havmg been 
done at Westport Qreymouth, and Murchison At 
these plaoes scarcely a building escaped serious injury 
At Nelson a tower foil, so that the area of damage 
must have been more than 150 miles long in the south 
south west direction and about 50 or 60 miles in 
width In the epicentral area, landslips were un 
usually frequent and large, and indeed most of the 
fifteen deaths reported seem to have been due to land 
slips rather than to the fall of buildings Our record 
of New 7oaland earthquakes is a brief ono but in the 
century that has elajised Rince 1820 no other promi 
nent movement appears to have occurred in the centie 
recently in action Iho three great earthquakes of 
Oct 16 17 and 19 1848 visited a distl ict fifty miles 
oi more to the oast, m the chain of mountains that 
runs south south west from Cloudy Bay along which 
a remarkable fissure 60 miles long was then formed 
The still greater earthquako of Jan 23 1855 occurred 
in the south east end of the North Island its epi 
central area being in or near the continuation of that 
of the earthquake of 1848 With this earthquake, 
an area of 4600 square miles was raised from one to 
nine feet, the greatest elevation being along the line 
of the Wairarapa Valley 

Among the recent additions to the British Museum 
(Natural History) are the late Dr J de Bednaga s 
herpetological collections and a selection of books 
and pamphlets from his library, presented to the De 
partment of Zoology by Dr G A Boulenger This 
collection (1306 specimens) is especially rich in repre 
sentatives of the numerous races of the wall lizard 
from the islands of the western Mediterranean The 
books and pamphlets, 169 in number are almost 
all works or editions new to the zoologioal library 
of the Museum Dr Hugh Scott and Mr J Omer 
Cooper have presented to the Department of Ento 
mology some 40,000 insects collected in Abyssinia 
during their expedition to that country m 1926-27 
The entomology of the high plateaux of Central 
Abyssinia, where these collections were made, has 
been relatively very little investigated, but is of 
great interest owing to the peculiar mingling of tropioal 
African, northern, and Oriental forms Certain 
small groups already worked out show a high per 
centage of species new to science 

The collection of Lepidoptera made by the late Mr 
A E Wileman during his thirty years consular 
service in Japan, Formosa, and the Philippine Islands, 
which consists mainly of moths and comprises some 
25,000 specimens, including nearly 760 types, has 
been presented to the British Museum (Natural His 
tory) by Mrs Wileman in memory of her husband 
Dr J M Aldnch, of the United States National 
Museum, Washington, has presented a senes of dned 
larvie of a Satumnd moth, Coloradxa pandora, Blake, 
from the Mono Lake distnet, California The cater 
pillars of this moth feed on the needles of a species 
of pine (Ptnu* jeffreyt) at an altitude of some 7000 
feet, and are collected, dned, and used as food by the 
local Indians The life cycle of the insect occupied 
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two years, and, as an indication of the numbers in 
which the caterpillars sometimes occur, an Indian 
chief is said to have prepared a ton and a half of these 
larvae during a single summer The Department of 
Mineralogy lias received from Mr F N Ashcroft a 
further selection of about a thousand mineral apeci 
mens, representing more than a hundred Swiss 
localities With Mr Ashcroft’s previous donations 
of Swiss minerals and those bequeathed by the Rev 
J M Gordon in 1922, the Museum now possesses the 
finest collection extant for illustrating the conditions 
of mineral growths in the special type of Alpmo voins 

Sir Richard Gregory's presidential address to 
the Royal Meteorological Society last Januaiy, 
ontitled “ Amateurs aa Pioneers ”, which has just been 
published ( Qtiar Jour Roy Met Soc , vol 55, No 
230), deserves to survive as a chapter in the history 
of British science Nowhere m the world has the 
amateur flourished as ho has in Great Britain , and 
he flourishes still It has often been pointed out that, 
though it is easy to beat the Englishman m the field 
of high specialism and technique, if the view be 
extended so as to take in the larger numbei of 
amateurs and fairly good [lerformors in any branch 
of study or of sport, Groat Britain may face the work! 
In this matter it is the same with tennis as with 
Greek, with chess as with meteorology Sir Richard 
is concerned mainly with contributions to the last 
named subject His contributors range from the 
Rev William Merle or Morley, who wont from 
Oxford to be rector of Dnby in Lincolnshire m 1331 
and kept a systematic record of the weather for 
seven years, down to the amateurs of the present day, 
who have set up two way radio communication between 
England and the Antipodes on a wave length of 80 
metres 

Meteorology has been a favourite held for the 
amateur In 1846, lames Glaisher, following a long 
line of amateur observers, was able to correct a 
false conclusion published by the Registrar General 
as to the relative temperature of London and York 
As a result he was requested to collect suitable 
observations for inclusion m the " Quarterly Returns 
of Marriages, Births, and Deaths ” He thereupon 
formed a band of 50 to 60 voluntary observers who 
became the nucleus of the Royal Meteorological 
Society and the pionoers of the Meteorological Office 
The exploration of tho air has been the special 
tnumph of the amateur The same Glaisher became 
famous as a balloonist, and some stirring pictures are 
published m this pamphlet of his experiences, ascend 
ing and insensible, at the height of seven miles The 
Royal Society itself, indeed, and practically all the 
pioneers of the seventeenth century, were amateurs, 
at a time when the universities were close in the 
grip of religious controversy and Aristotelian dia 
lectics It was men out of touch with this who 
first oame together in Oxford, and afterwards con 
solidated their efforts in the Royal Society in London 
They were mostly men of means, and it would be well 
for us if as large a proportion of that class were 
amateurs of science to day 
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Singe 1846 the only material ohanges in the scope 
of the United States National Museum have been the 
addition of a department of American history, and m 
1920 the separation of the National Gallery of Art 
as a unit Now, as the Report for 1928 shows, there 
is imperative need for further aocommodation for 
purposes both of exhibition and storage of study 
collections Especially, it would appear, has natural 
soienoe suffered, since exhibits of animals have been 
curtailed to make way for historical subjects, and 
space designed for anthropology has been pre empted 
for objects of art In view of this contraction of 
natural soienoe in favour of other studies, we turn 
with interest to the records of visitors, which give an 
indication of the comparative interest taken by the 
people in the different groups of exhibits In the 
first complete year in which natural lustory is treated 
as a separate group, the number of visitors to this 
section was 151,112, while ‘arts and industries’ 
claimed 207,010 But now (1927-28) the numbers 
are respectively 618,773 and 517,238 , and this 
scarcely gives the true contrast, for a glance shows that 
natural history must have claimed on an average 
during the last eighteen years about 200,000 additional 
visitors a year Thus the public gives little excuse 
for extending art at the expense of natural lustory 
A large part of the Report deals with the activities 
of each of the departments, in acquisition, research, 
exchange, and 90 on Tho extent of the collections 
which have now been amassod may be judged by the 
fact that the department of geologv possesses more 
than two million specimens, and biology well over 
eight million It is sad to read that of the 333,329 
birds in the oolleotion, 8126 have boon olassed as 
aloohohos ’ — and this in a dry land 
On Jan 6 , 1927, the Governor General of Canada 
in Council gave authority “ to designate the Museum 
braneh of the Department of Mines the ‘ National 
Museum of Canada ’ ’’ Thus the Museum publioly 
assumes a national relationship towards which its 
activities have been broadening since it began as a 
part of the Geological Survey of Canada in 1841 
During that developmental period, many changes 
have taken place Gradually the purely geologioal 
activities have had added to them anthropology, 
biology, and palaeontology, each now claiming a 
division of its own At the same time, various trans- 
ferences of Bite have moved the Museum, first from 
its original home in Montreal to Ottawa in 1880, and 
there, finally in 1910, to the handsome Viotona 
Memorial Museum, where the collections and staff 
have since been housed, exoept during a partial and 
temporary dispossession, from 1916 until 1920, when, 
their own Parliament House having been destroyed 
by fire, members and senators transferred their 
activities to the Museum building An account of 
the history of the Museum and of the developments 
due to each of its successive directors, from Sir William 
E Logan to the present day, has been written by the 
acting director, Mr W H Collins, for the Annual 
Report for 1926, just published, the first of a series of 
reports proposed to be devoted wholly to the interests 
of the National Museum of Canada. 
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The Council for Scientific and Industrial Research 
for the Commonwealth of Australia has issued its 
second annual report (Canberra H J Green, 1929 
Is Hd ) The Council, being a new department, is 
still mainly occupied in building an efficient research 
institution to i o operate with existing institutions in 
solving many prossmg national problems Although 
some investigations have been initiated, tho Council 
has principally taken over investigations that were in 
progress Four divisions, each under a chief, have 
already been formed They are animal nutrition, 
economic entomology, economic botany, and forost 
products A fifth division to deal with animal health 
is in coinne of formation So far the Council under 
takes to cany out extensive investigations only m 
those fields where it has been found possible to find 
a suitable chief of the division The report dwells on 
the lack of efficient research workers in Australia in 
the fields where work is most required, that is to say, 
in pastoial and agricultural problems A plea is 
made foi the more extensive training of research 
workers in the biological sciences Tho difficulty is 
partly overcome at present by extensive co operation 
with the Australian universities and tho (state depart 
ments of agnculture Tho roport contains notes on 
many valuable lines of research now under way 
The Australasian Antarctic Expedition (1911 
1914) Scientific Reports, Senes B, vol 2 (Terrestrial 
Magnetism and Related Observations), Part II, 
issued in March 1929, is devoted to a discussion of 
“ Magnetic Disturbance and its Relations to Aurora ”, 
by the late Dr C Chroo (Sydney Alfred James 
Kent 16« ) Of the 132 pages in this part of vol 2, 
63 are occupied by tablos and 79 by text , it is to be 
regretted that no summary of the conclusions resulting 
from this long discussion is included Of tho four 
ohapters, one only is devoted to tho connexion 
between aurora) and magnetic disturbance , when 
auroras are specially intense, so also, in general, is 
magnetic disturbance, but on more ordinary occasions 
there appears to bo no close relationship between the 
two phenomena, m the Antarctic The other ohapters 
deal with dady and hourly character figures for dis 
turbanoe , the international daily character figures 
are found to be on the whole indicative of Antarctic 
as well as of non polar conditions 

The Department of Embryology in the Carnegie 
Institution of Washington has from tho outset, under 
the late Prof Mall and now under Prof G L. Streeter, 
pursued a polioy of close association with other 
departments engaged m related work in its own 
institute and in the Johns 'Hopkins University and 
Medical School, as well as with the general medical 
profession The policy has been a fruitful one for the 
study of human development, for many of the re 
searches summarised in Year Book No 27 could only 
have been earned out upon material obtained from 
suoh outside oontaots The programme of study is of 
the widest character More than forty investigations 
have been completed or were in progress during the 
year reviewed, to June 30, 1928 They moluded 
researches on the differentiation of pHfmtive tissues 
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from the mammalian egg, the origin of the human 
heart, the locomotion of white blood cells, organo 
genesis, and the functions of the corpus luteum and 
other ovarian structures A monkey colony recently 
established has yielded interesting results bearing 
upon the duration and symptoms of pregnancy and 
the act of parturition, wlule many studies have been 
devoted to tho nervous system, particularly to the 
correlation botween function and structure, and to 
the phenomena of growth in the higher primates and 

Volt me 19 of “ Contributions from the Jefferson 
and Cruft Laboiatones of Harvard University ’’ 
contains repunts of 72 papers by the staff and research 
fellows which have appeared mainly in American 
scientific journals during the years 1926-27 Ten of 
these papers are by Prof P W Bridgman, who has 
continued his work on the piopeifies of substances 
under high pressures Prof E H Hnll conti ibutes 
five, mainly on tho emission of electrons from the 
surfaces of bodies, and Prof Lyman four on ultra 
violet spectra Frof Duane and Di R J Ilavig 
hurst,, a research fellow, aro responsible for ten on 
crystal analysis by X rays, and Piof R S Mulliken 
and two rosearch follows for eight on tho relations 
betwocn band spectra and electronic structuie of the 
emitting molecule Dr J C Slatei conti ibutes five 
and Dr L E Witmer a research fellow, four on the 
structure of atoms and the beanngB of wave mechanics 
on the subject Prof G W Pierce describes his 
magnetic oscillators, giving frequencies from a few 
hundred to 300 000 per sec ond A rod of magnet isable 
material passes through the centres of two < oils, one 
connected to the filament and plate, tho other to the 
filament and grid of a valve with a condensei in the 
circuit 'Iho oscillating currents produce changes of 
length of the rod, and tho appaiatus is much more 
convenient than the piezoelectric generatoi The 
volume maintains the high standard its predecessors 
have led us to expect from Harvard 

\\ b have it reived a topy of the prospectus an 
nounoing the sixth great exhibition of chemit h! 
apparatus and machmorv to ho hold at hiankfurt on 
Main on June 10-22, 1930 lhe brightly decorated 
oover shows the remarkable growth in size of success 
ive exhibitions since the first of its kind was held at 
Hannover in 1920, and it is confidently expected that 
the Frankfurt exhibition will excel m importance 
even that held two years ago at Essen Manv foreign 
countries wall be roproBontod among the exhibitors, 
and members of the Dechema (Deutsche Oesellschafl 
fur c hemischcs Apparatewesen, Seelze, bei Hannover) 
will receive special privileges Frankfurt is described 
as the greatest centre of chemical industry m the 
world In addition to this, the manufacture of 
chemical machinery and apparatus has grown to very 
considerable importance in the neighbourhood The 
exhibition will be held in four large halls, which are 
housed in three mam buildings, plans of which are 
given The mam avenues in the exhibition beai the 
names of famous chemists — Liebig, Bunsen, Wohler, 
Emil Fisoher, Nemst, Ostwald, Baeyer, Willstatter, 
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Goldschmidt, Rasohig, and others The first hall will 
contain scientific apparatus and instruments for 
laboratory use, technical measuring instruments, and 
also the postal department, press rooms, and writing 
rooms In the second hall will be found porcelain and 
stoneware and products of the oeramic industry 
Machinery and appliances used m the industry of 
oils and fats are to be assembled in Hall 3, a section 
of which will be devoted to the ohemistry of daily 
life, whilst m the fourth hall large technical apparatus 
and machinery used m chemical industry, together 
with complete exhibitions of plant and processes and 
also raw and other materials, will be found 

Ihe forty first Congress and Health Exhibition of 
the Royal Sanitary Institute will be held at Margate, 
at the invitation of the Town Council, on June 21-28, 
1930 

In Natubf of May 25, p 795, Messrs C von Bonde 
and J Marchand described a case of ‘ Siamese twins ’ 
in the spiny dogfish We find that similar twin dog 
fish were caught by a trawler in the English Channel 
and landed at Newlyn on Aug 26, 1928, and a repro 
duction of a photograph of the specimen was published 
in the Fishing Ornette, of Dec 22, 1928 

Referring to the note on p 922 of Nature of 
June 15, on a course of electrostatic methods in 
biology in Basel, Mr R Keller points out that it is 
scarcely correct to state that he and his colleagues 
“ are introducing physical methods into biochemistry” 
This has already been done by other workers The 
Prague school is specialising on certain electrostatic 
microscopical methods 

In order to facilitate the work involved m preparing 
the annual publication of “ Organio Syntheses ”, the 
editorial board has been fortunate in securing the 
oo operation of Dr C F H Allen, of Tufts College, 
Mass , who is acting as secretary to the board All 
correspondence regarding ’ Organic Syntheses " may 
be addressed to Dr Allen, who will receive contnbu 
tions to be considered for publication in future 
volumes 

The Old Students’ Association of Faraday House 
Electrical Engineering College has this year elected 
Dr Alexander Russell as its president to com 
memo rate the fortieth anniversary of his appointment 
on the staff of the College It was in 1882 that the 
Hammond Flectncal Engineering College for training 
electrical engineers was founded, and it was in 1889 
this was merged in the present Faraday House College 
Since then, some 2050 students have entered Faraday 
House, and of these more than 900 are members of 
the Old Students’ Association A portrait in oils 
of Dr Russell, by Miss A M Burton, has been 
presented to the Governors by the artist’s brother, 
Mr R G Burton, who was at Faraday House during 
1912—1915, and is now with the well known firm of 
Messrs A Reyrolle and Co A reproduction of the 
portrait forms the frontispiece of the summer issue 
of the Faraday House Journal 

The drawbacks to most of the radio receiving sets 
at present on the market are the difficulties con 
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nected with keeping them thoroughly clean and in 
good condition, the periodic charging of the low 
pressure accumulators, and the replacing of the high 
tension batteries Those who use the electric light 
often wonder why electricians do not use the domestio 
electric supply and thus get rid of both accumulators 
and high tension batteries Good progress, however, 
has been made m this direction When the domestio 
supply is alternating current, it is not difficult to buy 
quite satisfactory ‘ eliminators ’ which require neither 
batteries nor accumulators With direct current sup 
ply the practical problem of abolishing the high 
tension batteries has been achieved and excellent 
progress is being made in the direction of abolishing 
the accumulators Messrs Claude Lyons, Limited, of 
76 Old Hall Street, Liverpool, issue a catalogue called 
‘ Getting the most out of Radio ’’ The ordinary 
scientific reader who wants to know the latest develop 
ments m methods of receiving broadcasting will find 
this catalogue very instructive Much of the apparatus 
described has boon made by the General Radio Com 
pany of America The products of several English 
manufacturers are also described Excellent hints 
are given of the best methods of keeping sets m con 
dition As it is very difficult to get piezo electno 
crystals large enough to give fundamental frequencies 
below 26 kilocycles, we are glad to see that magneto 
stnotion oscillators can be purchased suitable for low 
frequencies The same firm also publishes a booklet 
describing a ‘ olarostat an instrument which does for 
high resistance what a variable condenser does for 
capacitance Tt provides a method of continuously 
varying the value of a high resistance The material 
used is a highly pulverised graphite intermixed with 
pulverised mica The resistance is altered by applying 
pressure This material should also prove very useful 
in the laboratory 

Catalogue No 1 09 of Messrs Dulau & Co , Ltd , 
32 Old Bond Street, W 1, just issued, gives partiou 
lars of 1200 second hand works deeding with botany 
and horticulture The prices asked appear to be 
reasonable 

We have received from M Paul Lechevaher, 12 
Rue de Toumon, Pans, a copy of that firm’s catalogue 
No 114 of second hand works relating to zoology, 
nearly 1800 in number, published for the mogfcpart 
outside the Bntish Isles ‘ 

We have reoeived from Messrs J H Steward, 
Ltd , 406 Strand, London, a copy of their new oata 
logue of surveying, drawing, and nautical instruments 
The catalogue illustrates a wide ohoioe of theodolites, 
levels, plane tables, compasses, q^eroids, drawing 
instruments, etc Full specifications of the instru 
ments are given 

A Special Clearance List of instruments has just 
been issued by the City Sale and* Exchange, Ltd , 
81 Aldersgate Street, London, E C 1 It is classified, 
and various sections deal with field glasses, teleeoopee, 
surveying apparatus, etc , with a miscellaneous group 
including microsoope accessories, mathematical instru. 
ments, and 4 3 inch Watson’s Student telescope 
Deferred payments can be arranged 
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The latest addition to the valuable senes of matics — Ihe Principal, Normal College, Bangor 

catalogues of Messrs Bernard Quantoh, Ltd, 11 (July 3) A chief instructor in the Engineering (Pro 

Grafton Street, W 1, is No 426, which deals with duotion) Department of the Wolverhampton and 

upwards of 1600 works classified under the headings Staffordshire Technical College — Clerk to the Gover 

of botany, agnoulture, early medicine and surgery, nors Education Office North Street, Wolverhampton 

forestry, fruit culture, gardens and gardening herbals, (July 4) A research student in experimental physios 

modem medioine, and tobacco Many of the volumes — 'The Registrar Trinity College Dublin (July 6) 

offered for sale are rare A professor of geology at the University of Glasgow — 

The Secretary of the University Court University, 

Applications are invited for the following ap Glasgow An assistant lecturer in biology, who will 
pointments on or before the dates mentioned — lecture in botany and a part time demonstrator m 
A principal of tho Birmingham Central Technical biology — The Warden and Secretary London (Royal 

College — The Chief Education Officer, Education Office, Free Hospital) School of Medicine for W omen, 8 Hunter 

Margaret Street, Birmingham (July 1) A temporary Street W C 1 A civilian education officer Grade III , 

lecturer in physics at the Birmingham Central at the Royal Air borce Electrical and Wireless School 

Technical College — The Prmoipal, Central Technical — The Secretary Air Ministry Gwydyr Houso, White 

College Birmingham (July 1 ) An assistant in hall, S W 1 A full time lecturer in modem languages 

geography at the London School of Economics and (trench and German) at tho Royal lechmeal College, 

Political Soience — The Secretary, London School of Salford — Secretary for Lduoation Fduoation Offioe, 

Economics, Houghton Street, W C 2 (July 1) A Chapel Street Salford A prmoipal of the Kenriok 

demonstrator in botany — The Secretary, King s Col Teohmoal College — Direotor of Education Education 
lege. Strand W C 2 (July 2) An assistant leo Offices Highfields West Bromwich A lecturer 

turer (woman) m the Department of Education — The in biology and mathematics at tin Bishop Otter 

Secretary, King s College, Strand, W C 2 (July 2) College — The Prmoipal Bishop Otter College 
A junior forestry inspector under the Department Chichester An assistant with experience of bio 
of Agriculture — The Secretary, Civil Service Com logioal and physical apparatus for sales depart 
mission, 46 Upper O’Connell Street, Dublin (July 3) ment — Messrs Griffin and fatlook Ltd Kemble 
A resident leoturer (man) m geography and inathe Street, W C 2 

Our Astronomical Column. 

The Disintegration of Comets — Mr N T system that tho density of suoh a medium would not 
Bobrovmkoff contributes an important study on this bo appieciably greater then than now The number 
subject to Lick Observatory Bulletin No 408 He has of dose appioaches to planets would lie far too small 
prepared statistics on all the comets for which good to explain the gieat host of comets 
determinations of magnitude are available they are However evory attempt to explain the ngm of 
94 in number There is shown to be a strong oorre comets is accompanied by grave difficulties The 
lation between brightness and period, those of short present paper undoubtedly establishes some important 
period being less luminous It is assumod as a work points and advances our knowledge on tho subject 
ing hypothesis that all oomets came into existence at oven if wo hesitate to accept all its conclusions 
the same time, and that those of shorter period, having 

approached the sun more frequently, have suffered Stellar Parallaxes with the Yale Telescope 
greater disintegration It is found that the oomets of at Johannesburg — Dr H L Alden, who with Mr 
extremely small perihelion distance do not conform O Connell is conducting the photograpluo determina- 
te the regression line given by the other oomets, tion of stellar parallaxes at Johannesburg, publishes 
which is tolerably straight It is concluded that some his first list of fifty stars in Astro Jour ,No 921 It is 
special action such as partial evaporation of the satisfactory to note that the parallax found for Alpha 
nuclei, comes into play at these small distances It Centaun, which is 0 766' for the mean of the com 
also appears from the statistics that the proportion ponents, is in almost perfect accord with Gill and 
of light due to the nuoleus alone is greater for Elkin s value obtained with the Cape hehometer 
the oomets of short period, indicating that these That for Proxima Centaun is 0 783', as this exceeds 
have lost a largor proportion of their gaseous the value for Alpha in nearly the same ratio as the 
envelopes proper motion does it confirms the conclusion that 

The indicated rate of loss leads to the conclusion Proxima belongs to the Alpha Centaun system 
that oomets cannot be onginal members of the solar After this system, our next nearest neighbour is the 
syBtera, the age of which is estimated at thousands Barnard star, for which Alden gives the parallax 
of millions of years Mr Bobrovmkoff estimates their 0 666' The next largest parallax on the present 
age at about a million years, «nd concludes that they list is that of Epsilon Indi 0 286' , tho parallax of 
were all introduced into the solar system at the same this star was previously regarded as rather uncertain, 
time He endorses a conjecture which F Nolke put so the new determination is welcome There are on 
forward m 1900 that comets were introduced into the the list two other stars the distance of which is lees 
solar system at a time when the sun was passing than five parsecs , these are 70 Ophiuehi, parallax 
through a nebulous region in space There are great 0 209', and Omioron 2 Endam, 0 200 
difficulties m seeing how they could fail to describe All the parallaxes are relative, and need to be m- 
hyperbolic orbits m this case Fnotion with the creased by about 0 006' to reduce to absolute values 
surrounding nebula could not be invoked, for all The negative value - 0 006' was found for Alpha 
adjaoent regions of the nebula would have the same Ononis , this confirms the fact of its great distanoe 
acceleration towards the sun Nor oould resisting and huge size The number of plates used for each 
medium in the solar system be invoked, as a million star vanes from 16 to 23 , tho average probable error 
years is so small a fraotion of the age of the solar of a parallax is 0 0068' 
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Research Items 


Magic in Bengal — Ihe Indian Antiquary for Apnl 
and May contains a study on magic in Bengal by 
Dr Biren Bonnenea Magic was largely practised by 
the ancient Hindus and survives to a considerable 
extent among the modem inhabitants of Bengal 
Iron is one of the principal weapons against ovil 
spirits They will not touch anyone who has any 
thing of iron or stoel on them and a married woman 
is safe from them because of her bangle of iron which 
is usually covered with gold A pair of betel cutters 
is kept under the pillow of a sleeping child and when a 
woman dies m child birth a nail or piece of iron is 
hidden in the folds of her dress at that her spint may 
n< t return and take away her child A traveller may 
contract langerous infection from strangors hence 
anyone returning from say Europt must be purified 
by the ceremony known as Prayaficitta consisting in 
the polling of the hair and eating or at least touching 
with the lips of cowdung Ambassadors of native 
princes on returning from England have been con 
sidered so polluted as to require to be re bom In 
Chittagong at a difficult child birth the doors must be 
thrown open corks taken from bottles and dogs ami 
other animals set free Amulets made of the teeth 
and claws of tigeis and ciocodiles are worn because 
these aro the most dangeious of the animals of Bengal 
To ensure the health and well being of a child during 
the c iming year water is poured over it on its birth 
day through a siovo which contains ten different kinds 
of floweis and leaves and bits of gold or silver Many 
of the simpli acts of life have peculiar rituals of their 
own For oxample a woman who cleans out her ears 
after nightfall runs the risk of bodily injury but sho 
may do it with impunity if sho asks the permission of 
anyone present If she is alone she asks permission 
of the wall A precaution against the dangers 
attendant on the common acts of life is to snap the 
thumb and middle finger of the right hand 

Edentates of Am lntina — Ihe Umveisity of 
Buenos Aires has published a monograph on I < s 
Edentata Argentinos submitted by Jos6 Yepes 
for the degree of Doctor en Cioneias Nat u rales 
(Revista Umv Buenos Aires Ser 2 Section 5) The 
work which contains short descriptions and sum 
manes of the distnbution withm the Argentine and 
beyond it and full synonymies m well illustrated and 
forms a handy guide for the identification of the 
various forms Soveral of the species of the South 
American edontates have developed well marked 
geographical races so that the number of forms of 
this odd group now distinguished m the neotropical 
region numbers sixty eight Many of these are wide 
spread so that Argentina contains in all nineteen 
forms, of which only six are peculiar to it The most 
outstanding of those since they represent distinctive 
genera are CMamyphorus truncatus and Zaldyus 
ptchiy but Chastophractus, all the four forms of which 
ocour in the .Argentine is also a genus of restricted 
distribution oonflned to that republic and Bolivia 

Embryonic Mortality in Fowls — Even under 
the best conditions the poultry farmer suffers a 
considerable loss from mortality among embryos 
during incubation Mr F B Hutt and Dr A W 
Greenwood, have made an investigation into the causes 
of such ittgrtality and have examined more than 
12 000 eggs Vhich failed to hatch during incubation 
(Proc Roy Soc Edm vol 49 Pt 2, 1929) Thev 
find that one of the major causes of failure to hatch 
is the malposition of the embryo in the shell Four 
mam malpositions are deaonbed One of these, m 
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which the head is buried between the logs definitely 

E revents the embiyo from chipping the shell and so 
atching The other three by preventing access to 
the air chamber of the shell hinder pulmonary 
respiration and so suffocate the embryo A further 
cause of embiyomo mortality is the abnormality 
known as chondrodystrophy Ihe octurrence of this 
abnormality is independent of the breed of fowl 
sex of embryo an 1 age of dam Its incidence is 
highest in Januaiy and I obruarj and declines steadily 
to almost complete absence m June The mcidenoe 
ia inversely propoi tional to the amount of sunshine 
and it is suggisted that lotk of direct sunshine is a 
faettr in the etiology of the abnormality ihere ir 
a suggestion that the causal agency is an here li 
tary physiological abnormality in the dam A 
fui tiler percentage f the embryos in the eggs which 
failed to hatch were actual monstrosities Ihe 
various types are descubed and their frequency noted 
Ihore is a decline in the incidence of monstrosities 
from February ti June Ninety three per cent of the 
monstrosities were characterised by various dogrets 
of abnormality cither in the brain cranium ci eyes 
>r in tl e combinations of these organs It is suggested 
that monstrosities are caused by the arrest of the 
development if the embryo at a critical stage prob 
ably bv the dulling of those eggs lai l in the eaily 
stages of gastrulation 

Physioloc y of thf Fmbryontc Devet ofmfnt of 
Larth worms — While there is a considerable liters 
ture on the morphological side of development of 
Ohgocheeta the physiological processes of the deyelop 
ment have never boon studied and a recent paper by 
P G Svetlov (Travaux du labor OUnre zoologique el de 
la Station zoologique de Sibastopol Acaddrue des 
Sciences Leningrad S6ne 2 No 13 1928) oontains 

much of interest in this respoct while the morphology 
of embryomo development is also treated very fully 
Of particular mtorost aro tho obseivations made by 
the author on the osmotic pressure of the fluid in the 
coooons of the two species studied It was found that 
in Bunas tus cons Indus Rosa the osmotic pressure is 
very low, while in Etsenia feetida Sav it is almost 
as high as in the blood of adult worms Osmotic 
pressure in the cocoons of both species is closely con 
nected with that of the environment that is that of 
the soil water this necessitates the presence m 
B mnstnetus of a special apparatus for regulating the 
osmosis (osmo regulating blaetomeres) , m the case 
of Eiseniafcetida this apparatus undergoes a reduction 
because this species has a high osmotic pressure little 
influenced by the external conditions On the whole, 
however the embryos of both species are not partiou 
larly well adapted to the osmotio conditions of their 
environment The importance for eoologioal studies 
of the osmotic relations between cocoons of earthworms 
and the environment is strongly emphasised by these 
obsery ations 

Germination and Viability of Fern Spores — 
Whilst studios of seed viability and the effect of 
external conditions on seed germination abound, 
similar studies upon the unicellular spores of ferns 
are muoh less numerous although such studies may 
throw considerable light upon the physiological 
problems connected with the maintenance of via 
bihty and conditions for germination, etc The very 
extensive studies bv F Okada, described m the 
Science Reports of the Tfthoku Imperial University, 
Vol 4 , No 1, senes 4 of the germination of the spores 
of five species of ferns and the retention of viability 
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under different conditions are, therefore, particularly 
welcome Okada finds that the spores of Equiaetum, 
which rapidly lose viability under almost any oondi 
tions of storage (10 24 days under laboratory oondi 
tions), contain nearly 60 per oent water on fresh 
weight, whilst the much more durable spores of Wood 
wardta (174 191 days under laboratory conditions) 
contain only about 6 per cent water The spores of 
several species of ferns failed entirely to germinate in 
complete darkness , the spores of Equtsetum arvense 
and Osmunda japomca would grow under these condi 
tions The catalase content of the spores was ex 
amined and in every oase it diminished with increasing 
age 


Yeast from a 1 her am Tomb — The principal 
feature of the current Jahrbuch ” of the Geaellschaft 
fur die Geschichte und Bibliographic des Brauwesens, 
E V (Institut fur G&rungsgewerbe, Berlin) is an artiole 
by Prof J Grass on the oontents of a beer jar from 
the tomb of Wah a Pharaoh of the eleventh dynasty 
Mr H E Winlock, the leader of the expedition from 
the Metropolitan Museum of Art, New York, which 
opened the tomb m 1920 considers that although the 
jar was found on its side, it was probably upset when 
the stopper blew off, and the contents are therefore 
almost certainly 4000 years old The microscopic ex 
animation is illustrated by twelve plates, and revealed 
diatoms probably from the Nile water aluminium 
silioate crystals from the pottery, cloth fibres starch 
grains, and fragments of e miner Bacilli, pediococoi, 
diplocoooi, and citromycelia were also found, and m 
addition an autogenic yeast similar to Digora, whioh 
Prof Grass has named Saccharomyces Wirdocln It 
is distinguished by elliptical or round cells 6 n m 
diameter and has a close grained plasma and nuclear 
vacuole The yeast was also found with gjchizomyces 
ducens n spec and aleurone cells in pieces of beer loaf 
from the same tomb, and it is noteworthy that these 
pieces are contemporaneous with bread in the Berlin 
museum found in the tomb of Mentuhotep in the same 
cemetery The ohemioal analysis of the loaf indicates 
the addition of honey for sweetening purposes and of 
a fruit of the Citrus AurarUxum type to produce 
bitterness The same publication also contains several 
interesting articles on the medieval monastic breweries 
of Germany, and a note by F Schuster on the 1 ferula ’, 
a oarved wooden sceptre which was formerly the 
symbol of the skilled brewer in Germany Apparently 
the name is derived from the plant Ferula L , a variety 
of fennel, the stalk of whioh figured in Bacchus worship 
(Narthex), and therefore had a speoial significance for 
the brewer 


Volume Tables fob Indian Timber — It is only 
during the present century that the preparation of 
growth and volume statistics has been commenced m 
the forests of the British Empire , and its inaugura 
tion was due to the Indian Forest Service Statistics 
of the kind are now available for some of the more 
important timber species of India and Burma, such as 
deodar, sal, and teak In a recent number of the 
Indian Forest Records (vob 13, Pt 3, Sylviculture 
Senes , 1928) commercial volume tables for sal 

( Shorta robusta) in the wet mixed forests of the Bengal 
Duars are published Several volume tables for this 
species are already in existence, but they relate chiefly 
to the growth of this tree in the dner climate of the 
United Provinces The latter tables, it is considered, 
oaa be safely applied to the dner types of Bengal sal 
forest, as also to similar forest in Assam They are 
inapplicable, however, to the moist type and it is for 
this latter that the new tables are designed The 
preparation of such tables involves considerable field 
wont in connexion with the measurement of the crops 
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on selected areas of forest, work in which the compiler, 
Mr Parma Nand Sun, statistical assistant to the 
sylvioultunst of the Research Institute, was ably 
assisted by the local forest staff The same officer 
has also prepared (Indian Forest Records, vol 13, 
Pt 4 , 1928) a set of tables the first of their kind, 
for the simdn ( Hentxera Fomes) in the Sundarbans, 
tho Gangetic delta south of Calcutta These tables 
have been drawn up for the two types of sundn forest, 
the salt water type and the fresh water type They 
should prove of great assistance in estimating the 
outturn of coupes and volume of growing stock In 
connexion with the Sundarbans sundn volume tables, 
Mr H O Champion, sylvicultunst at the Research 
Institute wntea in a preface Since tho work was 
begun there has been published Burma Forest Bulletin 
No 16 (December 1926), a quarter girth volume out 
turn table for this species, for the Delta division of 
Burma There is a very fair agreement in the 

small overlapping portion suggesting that if larger 
trees are grown in the Sundarbans the Burma figures 
may prove useful Both pamphlets are illustrated 
and furnish evidence of the great stndes made in the 
scientific aspects of foreBt work in India 

Progress of Surveying in India — The Report 
for 1926-26 of the geodetic branch of the Survey of 
India, which is dated July 1928, has a record of much 
work Geodetic tn angulation was resumed with 
work in Lower Burma, after an interval of eight years 
Previous work in that area dated from 1875 High 
precision levelling occupied several detachments 
Tidal observations with automatic gauges were con 
tinued at eight ports There are now more than fifty 
stations in Indian waters, including the Persian Guff 
and Red Sea, at which automatic tidal observations 
have been taken for a number of years Among other 
interesting matters on which the report touches is the 
value of bench marks on trees In Canada such 
bench marks have been used Their constancy has 
not been tested with any permanent mark of the land 
established in preoise levelling, but the topographical 
survey does not disfavour their use At Dehra Dun 
experiments have been made on tree bench marks and 
eleven of them have been connected at intervals, 
during twelve years, with the standard bench mark 
in the Geodetic Office grounds The oonolusions of 
those teats are that for secondary precision, as in 
irrigation work, a tree bench mark is sufficiently .good, 
but is not constant onough for lines of high preoiBion 
In all cases the mark should be placed on the heart 
wood and not on the bark of the tree 


Oil and Gab in Western Canada — The economics 
of the Canadian oil industty have changed much since 
the two well known volumes on petroleum and natural 
gas in the Dominion, by F G Clapp, were published in 
1914-15 Then it was the eastern provinces which 
were mainly responsible for production, especially 
Ontario With the gradual declme of these eastern 
fields, however, attention is naturally being concen- 
trated on the more westerly developments, and the 
performance of “ Royalite No 4 ” well m the Turner 
Valley Oilfield, Alberta, 1924, whioh raised this prov- 
ince to the leading position of production m the 
Dominion, a position since maintained, has naturally- 
had a strong influence in reviving interest in this 
region Alberta has always swayed popular feeling, 
equally scientific interest, by its famous gas fields, 
but search for large oil pools has not often proved 
encouraging, save tne instance cited It is character 
ist lc that new possibilities of oilfield development 
in the western hemisphere should be the occasion 
of renewed literary activity, so that the bulletin now 
appearing under the above title from the pen of 
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G S Hume (Department of Mines, Canada) has for 
some time been anticipated by oil technologists It 
is also characteristic that such bulletins should m 
elude what we may term chapters of instruction for 
the uninitiated a kind of condensed text book out 
lining the general features of oil origin occurrence 
accumulation structures and so on much as occurs in 
the previous volumes cited A modem note in this 
text is struck by a chapter on geophysical methods 
for locating oil but it is doubtful whether this out 
line would do more than confirm an inexperienced 
t perator in the opinion that the subject was far be 
yond his (the operator s) comprehension technically 
such a chapter is too brief and sketchy to be of any 
value The descriptions of the oil and gas fields of the 
western provinces are more to the point though un 
necossanly burdened with detailed well logs The 
maps and sections given are howevei most valuable 
and the description of the Turner Valley field particu 
larly good 

Quantised Transitions — In the correlation of 
the terms of line spectra with the stationary states of 
atoms considerable use is made of a number of 
piantum rules that express the possibility and the 
probability of various typos of transitions A 
generalisation of the theory upt n which these aie 
base 1 has been made by J A Daunt in a paper in 
the May issuo of the Proceedings of the Royal Society 
on the rolativistic theory of an atom with many 
t lections Ho finis that the selection rules are 
valid if there are no external fields the rule ASA, 
is od I is equally ngoious even m a uniform magnetic 
field and that the s immation itilo foi the intensities 
in a multiplet is true to a first approximation The 
gi eater part of Mr Oaunt s paper is of a general nature 
but one piactical point to which he refers specifically 
is of some significance in aatioj hysics Certain lines 
of ncbulai sjnetra have been attribute 1 to forbid len 
tiansitions between stationary states of the doubly 
charged ion of atomic oxygen if they have been 
t oirectly identified it woul 1 seem that tlmr emission 
must cccur in an electin field or m a non unifoim 
magnetic field since they have A2.A: equal to zeio 

Reflection Caustics A note in the Transactions 
(f the Optical Society (vol 30 p 134) from the Optics 
Department ( f the National Physical Laboratoiy 
c< ntams an interesting set of pliotogiaplis of re 
flw tion caustics which were obtame 1 by the double 
icflection of light within a photographic lens Ihe 
rejiro fu< tions m Rpite of the fact that they do not 
show all the finer details of the original include a 
number of beautiful patterns mostly built up of 
vanous elliptical and cusped curves and are of 
considerable interest as illustrations of an aberration 
which is not often encountered now in optical instru 
ments The usual absence of this effect it is suggested 
by the authors Messrs T Smith 1 S Anderson 
and LCC ordle — is jiossibly due to the fact that the 
mam interest is now centred in systems so well 
corrected that faults of this type are masked by 
diffraction and the caustics only reappear when the 
lens is used under conditions different from those 
for which it was designed The same issue of the 
Transactions contains a pair of coloured reproductions 
of the appearance j resented by a test bar when 
examined m plane polarised light and in circularly 
polarised light in the Coker strain testing apparatus 
which are also of considerable educational value 

Maonetostbi^xion —The phenomena of magneto 
etnction are anomalous m that in spite of the way 
in which they are observed they are far too large to 
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be explained by purely magnetic forces The corre 
8]>onaing difficulty which arises in connexion with 
Weiss s molecular fields in iron and similar bodies 
has recently been removed by Heisenberg s theory of 
ferromagnetism which is based upon the exchange 
properties of electrons and it has now been shown 
by R H Fowler and P Kapitza that the same theory 
can be extended with very little elaboration to 
include all the essential facts of magnetostriction and 
the phenomena of the Curie point One striking 
feature of their paper on this subject m the issue of 
the Proceedings of the Royal Society for May 2 is 
the scarcity of accurate experimental data by which 
the theory — in itself still far from complete — can be 
tested bo far as magnetostriction is concerned 
experiment does appear to bt well ahead of theory 
but the measurements of the allied change in the size 
of spe< imens when they lose their intnnsic magnetise 
tion at the Curie temperature are particulaily un 
satisfactory The ex|ierimental values for the changes 
in the specific heat at the Curie point are also jierhaps 
uncertain although they do suffice to show that nu kel 
has probably one magnetisable electron per atom 
whilst iron and magnotite have two or three effective 
electrons the latter both being cases for which the quan 
turn analysis has still to be constructed Hoisonbeig s 
theoiy will requite to be considerably extended before 
it can account for all the complex features of feno 
magnetism but it has certainly already removed the 
subject from its previous somewhat isolated position 
and has at the same timo emphasised the need for 
furthci expel intent and indi( ated the lines ujion which 
it should bo attempted 

Some Ph\ siolooiuo Optical Experiments — Prof 
Boliuslav Brauner has recently communicated to the 
Bohemian Academy of Sciences a paper describing 
some remarkable ph> Biologic o optical experiments 
which he first made fifty five years ago undei the in 
Mpiration of Helmholtz He afterwards discussed them 
with the late Prof Deyl a piomineut Central European 
ophthalmist who was impressed by their novel char 
acter and as they have never been published Prof 
Brauner was persuaded to lav them before the 
Bohemian Aca lemy The first to be dosenbed relates 
to artificial blindness which can be induced by 
throwing the image of a well illuminated body 
upon the blind spot of the retina Tlius when 
tne image of the moon is projected upon the blind 
spot total blindness results in a few set ondB Other 
remarkable experiments concern the visibility of the 
observer s eye and stereoscopic results without the uss 
of a stereoscope (results acquired after some practice 
in making the axes of the eyes parallel or crossed as 
circumstance and effect demand) In this connexion 
one of the experiments described is an amplification 
of an observation by Pouvilliers (see Nature April 14, 
1923 p 511) It appears that when two identical 
contour maps placed side by side with their centres 
02 mm apart were observed with the axes of the eyes 
nearly parallel a double superposed picture much 
larger tnan the originals is observed in the middle 
apparently below the level of the paper The moun 
tains stand out higher according to their contours, 
so that a relief map is obtained When viewed with 
crossed axes the combmed picture is apparently much 
smaller than the originals both of which are here 
pushed farther apart and appear relatively larger In 
this instance the summits of the mountains appear aa 
funnel shaped depressions It would seem that some 
of the effects obtained by Prof Brauner can be 
explained by the fact that the accommodation of the 
eyee ohanges automatically with the change of the 
angle of tne ocular axes 
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South Africa Meeting of the British Association 

Programmes or Sections 


Mathematics and Physics 
AT the forthcoming South Africa meeting, Section 
A (Mathematics and Physics) will be under the 
presidency of the Right Hon Lord Rayleigh Repre 
sentatives from Great Britain of all branches of the 
Section will support him and will communicate papers 
in the two centres of the meeting, Capo Town and 
Johannesburg Prof Hevesy, who is a foreign guest, 
will open a joint discussion with the Section of Cheirus 
try on quantitative chemical analysis by X rays and 
its applications, and a sei ond joint meeting, in this 
case with the Section of Geography, will be held for a 
series of papers on geodesy and surveying Recent 
work on atomic nuclei will be described by Sir Ernest 
Rutherford and Dr Aston, and speotroscopio papors 

S resented by Prof McLennan, Prof A Fowler, Mr 
» H Fowler, and Mr A C Monzies Some aspects of 
the work of the National Physical Laboratory, to bo 
dealt with by Dr Ezer Griffiths, should bring to the 
notice of South Africans the important part played 
by the Laboratory in the scientific and industrial life 
of Great Bntain In Cape Town itself, some interest 
ing oommunuations are expected from Prof Ogg and 
liiN colleagues in the l nivermty of Cape Town 

Cosrrueal physios, alicady strongly represented in 
South Africa itself, will receive the aid of Prof do 
Sitter as a foreign guest, the Astronomer Royal, Prof 
Eddington and Prof Chapman Lastly, the claims of 
mathematics will be met bv papers from Sir Gilbert 
Walker, Mr F P White, and Dr Wnnoh 

Chemistry 

The address of Prof G Barger as president of Sec 
tion B (Chemistry), will be delivered at Cape Town, 
and is entitled “Applications of Organic Chemistry to 
Biology ” Organic and biochemical subjects occupy 
the major portion of the Cape Town programme 
Prof K Froudenberg, of Heidelberg, will give a lecture 
on ‘ Ihe Vegetable Tannins ", a subject of special 
interest in South Africa, and it is hoped to hear an 
account of “ Essential Oils from South African Plants ” 
by Prof St J van derRiet, of Stellenbosch Although 
the nature of vitamins from the chemical point of view 
was disoussod so recently as the Leeds (1927) meet 
mg, the rapid development of our knowledge of the 
vitamins since that time makes the joint discussion 
with Section I (Physiology) particularly opportune 
On the one day at Cape Town devoted to general and 
inorganic chemistry. Dr N V Sidgwuck wall give a 
lecture on “ Chemical Linkage ” and Prof J Smeath 
Thomas, of Cape Town, will give an account of “ Re 
cently discovered Nitrate Deposits in 8 W Africa ” 
From Cape Town it is hoped that the Section will have 
the privilege of visiting the factory of The Cape Ex 
plosives Co at Somerset W est 

The sectional programme at Johannesburg is to be 
devoted almost entirely to inorgamo and physical 
chemistry Mr H A White, of the Qeduld Pro 
pnetary Gold Mines, Ltd , is to give an account of 
“ The Chemistry of Gold Extraction ”, and two special 
features of the Johannesburg programme are a joint 
discussion with Section A (Physical on “ Qualitative 
Analysis by X ravs ” to be opened by Prof G Hevesy, 
of Freiburg, and a lecture by Prof E C Franklin, of 
Stamford University, California, on “ The Ammonia 
System of Compounds ” Mr A C Egerton is to give 
an account of “ The Influence of Antiknooks on the 
Combustion of Hydrocarbons ”, and other important 
contributions to the programme are being made by 
Prof H Bassett and Dr F H Constable 
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Geolooy 

The organisation of Section C (Geology) has been 
necessarily affected by the meeting of the International 
Geological Congress at Pretoria, and a programme has 
been adopted which, while enabling the section to 
carry on its work with the Association, yet allows its 
members to take some part in the proceedings of the 
Congress Two sessions will be held at Cape Town 
and two at Johannesburg Members of the Congress 
w ho wish to be present and take part in the proceed 
mgs at Johannesburg will be able to take advantage 
of the invitation which has been extended to them 

Sir Albeit E Kitson, of the Geological Survey of the 
Gold Coast, president of Section f , will deliver his 
address at Johannesburg on “The Utility of Geo 
logical Surveys to Colonies and Protectorates of the 
British Empire ’ 

lhe special position that Africa takes in all questions 
involving continental dnft makes the joint discussion 
with Sections D (Zoology) and K (Botany) specially 
appropriate Phases of the problem may he touched 
in the papers by Prof W T Gordon on “ Some Lime 
stone Erratics from the Beardsmorc Glacier ”, and Mr 
W N Edwards on “ Triassic Rhtetic Floras of the 
Southern Hemisphere ’ Dr J- Dixey will describe 
the geology of the Lower Shire Zambezi Basin and 
Mr F P Mennell will put forward “ Some Suggestions 
os to the Origin of tho Diamond Pi lies ’ ’ Of wider 
interest is the paper of Prof P G H Boswell on “ The 
Precipitating Action of Colloids on Fine grained Sedi 
monts ” this opens a new field of investigation 

As is usual with Section C, the excursions are a 
feature of the programme As these have been 
arranged by Dr A L Hall, of the l mon Geological 
burvoy, and secietary of the International Geological 
Congress their interest and importance is assured 
Two half day and one whole day excursion will be 
made in the neighbourhood of Cape Town The 
journey from Cape Town to Johannesburg will be 
spread over four dav s with stops at LaingHburg and 
Kimberley Between tho two sessions at Johannes 
buig memliers will be able to join the Congress for the 
Witwatersrand exclusion (three days) 

Geoqrai liY 

The president of Seetion E (Geography ' for the 
South Africa meeting is Brigadier F M Jack, 
Director General of the Ordnance Survoy, who will 
deal with “ National Surveys ” in his presidential 
address Following this a series of papers will be read 
by Capt McCaw, Dr Van Her bterr, and others, deal 
ing in further detail wuth cartographical and survey 
problems relating to Africa in general, and to South 
Afnoa m particular In connexion with these, it may 
Vie recalled that at the Glasgow meeting the Section 
emphasised the importance of completing as soon as 
possible, the surv ey of the arc of the thirtieth meridian, 
and urged also the need for the publication of a uniform 
series of maps of Africa on a scale of 1 2,000,000, as 
the only satisfactory base for various distributional 
studies in Africa The significance of the latter will 
be further developed, along with other points, in a 
report to be presented by Mr A G Ogilvie of a special 
committee which has been investigating problems con 
neeted with the geography of tropical Africa 

Various aspects of South African geography — both 
physical and human — -wall be analysed, both at Cape 
Town and Johannesburg, by loCal authorities, inolud 
mg Prof J H Wellington and Prof E Walker 
At Cape Town, Mr Van Reenen, chairman of tho 
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Irrigation Commission, will review various problems 
connected with the utilisation of available water sup 
plies in South Africa, while Prof Serton will examine 
cntioally the extent to whioh the term ‘ desert ’ may be 
justifiably applied to various regions of low rainfall (for 
example, tho Western Karroo, with an average annual 
rainfall of less than 5 inches in parts) 

A meeting m a region of winter rains suoh as south 
western Cape Colony provides a fitting opportunity 
for a critical survey of the Mediterranean Climatic 
Type, its World Distribution and the Human Re 
sponse ’, wluch Dr Manon Newbigin proposes to 
undertake The various important problems con 
nected with the South African sector of Antarctica 
will also be presented in a paper prepared by Mr F 
Debenham, and it is hoped that General Smuts will 
take part in the discussion on the matters raised 
The position of geography in South African educa 
tion is not all that can be desired, and attention will be 
directed to this important aspect in a joint discussion 
that has been arranged with Section L at Johannes 
burg, a whole morning being devoted to the question 
Outside of Africa various interesting papers are 
being presented dealing with parts of both the 
southern and northern hemispheres The significance 
of China s expansion in the Far East is to be con 
sidered by Prof P M Roxby, while among the papers 
on Europe will be one by Prof H J Fleure analysing 
the significance of various oity types in the interprets 
tion of the different cultural regions of the Continent 
Dr Vaughan Cornish’s interest in the aesthetics of 
scenery is now well known in Great Britain and a paper 
by him on The Rural Scenery of England and Wales ’ ’ 
will be welcomed in South Africa 

Economic Science; and Statistics 
The programme for Section h (Economic Science 
and Statistics) of the British Association has now been 
arranged for the forthcoming meeting in South Africa, 
and, as was to be expected, special attention is to be 
devoted to those eoonomio problems which are of 
importance in the Union Labour questions, for 
example, are to be discussed in the light of South 
African conditions, and for this purpose a jomt dis 
cussion has been arranged with the Anthropological 
Section on Economic Competition between Advanced 
and Backward Peoples ”, while Prof A Leslie is to 
speak on Coloured Labour and Trade Unionism m 
Cape Town Another economic topic of consider 
able importance to South Africa is the marketing of 
agricultural produce and the joint meeting which has 
been arranged with the agriculturalists on “ The 
Problem of Stabilising Agricultural Prices, with special 
reference to Control Boards, Equalisation Funds, and 
other methods of Price Regulation”, should lead to 
an interesting discussion It is anticipated that Mr 
R B Forrester, Dr Trnley, and Mr R J Thomjason 
will participate m this discussion At Johannesburg, 
Dr J E Holloway is to speak on “ Population 
Problems of South Africa ”, while Mr W H Clegg will 
describe “ South African Banking ” 

Engineering 

Engineers attending the South Africa meeting of 
the British Association will have papers and discus 
sions at both Cape Town and Johannesburg The 
president of Section G (Engineering), Prof F C Lea, 
will deliver his address adnJohannesburg 

The principal subjects chosen for papers are of great 
importance^*) South Africa At Cape Town Dr Ezer 
Griffiths, of the National Physical Laboratory, and 
Mr E A Griffiths, of Cape Town, will give papers on 
recent research work earned out m England and South 
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Africa in refrigeration The successful export of fruit 
from the Union depends largely on this work 
The importance of transport, which is as great m 
South Africa as in any other country, will be dealt 
with from many different angles by English and 
South African authorities Sir Henry Maybury will 
describe the developments which have taken pliwe in 
Great Britain during the past few years, referring to 
the effect of recent legislation on road administration 
Papers deeding With transport costs, aloohol fuels, 
railways, and roads as feeders to the railways will 
also be given Sir Heniy Fowler’s paper will describe 
chiefly the work of the Directing Committee, of which 
he is a member, appointed by the British Government 
to study aspects of mechanical transport likely to 
further the economio development of the oversea 
Empire and it is hoped that the discussions on these 
papers will be of great help to this committee 

At Johannesburg cheap power will be dealt with 
Sir Charles Parsons will give a description of the more 
recent developments m steam turbine practice, chiefly 
in regard to the moreased output per unit 

Prof E W Merchant's paper on the limits of the 
economical transmission of electrical energy will have 
an added interest, for at the last South Africa meet- 
ing of the Association the late Prof Ayrton made an 
important contribution on the transmission of power 
from the Victoria I alls Mr C H Mens will describe 
the development of the national soheme of eleotncity 
supply m Great Bntam, and discuss the anticipated 
economies and the probable effects of the cheapening 
of electric power on the distribution of population and 
industries 

The acute problem in mining in South Afnoa is the 
cooling and ventilation of the deep mines, and the 
joint discussion of the Engineering and Physiological 
Sections on deep mine ventilation, to take place at 
Johannesburg, should prove very valuable 

Anthropology 

South African anthropologists have prepared a full 
and interesting programme for Section H (An thro 
pology), in which archaeology figures largely There 
is ample evidence, however, that other branches of 
the science are not neglected m the Dominion, and it 
has been necessary to make arrangements for a subsec- 
tion at Johannesburg to provide for a number of papers 
on physical anthropology by Prof Dart and other 
members of the Anthropological School whioh centres 
in the University of the Witwatersrand At Cape 
Town especial interest will attach to a senes of papers 
on the Fish Hoek Caves, which will be followed by a 
visit to the caves themselves The meeting At Cape 
Town will, however, be curtailed to allow the members 
of the Section to proceed in advance of the main body 
to Kimberley, where the collection of skulls and archied 
logical exhibits in the Museum will be visited, Mr 
Cronin a remarkable collection of photographs of 
South African natives will be viewed, and archno 
logical excursions m the neighbourhood will be made 
The programme at Johannesburg will be partiou- 

n interesting Prof Dart will exhibit the Tarings 
, and arrangements have been made for a vi«t 
to the site of discovery Mr Leakey will describe his 
discoveries in the prehistory of East Africa, and Mr. 
Wayland will deal with the present position of Stone 
Age research in Uganda Mr C von Riet Lowe will 
deal with the archwology of Sheppard Island, with an 
addendum on the associated fauna, and Prof. Dart 
will describe mammoths and other fossil elephants of 
the Transvaal, some of them not previously known. 

The question of Bushman rook engravings will be 
discussed by Miss Wilman, a subject on which much 
illuminating discussion nay be expected. In view of 



NATURE 


997 


Junk 29, 1929] 


the visit of L’Abb6 Breuil to South Africa as a guest 
of the Association and the demonstration of the 
Late Palaeolithic art of Spain which he will give 
at Cape Town Members of the party proceeding 
from England — Prof Fleure Prof Haggles Gates, 
Miss Murray, and others — will contribute to the pro 
ceedings 

The items in the sectional programme however, 
which are expected to arouse the keenest interest 
are the papers centring around Zimbabwe Dr Leo 
Frobemus will give an account of the explorations of 
prehistoric Rhodesia made to date by the expedition 
of which he is leader He will be followed by Miss 
Caton Thompson who will describe the results of the 
work undertaken at the request of tho Association 
which she has carried out at Great Zimbabwe and on 
which she has been engage 1 since the beginning of the 
year on behalf of the Assouation 

Physiology 

Section I (Physiology) this year includes in its 
progi amme one or two unusual items Probably the 
most striking is a joint discussion with the other 
biological seotions on The Nature of Life which 
General J 8 Smuts has promised to open Among 
the other speakers on this topic are Profs D’Arcy 
Thompson, J 8 Haldane, Wildon Carr, and E C C 
Baly That an agreement will be reached is more than 
can be expected, but it is certain that much of interest 
will be said 

The Capetown part of the programme also includes 
joint meetings with Section D on experimental biology, 
one morning being mainly occupied by papers on this 
subjeot, and an afternoon being devoted to de 
monstrations on kindred topics in Prof Lancelot 
Hogben s now laboratory Many of the contributions, 
both here and at Johannesburg are from 8outh African 
workers, and the matters discussed range ovei a wide 
field 

At Johannesburg the most important feature prob 
ably is a joint discussion with Section G (Enginoenng) 
on Problems connected with Deep mine Ventila 
tion ' The economic importance of this matter is 
very considerable, and it is hoped that members of the 
Transvaal Mining and Metallurgical Society will also 
be able to participate 

Of almost equal interest to physiologists and to 
economists is “The Problem of Dust Inhalation", on 
which also a discussion has been arranged The 
sectional programme is now, however, restricted to 
questions connected with the mining industry Papers 
are being contributed by local workers on the measure 
ment Mid effects of ultra violet light, and a varied 
programme includes a paper by Dr Monokton Cope 
man on “Diet and Canoer”, and a description of 
“ The Feeding Habits of Vampyrella ", with kmemato 
graph accompaniment, by Prof F E Lloyd, of MoGill 
University 

Psychology 

Section J (Psychology) meets this year under the 
presidency of My F C Bartlett, the Director of the 
Cambridge Psychological Laboratory, who m his 
address will discuss * Experimental Method in 
Psychology ” The programme is full and varied , 
in it nearly every department of psychology is repre 
sented A joint discussion has been arranged with 
Section L on “ Psychological Tests in Relation to 
Education and Vocational Guidance ” in which papers 
will be, read by Prof ,Reybum, Dr C 8 Myers, and 
Dr Shepherd Dawson 

South African psychologists will present sfrven or 
eight papers, three of which, by Prof Wilcocks, Prof 
EJfcrs, and Dr Fick, will report the results of invest! 
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gationa into the intelligence of South African childion 
both white and black The philosophical aspects of 
psychology arc represented by Prof G Dawes Hicks 
in a paper on The Notion of Fusion in Psychology 
by Prof H Wildon Carr, who will speak on Imagine 
tion and Reasoning and by Prof 1 orsyth of Bloem 
fontsin who wall read a pajier on the Significance 
of Holism , a philosophical theoiy propounded by 
General Smuts 

The Industrial ha tigue Rescan h Board is repre 
sented by Mr brio Fanner, who will give an account 
of some of his own work on accident pioneiuss 

Botany 

Section K (Botany) has a very full programm* 
both at Capa Town and at lohannasbing The largi 
numbei of pajairs to bo communicated by South 
African woikais indicates clearly the very active 
interest which is being taken theie m botany at the 
present time All branches of botany am well lepie 
sented in the programme Prof Sewai il s pi esidential 
address on Botanical Records of the Rocks will be 
given at Johannesburg As might lie expected mui h 
time will bo devoted to papers on the South African 
flora and there will be a discussion on its origin and 
evolution in which Dr Marloth Pmf Bews Prof 
Compton Dr Pole Fvans Prof Adamson Prot Moss, 
and others will take part Dr Pole Fvans will also 
give an account of the present position of tho botani 
cal survey of South Africa Prof I E Lloyd will 
exhibit a film illustrating the mechanism of the trap 
of Vtrxculana and Dr A S Hitchcock of thi 
Smithsonian Institution will speak on the subjeot of 
grasses m rotation to man Miss Saunders will 
discuss her recent work on carpel morphology 

Popular lectures will be given by Di Maigerv 
Knight on Seaweeds, a Study of Adaj tation and 
Opportunity , and by Piof Priestley on From Lake 
to Veld a Study of the Water Relations of the 
Higher Plant The forestry group also has an 
interesting programme in which conti lbutions from 
persons interested m forestry problems in South 
Africa are prominent Numerous excursions to places 
of botanical interest have been arranged 

Education 

The programme uf Section L (Educational Science) 
is promising and varied Two objects have been kept 
in mind in its preparation (a) the desirability of 
showing the recent development in educational ad 
ministration, practioe, and teaching in England , and 
(6) the presentation and discussion of South African 
problems 

Dr Kimmins has chosen for his presidential address 
the subject Modern Movements in Education ’ 
One session at Cape Town is to be devoted to general 
educational problems in South Africa when five 
separate papers will be given by leading experts 

At Johannesburg a full session will be devoted to 
* Education and the Native Races , four papers being 
expected At a joint session with Seotion J at Cape 
Town, leading psychologists from both countries will 
discuss psychological tests in relation to education 
and vocational guidance Other sessions at Cape 
Town will be given to discussions on the relation 
of examinations to the secondary schools and on the 
teaching of science, including biology and botany, in 
schools At Johannesburg, at a joint session with 
Section E, papers will be given on the teaching of 
geography by members from both countries 

Committees of the Seotion will also present reports 
on science m the school certificate, formal training 
and training for life overseas 



NATURE 


[June 29, 1929 


Auricui.ture 

Perhaps the most significant development which 
has taken place m agricultural science is the realisa 
tion of the very close relationship between soil and 
animal nutrition problems as they exiHt in Great Britain 
and the various Dominions of the Empire 

The fact that much of the work in progress in the 
British Isles has a direct bearing on Dominion prob 
lems has resulted in a desire for closer touch and 
collaboration between research workers m \ artous 
parts of the Empire This trend was emphasised and 
focused at the Imperial Agricultural Conference m 
London in 1927 and practical recognition has beon 
given by the creation in the British Isles of Agri 
cultural Bureaux m Soil Scienoe, Animal Nutrition, 
Plant Breeding, Animal Genetics, and Veterinary 
Science It is fitting, therefore that bv far the greater 
part of the programme for Section M (Agriculture), 
which is meeting at Cape Town and Pretoria, should 
be occupied bj the discussion of broad agricultural 
problems Two whole sessions are being devoted to 
soil problems, the first at Cape Town to a discussion 
on soil fertility and its control, and the second at 
Pretoria to methods of soil investigations in hold and 
laboratory 


A morning session will be occupied by a discussion 
on Empire wool growing problems with particular 
reference to South Africa and to the manufacturing re 
quirements of Great Britain Grassland and the pro 
auction of stock is another problem of world wide 
range, the fundamental aspects of which are similar 
in all parts of the Empire Major Walter Elliot will 
open a discussion on the mineral aspects of pasture 
nutrition in relation to the live stock industry, and 
representatives of the Kowett liesearoh Institute, 
Aberdeen, and the South African Veterinary Research 
Station will contribute 

The possibility of stabilising agricultural prices and 
the methods of achieving the object in view continue 
to exercise the minds of farmers and economists the 
world over, and considerable experience has been 
acquired in South Africa, Canada, and New Zealand 
Set tion M has arranged for a joint discussion with 
Sootion F (Economics) on this subject, with particular 
reference to the operation of control boards, equalisa 
tion funds and other methods of price regulation 
Agriculture and the Empire will form the subject of 
Sir Robert Greig’s presidential address to Section M, 
and the address, together with a discussion on Empire 
agricultural problems, will occupy the whole of the 
second morning session at Pretoria 


Some Function Problems attaching to Convergence’ 


fpHE arrangement of the conducting paths of the 
■*- norvous system, branching and redistributing 
their impulses as they do, exhibits places where 
numerous convergent paths run into one When at 
such places two or more of the converging aics aie 
concurrently active, the trains of impulses ai riving 
by them can interact Such convergent places are 
coordination points An example of much impoit 
ance, and relatively accessible to experiment, is that 
in the spinal cord, where the motor nerve cells in 
nervating a muscle receive as a group the various 
afferent paths which reflexly operate tne muscle If 
two or more of the convergent afferent nerves are 
excited concurrently, the reflex interaction, as re 
vealed by the muscle, exhibits three mam sets of cases 
In one set of cases the muscular response tmder 
concurrent stimulation of two or more afferents shows 
a deficit in amount as compared with the sum of the 
resjionses obtainable from the several afferents taken 
separately This occurs especially when the excitation 
of the reflexes is strong , it is most marked when they 
are of maximal strength The contraction effect of 
one afferent may default altogether The result might 
seem to indicate inhibition, but analysis shows that it 
is not referable to any form of inhibition 

The explanation lies in the limitations of the 
mechanical response of the muscle fibres of the motor 
units activated the contraction effect pertaining to 
one afferent being ‘ occluded ’ for the time being by 
that pertaining to another * Occlusion ’ is a result 
of the overlap of different afferent arcs upon the Bame 
motor units this overlap is ‘central’, for example, 
in the spinal cord The amount of ‘ occlusion ’ as 
observed by the myograph gives a measure of the 
amount of that 1 central ’ overlap In such estimates, 
however, the assumption is made that the component 
motor units of the musole all of them possess in 
dividually the average value of contraction tension 
which obtains for them This in the knee flexor (cat) 
semitendinosus has a value which is only one third of 
that obtaining for gastrocnemius It is, however, 
certain that the individual motor units differ con 

1 Snmmsnr of the D»vtd Kerrier Lecture delivered before the Hovel 
Society on Thnnday, Jane £0, by Sir Cbmrlee Sherrington, 0 M , F H 8 
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siderably in < ontraction value within one and the 
same muscle Examined by occlusion, the overlap of 
the constituent blanches of ft single large afferent 
nerve upon its motor units can be well above tenfold 
Ihis gives a functional picture in harmony with the 
histological picture furnished long since by Caial 

In another set of cases, on the oontraiy, the con 
traction response of the muscle, under concurrent 
stimulation of two or more reflex arcs which are ex 
citatorj for it, shows a surplus of contraction as com 
pared with the sum of the responses to the component 
afferents taken separately This result is most evi 
dont with weak reflexes As with the other set of 
cases this result also, although opposite to the prq 
vious class, brings evidence of the overlap of the 
convergent ares upon the central ends of motor units 
held by them in common Moreover, evidence is thus 
furnished that central states of excitement, mdividu 
ally too weak to provoke the motor units into die 
charging activity, can by summation become effective 
for that activation 

The reflex excitation provoking contraetion of the 
muscle is shown to be accompanied regularly in the 
spinal centre by concomitant subliminal excitation in 
other spinal motor celU over and above those excited 
to actual discharge The time relation of central 
subliminal excited states obtaining m certain typioal 
reflexes has been determined (J C Eccles) By the 
summation of subliminal excited states this fringe 
of subliminal effect is a functional means of liaison 
enabling co operation between different adjuvant 
parts of the nervous system Although the neuron 
upon which convergent arcs interact is subject to 
their combined influence, and is to that extent an 
instrument passive in their hands, it is an instrument 
clearly with ways of its own Thus, to receipt of a 
single stimulus it may react by a response consisting 
of a whole tetanic senes of impulses 

Another and third set of oases ansmg from inter 
action at the convergence point is where the upshot 
is inhibition The clash is between ' central ’ exoita 
tion and a central process which arrests or precludes 
it, but about which all that is known is that it 
antagonises excitation Evidence was adduced 
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quantitative interplay of the opposed influences upon 
the individual neuron Conditions favouring in 
hibition were discussed 

Though trains of impulses are the sole reactions 
which enter and leave the central nervous system, it 
is clear that nervous impulses are not the sole re 
actions functioning within that system States of 
excitement which can sum together, and states of 
inhibition which can sum together, and states which 
represent the algebraical summation of these two, are 
among the central reactions l'he specific cell units, 
the neurons, far fiom behaving merely as passive 
recipients and transmitters of impulses, modify as 
well as transmit what they receive 


Joint Russian-German Expedition to 
the Pamir 

A JOINT expedition to the Pamir was organised 
last year by tho Russian Academy of Sciences 
and the Notgemeinschaft der Deutsohen Wisson 
sohaft, consisting of elevon (ierman members and 
about thirty Russians representing various branches 
of science, under the leadership of N P Gorbunov 
The expedition started in June from Osh (in Turkes 
tan) and went through Gultcha into the Alai vallev, 
then across the Transalai ridge to the alpme lake 
Kara kul , from there -various seotions of the expedi 
tion radiated in different directions, and the field 
work wont on until November [scientific results of 
the expedition will take some time to work out fully, 
but a preliminary account, as published in the 
Information Bulletin of the Russian Academy (No 
3 4, for 1929), already gives some idea as to then value 
The geographical section of tho expedition collected 
exhaustive information on the areas traversed Of 
particular interest was a study of bedtchenko’s 
glacier, wluch has been found to extend for more than 
76 km , that is, it ranks amongst the largest glaciers 
in the world The topographical section accomplished 
the enormous task of surveying the wide expanse of 
Pamir , most of the work had to be done at t' 
altitudes exceeding 4000 metres, which made it t__ 
ceedingly difficult Nine astronomical and twelve 
triangulation points were determined, and altitudes 
of twenty two mountains estimated The meteoro 
logical and geophysical seotion made regular meteoro 
logical, aerological, actinometric and hydrological 
observations , 47 geomagnetio points and 150 gyp ‘ 
metric points were determined The geologi 
section studied the history of the glaciation of the Pamir 
and prepared a general geological map of the area , the 
nuneralogical collections are very rich and contain 
proofs of a number of useful minerals 

The zoologists of the expedition collected more than 
13,000 animals, mainly mseots , it was interesting 
to find some southern forms at very great altitudes , 
thus at 3700 m , scorpions, Mutilhd wasps, Ammo 
phila, Bombus melamorue, etc , were found Experi 
ments in hybridisation of Otna polti with the domestic 
sheep were made and the progeny will be studied m 
detail Apart from the specimens collected, a con 
siderable number of living local* animals was sent 
from the Pamir to the Moscow Zoological Garden The 
hnguistio seotion collected materials for a dictionary 
of the Tadzhik language, made phonograph records 
of native speech, ana studied native customs and folk 
lore The radio seotion of the expedition had three 
transmitting stations at its disposal , apart from 
keeping in touoh with central Russian stations, it 
made a senes of experiments relating to the trans 
mission under the peculiar local conditions A kine 
matqgraphic seotion made about 9000 metres of 
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films of all places and phases of the expedition 
The Alpine section made about thirty ascents to the 
highest peaks of the Pamir, the greatest height reached 
being 7120 m (Lenin's peak) 

Scientific results of the expedition will be published 
m parts, as the working out of materials proceeds , 
it is suggested that the whole senes, whioh will be 
published partly in Russian, partly in German, will 
be completed in 1930, apart from detailed mono 
graphs on different problems which will be published 
separately 


University and Educational Intelligence 

Cambridge — The Hatkness Scholarship in geology 
has been awarded to L Bairstow, King’s College 
The Anthony Wilkin Studentship in archeology anil 
anthropology has been awarded to J B Chailesworth, 
of Christ’s College 

The following reappointments have been made 
F W Dootson, University lecturer in chemistry , 
P M S Blackett, University demonstrator in physics 
ROW Norrisli, University demonstrator in 
chemistry , E M Taylor, University lecturei in 
agricultural chenustiy , E H B Boulton, University 
lecturer in forestry , H E Woodman University 
demonstrator in agncultural chemistry , C E Tilley 
Univorsity locturer in jictrology W A hell, Uni 
versitv demonstiator in anatomy , F W Dootson, 
University demonstiator in chemistry 

Dr W M Smart, of Trinity College thief assistant 
at the Observatory, has been reappointed to tho John 
C ouch Adams astronomership 

Frank Smait Pnzes have been awarded to H R 
Bamell, of Downing College, in botany, and to R T 
Pumphrey, of Trinity Hall, in zoology 

The syndicate to considei the organisation anti 
finance of the Botanic Garden has reported to th< 
University The most important of its recommenda 
tions are the following 

(1) The Botanic Gordon should become an integral 
part of the Depaitmont of Botany and the responsible 
head of the Garden should bo the professoi of botany 

(2) The duties of the Director of tho Garden should 
be general responsibility for the management of the 
Garden and particular care for its development as an 
aid to the study of botany 

(3) The stipend attaihing to the office of Director 
should be variable according to the nature of the 
other offices held simultaneously by the Director 

(4) A new University lectureship should be created 
for the teaching of systematic botany 

(5) Consideration should be given to the fact that 
a part of the land adjoining the Garden could be sold 
under suitable restrictive conditions without detn 
ment to the present or future needs of the Garden 

(6) The town of Cambridge should be invited to 
contribute to the cost of the Garden, so long as it is 
made accessible to the general public 

Glasgow — Prof J W Gregory, having attained 
the age of sixty five years during the past session, 
has resigned the chair of geology in the University 
which he has held since 1904 Prof Gregory is not 
subject to the age limit regulation, but he has decided 
to retire to make way for a younger man and to 
devote his time to the completion of work in which 
he has been engaged 

Among others, the honorary degree of LL D was 
conferred on June 19 on Prof H 8 Carslaw, 
professor of pure and applied mathematics, University 
of Sydney , Madame Mane Cune, of Pans , The Earl 
of Elgin, chairman of the Carnegie United Kingdom 
Trust , C O Hawthorne, chairman of the Repre 
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sentative Body of the British Medical Association , 
and Lord Lugard, ex Governor of Nigeria 

Liverpool — The Council of the University, at its 
meeting on June 18, eleoted Dr D B Blaoklock, 
professor of tropical diseases of Africa, to the Walter 
Myers ohair of parasitology Prof Blacklock is a 
graduate of the University of Edinburgh Irom 
1911 until 1914 he was in turn assistant director and 
director of the Runcorn Research Laboratory In 
1914 he became a member of the commission ap 
pointed to investigate the problems of Bleeping sick 
ness in West Africa, and was elected to a lectureship 
in parasitology in the University of Liverpool 
During the War period he was in charge of a patho 
logical laboratory and conducted investigations on 
malaria on behalf of the War Office Prof Blacklock 
haw been secretary and a vice president of the Tropi 
cal Section of the British Medical Association and has 
played an active part in the promotion of tropical 
modical research 

At the same meeting the Council appointed Mr E 
C Titchmarch to the chair of pure mathematics in the 
University, and Dr J H Orton to the Derby chair 
of zoology Mr Titchmarch, a scholar of Balliol, was 
appointed in 1923 to a lectureship in mathematics at 
University College, London, and to a fellowship of 
Magdalen College, Oxford Since 1925 ho has boon 
reader in mathematical analysis in the University of 
London Dr Orton is a graduate of the Royal 
College of Science, London In 1914 he was appointed 
assistant naturalist at the Marino Biological Labors 
tory, Plymouth, and after War service returned to the 
laboratory, in which he was promoted in 1924 to the 
post of chief naturalist He has conducted extensive 
research on problems of marine biology, paying par 
ticular attention to the life history of the oyster 

Manchester — A limited number of research 
scholarships in technology, each of the value of not 
more than £100, are to be awarded in July by the 
Manchester Municipal College of Technology Ap 
plication forms, returnable by, at latest, July 6, can 
be obtained from the Registrar of the College 


King’s College, London, celebrated during the past 
week the hundredth anniversary of its foundation 
The celebrations, inaugurated on Tuesday by their 
Royal Highnesses the Duke and Duchess of York, 
included the dedication of the chapel and opening 
of the library and new wing of the Vincent Square 
hostel by the Archbishop of Canterbury, who is the 
official Visitor Beginning in 1829 with work of 
university standard in arte, science, and medicine, 
and a ‘ junior department ’ which became the present 
King’s College School at Wimbledon, the growth of 
the College has been marked by the establishment of 
an engineering department in 1838, a hospital (now 
on Denmark Hill) in 1839, a theological department 
for the training of clergy in 1847, evening classes in 
1856, a department for women (in Kensington) m 
1885, and a teacher training department in 1890 
The post War years have seen a remarkable further 
enlargement of its activities and increase in the 
number of its students, with the result that additional 
accommodation is urgently required, especially m the 
departments of ohemistry and anatomy The building 
scheme designed to meet this need at a cost of £125,000 
will, if earned out, improve the architectural amenity 
of the Thames frontage in the neighbourhood of 
Waterloo Bndge For this, and for tne endowment 
of professorial chairs and scholarships the College is 
asking the public to subsen be to its centenary appeal 
fund 


Calendar of Patent Records 

June 29, 1722 — A j>atent was granted on June 29, 
1722, to Martin Tnewald, the Swedish engineer, for 
hia mvention of a “ certain engine or machine for 
drawing water out of mines and oollyenee b y*<*ne 
power of the atmosphere” Tnewald, who was in 
England when the first Newcomen engines were'$ rt 
set up and himself helped in the erection 01 one, 
built the first engine m Sweden, that for the Danne 
mora mines, and is the author of the earliest nono 
graph on the steam engine, which was published at 
Stockholm in 1734 Tnewald claims to have made 
improvements on the engine, but what these were 
and what was the construction for which his patent 
was granted he does not say 

July 1, 1769 — The stamped brass trade dates from 
the patent of John Pickering, whose specification 
was enrolled on July 1, 1769 The mvention con 
sisted of a “ now method of performing that land of 
work commonly called chasing in gold, silver, brass, 
tin, or other metal, by a machine consisting of an 
oblong frame with two rods, m which a moving forcer 
is worked upon a striking block with a die fixed 
thereon formed for each respective purpose, whereby 
the work is executed m a much more expeditious 
manner and far superior to anything of the kind (not 
being actual chasing) ever yet performed by any other 
means ” 

July 1, 1877 — There was no common patent law 
for Germany before 1877, but for many years patents 
had been granted by the constituent States under 
their respective laws and regulations The first patent 
law of the German Empire, superseding the various 
State laws, oame into force on July 1, 1877, and the 
first patent under it dates from the following day 

J«lj 3. >7®9 — The practical application of the 
principle of roller drawing in cotton spinning is due 
to Sir Richard Arkwnght, whose patent for the in- 
vention was sealed on July 3, 1769 Arkwright was 
partnered and greatly helped in the establishment of 
the industry which was started at Cromford Mill, 
Derbyshire, by Jedediah Strutt, the inventor of the 
nb stitch hosiery frame 

July 3, 1861 — The manufacture of mechanical 
wood pulp for papermaking was the mvention of 
F G Keller in 1845, but its commercial introduction 
and development are mainly due to Hemnch Voelter, 
papermaker, of Heidenheim, who was granted a 
Prussian patent for five years for his improved 
process on July 3, 1861 

July 4, 1767 — On July 4, 1767, there was granted 
a patent to John Winn, a shipwright of ShadWell, for 
a method of saving life “ m case of a ship being in 
distress on a lee snore where a boa* cannot live " 
Ropes were sent ashore by means of a buoy, and the 
passengers and crew were then transported in a 
basket slung on one of the ropes and hauled to the 
shore 

July 6, 1897— The patent of Walther Nemst, of 
the University of Gottingen, for the eleotno lamp 
which is known by his name, was granted in Germany 
on July 6, 1897 At the time of its introduction, 
practioidly no improvement had been made in the 
earlier carbon filament lamp, other than in the details 
of the manufacturing processes, and Nemst utilised 
for his lighting element one of the refractory rare- 
earths, which allowed a current to pass after a pre- 
liminary heating, and withstood a greatly moreased 
temperature He succeeded in reducing the con- 
sumption from the 4 watts per candle power of the 
oar bon filament to 1 5 watts The lamp has now 
been very largely displaced by the metal filament 
lamp 
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Societies and Academies 

- London 

hoyal Society June 13 — W S Stiles The scatter 
”<* theory of the effect of glare on the brightness 
Oxi '•bee threshold The theory that the observed 
increme in the threshold due to the presence of a glare 
source m the field is caused by light scattered in the 
eye mWia is formulated mathematically Deductions 
from it are not in accord with observation The 
general conclusion is that the scattering effect can play 
only a subsidiary part in increasing the threshold 
Grace Bnicoe and Winifred Leyshon Reciprocal con 
traction of antagonistic muscles in peripheral prepara 
tions using flashing neon lamp circuit for excitation 
of nerve Controlled and co ordinated rhythmic move 
ments of a limb closely resembling natural movements 
are produced by suitable artificial stimulation of out 
efferent nerves If during this controlled rhythmic 
movement the mechanism producing phasic variation 
is stopped at any point the limb remains held in 
posture The method of stimulation is thus adequate 
for both movement and posture An analysis of the 
forces controlling movement shows that the control of 
relaxation is as important for smooth co ordination 
as the oontrol of contraction — T Moran Critical 
temperature of freezing living muscle Up to 40 per 
cent of the water in amphibian muscle can be rerr oved 
by freezing or drying and its original state completely 
recovered by restoring water On removal of 78 por 
cent tho muscle immediately dies The critical water 
removal of 78 per cent corresponds to the freezmg of 
the muscle to equilibrium at about 2° C Muscles 
frozen to equilibrium below 2° C undergo marked 
changes on thawing — E C Smith The formation of 
lactio acid in muscles in the frozen state Freezing 
(that is drying) upsets tho balanoo making production 
exoeed removal This upset n> due to or accompanied 
by injury to the mechanism Below 1 6° C the 
mechanism of removal is destroyed that of production 
persisting Is the mechanism of removal the living 
part ? — F M L Sheffield Chromosome linkage in 
Oenothera with special reference to some t , hybrids 
Most results can oe brought into line with Cleland s 
hypothesis — absence of pairing due to lack of harmony 
between homologues Chromosome linkage may be 
inherited as a genetic character — A C Downing ami 
A V Hill A new thermopile for the measurement of 
nerve heat production — A V Hill The heat produc 
tion and recovery of crustacean nerve The heat 
production of crab s nerve in response to maximal 
excitation is at least 2 5 x 10 • cal one per gram of 
moist nerve per second of stimulus This is 33 times 
as great as in frog s nerve The crab s nerve is highly 
fatiguable The initial process, completed during 
stimulation, yields only about 2^ per cent of the total 
heat the recovery process lasting for 26 minutes at 
18° C supplies the rest In respect of fatiguabihty 
and of oxygen requirement a crab s nerve probably 
presents a closer analogy to certain characteristics of 
the central nervous system than does,a frog s sciatic 

Fabis 

Academy of Sciences May 22 — The president 
announced the death of M Depdret, non resident 
member, and of M Comet foreign oorreepondant 
for the Section of Mineralogy — Lion Gulllet, Jean 
Galibourg, and Michel Samsoen Extension teste 
at high temperatures Data are given for the 
elastic limits at 460° C for various alloy steels, 
including nickel, niokel-chromium, and nickel ohro 
miusa-molybdenum steels No general conclusions 
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can be drawn from the results but the previous heat 
treatment certainly has a considerable influence on 
the elastic characteristics at 460° C — Eduard Cech 
Some remarks relative to the differential projective 
geometry of surfaces — C Pawlowski Remarks on 
the disintegration of aluminium Discussion of the 
results obtained by the author and by Rutherford and 
Chadwick on the H rays of aluminium — Y Rocard 
The fall of a heavy gas in a hght gas The stability 
of ozone in the upper atmosphere From considerations 
based on the kinetic theory of gases it is concluded 
that the velocity of ozone in nitrogen woul 1 be 22 
motros por day and of ozone m hydrogen 17 metres 
per day In either case the atmospheno ozone is 
practically stable — L Genevois The variations of 
the respiratory intensity an 1 of the intensity of 
fermentation in the tissues of the poa — Bounhiol 
Respiration m modia containing an excessive j>er 
centage of oxygen The fact has been established by 
previous workois that animals breathing an atmo 
sphere containing an excess of oxygon rapi lly die 
Under these conditions there is a rapid increase in 
the proportion ot urea m the blood and the accumula 
tion of oxidation products in the blood prevents the 
fixation of fresh oxygen — L Lutz The soluble 
ferments secreted by the hymonomycete fungi The 
alkaloids and the anti oxygon function 

Leningrad 

Academy of Sciences (Comptee rendue No 2) — 
P P Lazarev Modem treatment of malignant 
tumours from the point of view of the ionic theory 
of exoitation Ihe success of treatment of malignant 
tumours by calcium salts is oxplamed by the suggestion 
that calcium ion* inhibit tho development of tumour 
cells while those of potassium and sodium favour it 
V Vernadskij The concentration of radium by 
living organisms Radium from water solutions is 
absorbed by aquatio organisms both vegetable and 
animal an 1 is concentrated there from solutions in 
soil it is absorbod by terrestrial plants and from 
drinking water by terrestrial animals In some cases 
the concentration of radium m an organism was 
found to oxceed that in water 66 6 times — V 
Vernadskij Rare eaitlis elements m massive rocks 
Minerals rich in rare earths are found mainly m 
pegmatite seams but their occurrence in the rocks 
proper is not clear probably because i f insufficiently 
exact methods of examination — V Vernadskij The 
geochemical constants of some cultivated plants 
Geochemical energy of the best selected varieties is 
lees than the energy of the varieties usually cultivated 
— A Vinogradov Chemical composition of plankton 
from the Ekatemunsky pond at Dietskoe Selo, near 
Leningrad — D Grave Magnetic anomalies A reply 
to the cntioal note by Kravetz (Comp tea rendue, 
p 470 1928) — N Olenev Systematica and geo 

graphical distribution of Ixodid® (3) The genus 
Rhipscepholus is represented in Russia by three 
species R sanguineus Latr R bursa Can et Fanz , 
and R schulzet, sp n The genus Boophtlue is 
represented only by B calcaratu* Birula The geo 
graphical distribution and host* of each species are 
given — G Vereatchagm and I Sldorytchev Winter 
chemical regime of the rivers Selenga and Uda The 
oxygen content of the water decreases sharply from 
the end of November and reaches its minimum early 
In February parallel to that process the carbon 
dioxide oontent increases This must be of great 
importance to fish life 

(Comptee rendue. No 3) — V A Silberminx The 
deposits of cente, bastneobe, and a new mineral, 
less incite, m the Kyshtvm district Urals The 
deposits are described, and descriptions and ohemical 
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analyses of the three minerals are given — A Mord- 
▼ilko The anolocycho plant hce of Pxstana and the 
distribution of pistachios during the Tertiary penod 
The genus Pwtacta was very widely distributed in 
the Tertiary, extending northwards as far as Green 
land, where the plant hce Tnphuiaphis phoseoh, 
representing a migrant form from pistachios, survive 
until the present time While Pistacia disappeared 
in such high latitudes under the influence of cold 
climate, it is impossible to account ui the same way 
for the disappearance of Pistacia m some Mediter 
ranean countries where in places only root forms 
of pistachio aphids are to be found at present — 
A Frank- Kamenetskii The fat of Phoca eibtnca 
Gmel Physioal and chemical properties of the fat are 
described fully — D D Ivanenko A geometrical 
generalisation which may be useful m the quantum 
mechanics 

(Compie-8 r endue. No 4 ) — P Lazarev The causes 
of plastnity of substances The groater plasticity of 
loam as compared with sand is clue to the ability of 
particles of loam to bind water on their surfaces 
Capillarity must also play some part m the plasticity 
-LA Kulik The Mamra meteorite A description 
of a meteorite which fell at Mamra in Kazakstan 
(Kirghiz Steppes) at night on May 5, 1927 The 
meteorite belongs, to the stony meteorites and, prob 
ably, to sulphurous chondrites — V I Romanovsku 
The law of probability of frequencies subject to linear 
conditions and Pearson’s cnteriuin x* — A A Birula 
The pelvic bone of Rhytina sullen Oser Amongst 
the semi fossil remains of Rhytina etellen found at the 
Koniandor islands, pelvic bonos are rare , a detailed 
descnption of one such bone is given and illustrated 
— A A Birula A preliminary communication on the 
mammals of the kitchen midden of a Stone Age 
habitation on the Verkholensk mountain near Irkutsk 
Remains of twelve species of mammals have been 
identified — N Smirnov Diagnoses of some geo 
graphical varieties of Phoca hiepida Schreb Two 
new subspecies and one new form are desonbed — 
E G Shramkov The stability of the permanent 
magnetism of some rocks — B V Numerov The 
relation between the local anomalies of gravity and 
the derivatives of the potential 

Prague 

Czech (Bohemian) Academy of Arts and Sciences 
(second class, Natural Scienoes and Medicine), Mar 8 
— J Petrbok Stratigraphy of the Pleistocene and 
Holocene in the plain of Arsuf in Palestine — Fr 
Cechura Geomagnetic examination of the contact 
of Algonkian and granite near Pflbram — J Sekanina 
The symmetry of tourmaline — J H^bl The depend 
ence of saturated vapour pressure on temperature 
The author tested various formulas with the vapour 
pressure data of liquid carbon dioxide, sulphur di 
oxide, ammonia, water, and hydrocarbons , the best 
record is given by a shortened formula of Kamer 
lingh Onnes i log p =a -cT +dT* — Jar Hahn 
Monocystis Mrdzeki — J Kfepelka and F Toul The 
dissolution of surer in water Silver passes as Ag+ into 
water containing atmospheno gases, being oxidised 
The amount, determined by nephelometry, potentio 
metiy, and conductance, varies between 0 Olmgm and 
0 037 mgm Ag+ per btre — K Petr The composition 
of n ary quadratic forms — E Votoiek and F Ric 
The identity of E Fisoher’s quinovose with d gluco 
methylose (laorhodeoee) Reduction of quinodoee 
with sodium amalgam and identification of the 
methylpentite obtained with isorhodeite leads the 
authors to the same conclusion as Freudenberg and 
Raschig on the isolation of crystalline quinovose 
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Rome 

Royal National Academy of the Llncei, Mar 17 — 
P Vinassa de Regny The law of simple parametral 
relations and the distances of the components of the 
solar system It has been reoently shown that Haiiy’s 
law concerning simple and rational parametral 
relations holds not only for crystal lattices, but also 
for the distances of the electrons from the atomic 
nucleus A similar relationship is now shown to 
exist m the cases of the sun’s planets and of the 
satellites of Mars, Jupiter, Saturn, and Uranus — 
E Soler The second gravimetric campaign on the 
Carso Measurements made in 1926 at S Canziano 
givo for the gravitational constant the observed values, 
980 668 cm outside and 980 604 inside the cave, these 
becoming 980 698 and 980 696 respectively when 
corrected for the reduction m free air, and 980 661 
and 980 684 when Bouguer’s and topographical 
corrections are applied The discrepancy between 
these values is considerably greater than the mean 
errors and is to be discussed later The normal 
gravity value, derived from Helmert’s formula (1901), 
is 980 676 cm — U Pierantoni The symbiotic organ 
of Silvanus sunnamenste (L ) — G Bemporad Photo 
graphic position of planet (1036) — T Boggio Hyper- 
surfaces of spaces of constant curvature — V Glivenko 
Certain general forms of the law of large numbers — 
A Kolmogoroff Tho law of large numbers — Maria 
Paston Total and partial commutation relative to 
derived tensors - G Scorza-Dragom The continuous 
dependence of the integrals of the equation y' —f{x, y) 
on the initial values — Pia Nalli Ihe principal value 
of an integral — S Flnikoff The congruences of 
Demoulin — M Manarim The motion of two variable 
masses which attract one another according to 
Newton’s law Vranceanu’s equations (1928) have 
indicated the difficulty of this problem, but the 
introduction of a simple and plausible hypothesis 
regarding the variation of the masses furnishes a 
means of simplifying the investigation and of ob 
taming results comparable with those of Armellmi 
( 1916) and of Pizzetti (1916) — A Clementl mveetiga 
tions on arginase (7) Ureotehc character of the 
nitrogen metabolism of Cheloma The unne of 
Teetudo Orceca and Emye Kuropcea, like that of Bufo, 
contains uno acid m very small proportions only, 
which arc usually too minute to be determined In 
the summer season the content of urea in the urine 
of these two organisms corresponds approximately 
with that m the unne of Bufo at the same penod, 
namely, about 0 5 part per HKK) Oral administration 
of ammonia to Teetudo and Emye causes a 'very 
marked increase in the urea content prtjjke and per 
1000 of the unne, this being contrary to what is 
observed with uncoteho animals (birds) Hence, the 
nitrogen metabolism of the Cheloma is not, as with 
other reptiles and with birds, uncotelic, but ureotehc 
— V Rivera Experimental cicatrisation of the stem 
of Rtexnus communis, determined by Peeudomonae 
fluorescens (Flugge) Migula ^jCuts made aeeptically 
in the stem otRicinus, an <r afterwards inoculated 
with a pure culture of Peeudomonae fluorescens, 
gradually seal up as a result of pronounced cellular 
proliferation at the sides of the cut, whereas control 
cuts, unmoculated, undergo no suoh sealing It may, 
therefore, be assumed that this organism, whioh is 
of universal occurrence, is the cause of the cicatrisation 
often observed after a root or a stem has been wounded 
Washington, DC 

National Academy of Sciences (Proo , Vol 16, No 2, 
Feb. 16) — Arthur M BantaandL A Brown Control 
of sex in Cladocera (3) Localisation of the critioal 
period for control of sex Females of Moma maorocopa 
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produce parthenogenetic eggs or, under adverse con 
ditions, sexual eggs Crowding of tho females leads 
to production of eggs giving males , the critical time 
for crowding is about four hours (at 20° C ) before ovi 

C tion, which is more than three hours before spindle 
lation in the nuclei — Chas W Metz and Silka S 
Ullian Genetic identification of the sex ohromo 
somes in Scxara (Diptera) The males alone of these 
dipterans have two peculiar * sex limited 1 chromo 
somes, but these chromosomes are transmitted by all 
sperms Sex chromosomes distinct from these have 
been detected by tracing the inheritance of a sex 
linked character, swollen wing veins — Gregory Pincus 
A spontaneous mutation m tho house mouse — G A 
Miller Possible a automorphisms of non Abolian 
groups — W L Ayres ( 1 ) On continuous curves hav 
mg certain properties — (2) On simple closed curves 
and open curves — I A Barnett On a relation be 
tween conformal and projertivo groups in function 
space — Francis D Murnaghan On elements of con 
tent m metrical geometry — G C Evans and E R C 
Miles Potentials of general masses in single and 
double layers The relative boundary value problems 
— H S Vandiver Summary of results and proofs on 
Fermat’s last theorem (4) — Francis B Sumner The 
analysis of a conorote case of intergradation between 
two subspecies A mouse, Peromyscus pohonotua, 
common in klonda and Alabama, has two races dis 
tinct m seveial characters, one existmg on the coastal 
region and the other inland races are interfertile, 
but trapping them at a line o^tations runnuig inland 
shows an abrupt transition from one to tho other 
The coastal form seems to have arisen from the inland 
or a similar ancestral raco, in adaptation to life on a 
background of pale sand— Edwin B Wilson atul 
Margaret M Hilferty Note on C S Pierce’s oxpen 
mental discussion of the law of errors The mean and 
standard deviation for many observations of an identi 
cal experiment repeated on 24 days vary much more 
than is predicted by the law of errors —Edwin H Hall 
Photoelectric emission and thermionio omission once 
more A theoretical criticism of experiments suggest 
ing that photoelectno and thermionic work funotions 
are equal — Gilbert N Lewis and Joseph E Mayer 
The quantum laws and the uncertainty pruiciple of 
Heisenberg In earlier papers, the second and third 
laws of thermodynamics were deduced from a single 
statistical principle implying that the properties of a 
system can be described by assuming a finite number 
0 of possible states Assuming that f) is a minimum 
sufficient to account for the whole behaviour of a 
system, the fundamental laws of the quantum theory 
are developed — E L Nichols and H L Howes The 
transformation spectrum of tho ruby An mean 
descent ruby gives a continuous spectrum on which is 
superimposed a system of narrow emission bands 
The latter appear in the temperature range correspond- 
ing to changes in the absorption of light by the ruby 
and occur m sets, including also the absorption and 
fluorescence bands of the ruby, with a constant fre 
quency interval — Leonard B Loeb and Ksrl Dyk 
The effects of a homologous senes of amines on the 
mobilities of ions m hydrogen gek With N propyl 
amine, there is a large initial drop in mobility of both 
positive and negative ions With methylamine the 
negative ion mobility is decreased but the positive ion 
mobility is unaffected Although the results are con- 
sistent with the formation of addition products with 
only one or two molecules, this explanation is not 
aooepted — Minus R Campbell Late geologic de 
formation of the Appalachian Piedmont as determined 
by nver gravels The rocks of this region are old, but 
mmor flexures of more recent date have been dis 
covered by tracing high level gravels in the area. 
Sections and a map are given 
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